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Effective  scientiEc  and  technical  re¬ 
search  dependson  the  transferofinfonna- 
Hon  throughout  the  scientific  community 
as  well  as  the  general  dissemination  of 
information  to  the  public.  CRREL  has 
maintained  an  activepublication  program 
since  its  inception.  This  publications  list  is 
thesupplementtotheCRRELPublications 
List  dated  December  1975.  The  following 
descriptionsaremeanttoclariiytheCRREL 
report  series. 

The  results  of  all  major  research  efforts 
at  CRREL  are  published  in  the  CRREL 
Report  series. 

The  Special  Report  series  contains  a 
wide  variety  of  reports  that  do  not  fall 
within  the  CRREL  Report  category,  e.g. 
literature  reviews,  data  compilations,  in¬ 
terim  reports. 

The  Cold  Regions  Science  and  Engi- 
neeringMonographseries  comprises  com¬ 
prehensive  reviews  of  a  field  of  scientific 
or  technical  knowledge  with  analysis  and 
evaluation.  This  series  is  not  published  on 
a  regular  basis  and  the  numbers  and  fre¬ 
quency  vary  from  year  to  year.  This  series 
would  be  considered  classics  in  thefield  of 
cold  regions  science  and  engineering. 

This  series  includes  papers  by  CRREL 
authors  thatare published  outside  thelab- 
oratory  but  under  CRREL  funding.  This 
series  would  include  conference  proceed¬ 
ings,  contract  reports,  and  journal  articles. 

This  series  is  not  listed  in  our  publica¬ 
tions  list  but  frequently  is  referred  to  in 
literature  cited  by  CRREL  authors.  These 
documents  have  not  been  published  for 
reasons  such  as  proprietary  information, 
excessiveexpense,limitedinterest,orawk- 
wardness  of  format.  Copies  are  available 
for  review  in  the  CRREL  Library  or  ’vith 
the  author's  explicit  release.  Technicai 
Notes  are  informal,  preliminary,  unedit¬ 
ed,  and  frequently  superceded  by  a  more 
formal  CRML  publication.  These  are  also 
notavailable  for  external  distribution  with¬ 
out  prior  permission  from  the  author. 

The  Bibliography  on  Cold  Regions  Science 
and  Technology  has  been  sponsored  at  the 
Library  of  Congress  by  CRREL  since  1951. 
This  most  important  CRREL  product  has 
been  published  in  volumes  1-15  as  the 
Bibliography  on  Snow,  Ice  and  Permafrost, 
SIPRE  Report  12.  Beginning  with  volume 
16  the  title  was  changed  to  Bibliography  on 


Snow,Ice,andFrozen  Gmumf,  with  Abstracts, 
and  with  volume  23  the  current  title  was 
adopted.  This  publication  differs  from  tlie 
CRl^LPublicationsListbecauseitincludes 
all  the  world's  cold  regions  research  in 
addition  to  the  CRREL  in-house  work. 

Almost  all  the  literature  cited  in  the 
Bibliography  on  Cold  Regions  Science  and  Tech¬ 
nology  has  been  microfiched  and  is  avail¬ 
able  in  full  text  fi'om  the  Library  of  Con¬ 
gress.  If  your  requests  number  fewer  than 
10  you  may  borrow  documents  fi'om  the 
CRREL  Library,  72  Lyme  Road,  Hanover, 
New  Hampshire  03755-1290.  Those  in¬ 
terested  in  purchasing  a  photocopy  of  a 
document  cited  should  write  to  the  Li¬ 
brary. 

The  Bibliography  is  available  for  pur¬ 
chase  in  three  formats: 

•Online  searching  is  offered  as  FILE 
COLD  through  Orbit  Search  Service, 
8000  Westpark  Drive,  MacLean,  Vir¬ 
ginia  22102  (phone  703-442-0900  or 
800445-7248). 

•  A  CD-ROM  version,  Arctic  and  Antarc- 
ffcRegtons,isavailablefromNISC,Suite 
6,  Wyman  Towers,  3100  St.  Paul  St., 
BaltimoiB,Maryland21218(phone301- 
243-0797  or  FAX  301-243-0982). 

•  The  paper  version  currently  in  44  vol¬ 
umes  is  available  for  purchase  from 
the  National  Technical  Information 
Service  (NTIS),  Springfield,  Virginia 
22161  (phone  703-487-4650).  The  an¬ 
nual  volume  appears  in  two  parts: 
author/subject  index  and  the  numer¬ 
ical  listing.  Every  fiveyearsa  five-year 
author/subject  index  has  been  pub¬ 
lished  to  simplify  the  search  process. 

Current  Literature  b  a  monthly  listing  of 
items  added  the  previous  month  to  the 
Bibliographyon  Cold  Regions  Scienceand  Tech¬ 
nology.  This  list  is  produced  by  the  Library 
of  Congress  monthly.  The  monthly  Cur¬ 
rent  Literature  comprises  the  annual  vol¬ 
ume  of  the  Bibliography  on  Cold  Regions 
Science  and  Technology.  Only  the  annual 
volumes  contain  indexes.  To  receive  the 
Current  Literature,  write  to  U.S.  Anny 
CRREL,  Technical  Communications 
Branch,  72  Lyme  Road,  Hanover,  New 
Hampshire03755-1290. 

The  CRREL  Reports,  Special  Reports 
and  Monographs  are  all  available  for  pur¬ 
chase  from  the  National  Technical  Infor¬ 
mation  Service  (NTIS),  Springfield,  Virgin¬ 
ia  22161.  The  telephone  number  is 
703-487-4650.  Please  refer  to  the  next  page 
fororderinginformation,orcopythefonn. 
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CRREL  REPORTS 


CR7M1 

ARCnC  ENVIRONMENT  AND  THE  ARCTIC 
SURFACE  EFFECT  VEHICLE. 

Sicnett,  K.F.,  Jan.  1976, 2lp.,  ADA-024  849,  Bibiiof- 
raphy  P.2S-2I. 

3MI61 

AIR  CUSHION  VEHICLES.  SEA  ICE.  TOPO¬ 
GRAPHIC  FEATURES,  ARCTIC  LANDSCAPES. 
TNi  itpon  muimiim  (he  advaoccs  in  iwdimnait  of 
■W  Arctic  oMch  kairc  cmk  about  aiace  the  iaccylioii  o( 
the  ARPA  Arctic  Sutbcc  EKect  Vehicle  Pcotrani  in  1970, 


eflerta  to  iacteaae  kaouMpe  oT  tea  ice,  lettettriai.  aad 
cooataltopoiraphicfcalaccaaceJeicrihcd.  Sniial  taiyhiiit 
io  placed  upon  the  quoatitalhre  undcrtttadicn  of  prcioiire 
rid^nf.  Ollier  areas  of  nujor  iaiercst  are  ataMpheric 
charaetetiaticsaadccoloticaleflccts.  A  Mu  of  publinlioni 
fenerated  is  nduded. 


CR7<42 

PROTECTED  MEMBRANE  ROOFS  IN  COLD 
REGIONS. 

Aunol.  H.W.C.  ct  aL  Mar.  1976, 27p..  ADA-02S  226, 
32i«&. 

Sehader,  D. 

31-4162 

ROOFS.  WATERPROOHNC,  INSULATION, 
COST  ANALYSIS. 

Protected  membrane  roofi  baire  the  rrctequiiiles  tor  belter 
peifonnanceandtlieeiperiencelndaleitencoiiraaina.  The 
resahs  of  pctfoonance  mcasuremtoN  of  ibree  rooli  bnili 
^  the  Corps  of  Eagineets  aerify  that  the  msmbnnr  remains 
at  nearly  cooslanl  ttmpetotore,  independent  of  the  oeather. 
and  that  the  iiiuliHin  retains  its  mtcgiiiy  despise  periodie 
»citii«.  Mnisloeeabsnrpiiea  is  stem  and  appears  tesiabiMie 
in  time  dne  to  the  sdf-deyiaa  nature  of  the  root  Hem 
losses  arc  iacrcaaed  due  to  ram.  and  cun  ineidation  should 
be  added  to  compeniaic  for  these  looses.  The  resistance 
of  protected  membrane  nsoli  to  dec.  tralKc.  impact,  and 
other  adeerse  forces  is  ispcrisr.  So  for,  the  iailiai  cost 
of  pioMctcd  membrane  nodi  is  U  a  premium,  ptimseily 
doe  to  the  cost  of  concrete  pascis.  The  initial  cost  premiom 
can  be  jusMfied.  howcrcr.  by  the  reduced  repaic  and  maintc- 
naocc  costs  as  indicated  to  date,  and  to  the  Innprr  Mfc 
cspectancy  of  the  promcicd  membrane  Tnel^prainbiMt/ 
of  superior  perfoemance  and  cost  dfcetisenem  b  a  cempeWinp 
reason  In  incorporate  ptolcctcd  membrane  roofs  increasinfly 
in  Corernment  consmiction. 


CR  76-83 

SURVEY  OF  DESIGN  CRITERIA  FOR  HAR¬ 
BORS  AND  CHANNELS  IN  COLD  RECIONS- 
AN  ANNOTATED  BIBLIOGRAPHY. 

Haynes.  F.D.,  Mar.  1976.  32p..  AD/ -023  226. 
31-4163 

BIBUOGRAPHIES,  PORTS,  CHANNELS  (WA¬ 
TERWAYS).  ICE  LOADS.  DESIGN  CRITERIA. 

A  nortd-oidc  rerko  of  the  lilenturc  applicable  In  the  dcsipn 
of  harbors  and  channeb  in  cold  rcpnint  nas  conducted 
Forces  due  to  ice  moretnent  present  the  dnmicaat  factor 
in  the  dcsi^  of  tnaiinc  structutes  in  cold  repions.  Eapres- 
aims  for  calculatinp  the  ice  force  are  present^  Other 
factors  retatiap  to  draipn  criteria  such  at  construction  materials, 
structure  peometry,  and  methods  of  ke  suppression  sre  dts- 
cussed. 


CR764M 

ISLANDS  OF  GROUNDED  SEA  ICE. 

Kovaca,  A.,  et  al,  Apr.  1976.  24p..  ADA4)23  257,  26 
refs. 

Gow.  AJ.,  Dehn.  W.F. 

31-4164 

SEA  ICE,  ICE  ISLANDS.  SPACEBORNF.  PHO¬ 
TOGRAPHY. 

Larpe  areas  of  prounded  sea  ice  have  been  reported  by 
cuiy  arcik  eiplorers  and  more  rccentiy  by  the  tf.S.  Const 
Gawd.  The  ESSA.  ERTS.  NOAA  and  DMSP  satellitts 
non  provide  mulibpcctral  ima|e^  with  tufficienily  hlyh  resolu- 
lion  to  allow  dcie-kd  seciuential  observalKtns  to  be  made 
of  the  mmetnent  ar«f  spatial  client  of  arctic  sea  ke.  This 
report  discusses  the  location,  fncfflation  and  decay  of  five 
Urpe  (>  JO  sq  hm)  islaiids  of  grounded  sea  ice  in  the  southern 
Chukchi  Sea  at  obictved  for  an  eatended  penod  of  time 
using  satelliic  imagery.  Messuremenu  of  the  baihymeiiy 
around  one  grounded  sea  ke  feature  uc  presented  along 
nirh  observatioiiv  made  and  photiu  taken  front  the  ice  surface. 
Hw  potential  use  of  these  sea  ice  isbnds  as  rrseireh  suiions 
u  also  disetiued. 


CR  768S  CR  76-89  _ 

INTERPRETATION  OF  THE  TENSILE  SITE  ACCESS  FOR  A  SUBARCTIC  RESEARCH 
STRENGTH  OF  ICE  UNDER  TRIAXIAL  EFFORT. 

STRESSES.  Sla««hl*r,  CW.,  Apr.  1976,  I3p.,  ADA-026  624,  9 

NevcL  D.E..  et  aL  Apr.  1976. 9p..  ADA-027  042,  12  reft, 
reft.  31-4169 

Hayiica.F.D.  RESEARCH  PROJECTS.  REMOTE  SENSING, 

3M16S  SITE  ACCESSIBILITY. 

ICE  STRENGTH,  TENSILE  STRENGTH,  THEO-  Accem  lu  study  areas  may  he  an  impurtani  foctac  in  fang- 
RIES.  STRESSES.  **"!!'  .ndd-oriaiicd  rasea^  pankalariy  in  ryem 

CrMBlh.  and  later  label,  have  previmnly  devdaped  a  leasae  am^vtlofe*  r««d  _s^_ 


M* 


theory  k  extended  tn  the  cnmpreninn-ccmfmiiia  regiaa. 
Flam  tkk  Iheaey  the  angk  ef  fracture  k  developed.  The 
theory  k  eatended  conceptually  to  thraedi-neniions  Tiiaai- 
al  tern  dau  by  Haynes  for  snowuee  arc  shown  in  Ihm 
three  dimrniiimal  fracture  theory.  The  icse  data  are  slightly 
km  than  those  predicted  when  the  void  in  the  srwwnce 
k  tpbtticsi. 

CR  76-86 

WATER  FLOW  THROUGH  VEINS  IN  ICE. 
CUbeck,  S.C.  Apr.  1976,  Sp.,  ADA-026  631.  8  rc6. 
31-4166 

GLAaERS,  WATER  FLOW,  WATER  PRESSURE, 
POROUS  MATERIALS. 

Water  Hoar  through  the  vein  atiuctaec  of  temperate  ke  k 
descifoed  m  Darckn  flow  in  which  the  prtsaarc  gradient 
k  drlermiard  from  vein  arse  and  ovciboidtn  pramuct.  A 
srlsliia  method  for  the  rtiidriag  equation  k  given  and  two 


vein  siae  k  a  hmetion  of  depth  and.  by  ntgketina  the 
effcett  of  ddfoeten.  it  k  shown  that  flow  perturkmions  ialtio. 
dated  at  the  larfoce  prapagnte  dmeavmcd  m  n  cuastant 
speed.  These  perturbmians  propagate  so  slowty  that  tvea 
anaaal  sarfoce  lluelaaiians  of  Row  nmy  ke  rMoiineled  by 
diflasion  before  reaching  the  bottom  of  the  gtacrer. 

OU%iWr  BEAM  TESTS  ON  REINFORCED 
ICE. 

Ohslrom.  EG.,  ct  aL  Apr.  1976, 12|k.  ADA-02S  380, 
6  reb. 

DeaHartaf.  S.L 
31-4167 

ICE  STRENGTH.  ICE  ROADS.  FLOATING  ICE, 
REINFORCEMENT  (STRUCTURES). 

To  determiae  the  effectiveness  of  rciaforccmcnt  in  ke  roads 
or  other  mes  ef  a  floating  ke  sheet  a  scries  of  in-situ 
camikvet  beam  tests  were  run  in  bath  scaaatcr  ke  and 
fresboster  ka.  Tests  were  run  using  luw.-ditmctet  tree 
branches.  Jr  16-io.  dkmctec  wire  rape  sad  t/lton.  half-raund 
wood  dowck.  The  tests  demonstrated  dearly  that  properly 
placed  reinforccnKal  increases  the  bendiag  streagth  of  the 
ke  and  showed  further  that  rciaforcemcnl  reduces  the  chances 
of  equipment  hws.  The  question  of  whether  to  reiar-ece 
or  simHy  grow  a  thkkcc  ke  sheet  has  nor  been  sddiuw:d 
as  thb  IS  more  a  problem  of  local  economics. 

CR  76-88 

PREDICTION  OP  UNFROZEN  WATER  CON¬ 
TENTS  IN  FROZEN  SOILS  FROM  LIQUID 
DETERMINATIONS. 

Tice.  A.R..  el  al.  Apr.  1976.  9p..  ADA-026  632.  30 
refs. 

Anderson,  D.M..  Banin.  A. 

31-4168 

SOIL  WATER.  UNFROZEN  WATER  CONTENT. 

During  the  past  decade  a  number  of  methods  for  measuring 
the  amount  of  unfroren  water  in  partially  froren  ground 
have  emerged.  Means  of  qukkiy  and  limply  prcdKling 
unfroren  water  contents  in  clay  have  hecome  increasingly 
imponanl  with  the  growth  of  interest  m  cneapsulaung  clay 
sorb  eompaeicd  at  low  watci  eoiKcntt  to  serve  as  base 
courses  foe  muds.  Unfoctuoatd)  the  mestureraents  rc^c 
so^isikalrd  equipment  and.  in  most  instxiKcs.  specially 
trained  operators.  tn  an  cflon  u>  simplify  the  task  of 
ohiaiomg  waiec.kc  phase  composition  data,  mcihodr  of  cah 
culating  phase  eompuutton  curves  from  other,  simpkr  measure, 
menu  oo  soib  have  been  sought.  In  thb  paper  wc  present 
a  method  of  denving  the  measurement  of  unfr.sren  water 
conicnu  SI  various  icmpcrslurey  from  liqiud  Fmii  deietmtBS- 
tions.  frevious  studies  have  indksird  that  phase  composi* 
lion  curves  can  be  wdl  rcprcscatcd  by  a  simpk  power 
cquaiKin.  W  sub  u  -  alpha  x  ihcla  sup  beta,  wncte  W 
sub  a  IS  the  unfroren  watte  eonieni  io  g  HJfl.g  soil,  theta 
is  the  lemperatoec  in  degrees  below  frceiing  and  alpha  and 
beta  arc  cmprrscal  coosrants  chsraetcnstic  of  a  gisen  soil. 
When  the  liquid  innib  of  a  large  group  of  soib  encompassing 
a  unde  range  of  tenures  were  icgicsscd  ngunsi  salucs  of 
alpha,  the  correbtirm  was  found  to  be  remarkably  good 
Thu  has  permitted  the  dciclopmtnl  of  a  f  iciction  equation 
of  suffieknl  secuiacy  foe  grr.ersl  taginetltng  use. 


ka.  sccsss  tu  and  wMim  a  SO  square  mBc  rcscsech  wutcislicd 
kaa  bear  dcvclaped  both  hr  arrordaare  with  a  geactal  pte 
peepaicd  m  project  mception  and  in  tcspoaac  to  divrlipiM 
icscaech  rcqaitcmcrtts.  Fool  trails,  irsds  for  “ulFrasd* 
luwyoaad  mrmarr  cracked  vehreks.  hcMcopfcr  trarmpait, 
loagdctm  data  rccacdcts.  sad  radio  tekmetty  ^  disa  havu 
aM  hacn  mcoepoeated  iw  aw  accem  and  lummsairiliint  rysftm. 
com  estimates  iak'raic  that  iwcoeperation  af  grarai  roads 
into  the  system  would  be  cconoawcally  advaiMageuus.  gisew 
adtqmir  fowdiag  for  iakial  fuud  cuasiiueika 

CR76-1B 

DE-ICING  USING  LASERS. 

Lane.  J.W..  et  >L  Apr.  1976,  25^.  ADA4»6  637. 27 
refs. 

ManbalLSJ. 

31-4170 

ICE  REMOVAL.  LASERS,  STRUCTURES,  DAM¬ 
AGE 

The  fciiikiliTy  of  empfoyia*  a  laict  to  deuce  rcmsie  sarfoeta 
was  invesimmed.  A  NdiOiaas  bsee.  wsecieiigfo  lAi  aw- 
rramclen.  and  a  Raby  laacf.  wavcfcwgsb  69S3A.rttcuaad 
to  i.-raditte  ke  gfown  apars  lix  types  of  sabatratet  -  aaphak. 
beut.carkrtie.alammam,siad,aMslasic.  Hwsafoawdlbae 
a  siagk  poke.  dcMvtfcd  to  tbc  mtetfoce  between  tbe  ice  and  ks 
lubsttsle  St  a  power  deaariy  ef  lOO  mAiia  to  I  bWaw 
waus.'cmk.  peodaced  fractures  0.1  la  3  cm  ia  Ikmrtet  for  al 
sabsitalts.  Ifthniaitialfcacliitecwddbepiofagmrdbywiita- 
tkaciaaiag  of  tbc  optical  beam  ovet  tbaiwlttocc.dk  ice  eaaid 
be  darapted  aad  dues  removed  frem  tbe  sabstrme.  TbcKck- 
nigae  cauW  aba  be  a  aacfol  adpmet  to  dc-kiag  smtbads  foot 
dapeadupan  the  exkicncc  of  art  iailiai  crack.  Tbepracemaf 
praOuemg  the  iakial  fraciacc  was  found  la  ba  Mmked  by  lb; 
ibkkncss  of  tbe  ke.  tbe  babbk  caa<cnl  of  tbe  kc  Sad  the 
focming  system. 

CR  76-11 

EFFECTS  OF  RADUTION  PENETRATICN  ON 
SNOWMELT  RUNOFF  HYDROCRAFHE 
CMbcck.  S.C.,  Apj.  1976. 9p.,  ADA-DlS  763, 10  B*. 
For  thisfcpan  from  ino*h«  source  sec  31-4211. 
31-4171 

SNOW  HYDROLOGY.  RUNOFF,  R.\DIATION 
ABSORPTION. 

Water  now  tkruagb  the  ansstutsted  paftian  of  s  samapaefc 
k  calculated  uaiag  vstkas  aswmpiiyrw  abom  Ofatka  penetra¬ 
tion  inta  tbe  snow.  Tbc  tcsultt  show  that  tor  the  parpmra 
of  hydrofogu  focecasiiag.  it  k  lUHkvxidy  accurate  la  aaramt 
that  all  of  the  rsdniiao  sbsotpliot;  ousts  at  the  saifocc. 
The  error  in  the  caknladcn  af  fkna  k  largest  for  very 
thsllow  mow  packs,  but  Ihk  error  b  reduced  hy  rwMation 
abso-pruin  at  the  base  cf  the  saow  and  ^  the  ruming 
of  mrilwaitr  through  the  satarstaf  hassl  kycr. 

CR  76-12 

HEAT  TRANSFER  CHARACTERISTICS  OF 

.MELTI.NG  AND  REFREEZING  A  DRIU.  HOLE 

THROUGH  AN  ICE  SHELF  IN  AlfT.ARCnCA. 

Yen.  Y.-C..  Cl  al,  Apr.  1976.  I5p.  ADA-026  36J.  3 

refs. 

rien.C 

31-4172 

HE  ATTRANSFER.  BOREHOLES.  ICE  SHELVES. 
ICE  MELTING.  REGEIATION. 

The  heat  transkr  proerssrv  asvieiated  witn  melting  and  rehoex- 
ing  a  tlrill  hVe  500  m  in  drpJs  and  rvl50  m  in  tnkkl 
radon  throngh  an  ice  sheif  were  oprr-*vimakiy  analyzed 
The  rrsulb  were  exyermed  ia  grsphlrai  for*  diowiag  ^ 
time  sraitabk  for  cepmrnentaiion  under  the  hole  xs  a  fonetkm 
of  hcMieg  derstioo  arut  hcarmg  strength  (I  urn  found 
that  the  rcfi.eruig  of  ihc  dnil  hole  had  s  mrrh  slower 
rate  ihin  the  artUing  of  the  hole  fAvth) 

CR  76-13 

WINTER  THERMAL  STRUCTURE  AND  ICJE 
CONDITIONS  ON  LAKE  CHAMPlAaN.  VER¬ 
MONT. 

Bales.  R.E.  June  1976.  23p..  AOA-027  146.  9  rtfs. 
JI.4I73 

lAKE  ICE.  TIJERMAt  REGIME.  ICE  CONDI¬ 
TIONS.  MEASUKJNO  IN.rrRUMENTS.  UNITED 
STATES-VF.RMOST-LAKE  CHAMPLAIN 
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CR 


CRREL  REPORTS 


TV  fliif  tl  Mfcwrc  md  tct  Ufce  Cluafliii. 

•  mU  lirtMJr  iMfc  Utc.  m$t  P*iM.  Vcrtteal. 

«m  gtuMti  Mi  the  wiMcr  of  m4<75.  TIk  like 
wm  mttnmtMtd  t*  •  4cfdi  if  t.5  m  widi  a  striif  of 
kigkiy  riftrilti  thffiinrt,  firrtrd  lo  •  date  laiitr 
•o  snaie  wkidi  fccofdad  watcf  Idnpcfatitfeaevefy  leof  iioim. 
A«iccawria|>y»i«i»waa<cvclefcdloaafliartli>etlnfaMmf 
airiaf  <o  iIm  ice  mi  water  teafcraiam  eoiM  ke  okcaioed 
at  taawo  Irrdiw  Tkia  wprranirf  rccRtdiay  spMai  Met' 
sored  vertactf  aod  kfitaotsl  rariatiaae  io  Sc*  mi  water 
irojcfatarc  regiaws  doriog  k*  fnnoatiiB,  growtli  and  decay. 
McaeavalagKal  data  were  locaaorcd  dariag  tke  wiatcr  yesiad 
NovtaAcr  1974  tkraogk  Marck  1975  at  the  site:  Ice 
atratigrayhy  waa  detenaiaed  ferihekeattbeaitealiia 
OMaiNMiw  acaaaoal  growth  for  fowyeriioa  widi  ke  fMw 
Sl  Afoaoa  iay  (at  the  aerthera  ead  of  Lake  Chaaifbia) 
which  had  forattd  earlier.  CorrHaiiMa  were  deteraiiacd 
ketweca  ice  giwwdi  aad  accoandair^  *mrc€  days  of  fieeaiag. 
The  operatiaa  of  a  kokkkr  sysicai  laetalled  wear  the  awaaore- 
lacat  site  arooad  a  Mf^irr  dock  waa  okaerved. 


C*?<-14 

1HEBMAL  POtXUnON  STUDIES  OF 
FRENCH  CREEK.  EIEISON  AFR.  ALASKA. 
McFadden.  T..  Jane  1976.  Sp..  ADA-027  40S,  7  nb. 
31-4174 

THERMAL  POLLUTION.  WATER  POLLUTION. 
UNITED  STATES-ALASKA-EIELSON  APR. 

At  tlw  lKi(hc  ef  wttm  weather  in  Alaeka  is  1975.  Iiai^ratafe 
awagartaafsit  were  bh4c  to  Aeteraiiae  the  catest  of  the 
theesHi  isifact  as  Frcsch  Oath  doc  to  a  coadcaacr  cootiag 
water  iaiyiet  froai  the  Fichaa  AFB  Fower  flaac  Water 
icayeratofc  aiiaaerraifara  doriag  a  two  day  period  foiled 
to  show  aoy  sigaifiraat  therawl  iaipact  oa  the  water  ia 
Pfcadi  Creek.  It  waa  caacloded  that  wo  thenaai  podotiow 
caiMa  doe  to  this  wano  water  iapoi  at  the  irslaiatf  aad 
cowdidoaa  that  prcsewtly  nist. 


at7d>i$ 

RCVEmATION  IN  AKCTIC  AND  SUDAKCnC 
NOKTH  AMEMCA--A  UTEKATVIIE  ft£VIEW. 
Joheaoi^  l,A^  et  aL  June  1976,  32p..  ADA-027  406. 
OibMerhfby  pw22*2l. 

VMCkve.K. 

31*4175 

PLANTS  (BOTANY).  ARCTIC  LANDSCAPES. 
SUBARCTIC  LANDSCAPES.  REVEGETATION. 


A  Idcratore  review  of  revcgctaikMi  awd  kirtigifat  aapccts 
of  reatoratioft  rcKofch  was  cooiplrtcd  far  arctic  aad  lokarrtic 
Nweth  Ataerks  Ahhooih  dim  is  a  treat  deal  of  ciwaiic 
varfodm  ai  tho  regioa  M  tt  fcaeraHy  choracterued  ky  eaifcate 
toadirtrww.  sack  as  a  ikon  frowiag  icaaaa  aad  prraiafrate. 
Moat  of  iH  reveyeutiBa  rocarch  kaa  kceo  oadertafcea  ia 
the  taac  JKk  years  aa  a  rcaak  «f  tacrcaacd  aatoral  resource 
devdayiawat.  The  prianvy  pml  haa  kcea  eroaiow  coacroL 
wiUs  aesthetics,  awatnuakea  ^  dwnaokacst.  aad  pfadoctiaa 
of  hrawse  as  other  rAtectn-ts.  Sev^etatiow  aad  foag- 
terai  resiaratiaa  cactlfods  depeed  sock  variables  aa 
the  me  caaAtitae.  aoerwat  rcaiaic  (capeciaBy  aa  this  is 
odlocated  hy  the  citgiatic  coadiowcis  ia  the  Arctic  aad  Sdkarc- 
tig),  plaat  adafoati apt,  aad  the  stkctioa  «if  wativc  or  iatrodoced 
ycito  Tackaalagiet  wio^  hare  keca  developed  to  amt 
taeoc  gooA'oRaa  onaiariiy  tadodc  scedked  prrpofatioa.  ok 
efSMd«iMa.aaif  fortdicatwaaedsccdiagaicthoda.  Moat 
or  the  research  has  focosed  oa  the  eac  of  agroaeaae  passes 
aodkgeaies  ‘These  are  selected  oa  the  kaais  of  a  aawikcr 
of  foctort.  stich  as  edd  hardiaesa  aad  grawih  fona  prior 
O  evdatkoa  io  the  lahoratoc)'  aad  the  add.  The  aMsc 
ooceaarfol  Sfcdrs  to  date  ha^  kcea  Arctared  foseoe  aad 
Nogget  .kloegfm  la  the  Arc^.  while  these  two  as  wcH 
aa  crcejyg  rod  fesoie.  lacadow  foxtaiL  Froatier  reed  caaory* 
graas.  Dow  fiord  foseoe.  skoder  wheaigraaa.  aad  tcdoadic 
poa  fhd  welt  to  the  Subarctic.  SimtUr  aiethods  have 
beta  atteaipled  to  a  rsorc  liaiitcd  csteal  with  ciataatioa 
ofoative  heihaccow  and  woody  tprcics  which  serai  prooitsiag 
oa  rhe  basis  of  twtors!  saceesMon  Modies.  IVre  arc 


a  oaaiket  of  cnactaoiog  ^search  needs  for  areik  aad  sokarefie 
rev^ctaucs.  These  welwde  fcnitiratioa  strategics,  dc*  clop 
aKM  of  sp^^chicd  lechaiqoes  Isueh  as  spnggiag)  for  auive 
|pecias.aadfoiigmermsttates.  It  ts  partictdariy  Kopnnaat 
to  oileg^Sc  sh^'tetm  rev^etattoa  methods  with  ko^-term 
toiarabaft  gods. 


0176*16 

MCCHANIC5  DP  PiTTlNC  AND  BORING. 
PART  lit  KINEMATICS  OF  AXIAL  ROTATION 
MACHINES. 

hktlor.  M..  iune  1976.  45p.  ADA-027  279.  11  reft. 
31-417? 

ROCK  DRILLING.  ROTARY  DRILLING.  AU* 
GLRS.  TUNNELING  (EXCAV.\TION>.  ME* 
aiANICAL  PROPERTIES.  EXCAVATION*.  CUT¬ 
TING  VXXiiS, 

This  whKh  IS  Aftc  of  s  seres  on  the  me:kai»cs 

of  eirtting  aad  bonng  tn  rnefc.  <*'  ds  with  the  fcisienuiics 
of  U9chme*  such  as  rotary  dnUs.  supers,  tunnel  Imhirp  ma. 
ehiaes.  eorers.  and  raise  borers,  tt.  which  the  rotary  eutt'np 
oati  revolves  atswit  an  arts  that  is  pvatlel  to  the  machine's 
dirretion  of  advance.  The  dcscussion  and  ana!>^  covers 
the  ^ometry  and  nifHton  of  vanotn  components  of  the 
ciHti^  system,  itwlvdinp  such  iippics  as  tool  tr^ctoTKS. 
tool  yeedR.  motions  of  the  more  compitcatrd  mechan^.s. 
chipping  depth.  penetiatMui  rates.  rrodu<ti4m  and  clearance 
of  cuttiftps.  tool  anpks,  and  spati^  dtsinbulum  of  cutters 
Worked  examples  arc  ptven  to  illustrate  the  appltcalmn  of 
varfooa  cgoatioaa  to  practical  problems 


CR  76*17 

MECHANICS  OF  CUITING  AND  RORING. 
PART  III:  KINEMATICS  OF  CONTINUOUS 
BELT  MACHINES. 

Meilor.  M..  Juac  1976.  24p..  ADA-Sm  $33.  2  refo. 
31*417$ 

R(XrK  DRILUNG.  EXCAVATION.  CUTTING 
TOOLS.  CONTINUOUS  BELT  MACHINES. 

Thip  report,  which  is  one  of  a  series  oa  the  akfhsaici 
of  cotii^  aad  haring  ia  rock,  deals  with  the  kiaraiatici 
of  arndmes  which  oiilue  a  cuaciaooas  kek  as  the  cotciag 
oak  (e.g.  coal  saws,  stale  saws,  digger  rhaii  trenchers).  The 
discomoa  aad  analysis  covers  the  gcoawtry  aad  atotioa 
W  variuos  rsaipaarais  of  the  coc^  system,  iachi^g  sock 
topics  as  chippiag  depth,  prodoctioa  aiw  coaveyaace  m  cot- 
tings,  tool  trapactorks.  tool  speeds,  tool  aagks.  aad  arraagcmcal 
of  cotfiag  tows  oa  the  bcH.  Worked  exawplesr  arc  iaciwdcd 
to  iBoitfate  the  spplicatiia  of  varioou  cgaolwas  to  practical 

CR76-1$ 

THICKNESS  AND  ROUGHNESS  VARIATIONS 
OF  ARCnC  MULTIYEAR  SEA  ICE. 

AcUey.  S.F..  ct  al.  Jtmc  1976. 25p..  ADA*02$  0$6. 1 1 
refo. 

Hibicr.  W.D..  III.  Kugxntk.  F.K..  Kovacs.  A..  W'ceks. 
W.F. 

31*4179 

SEA  ICE.  ICE  COVER  THICKNESS.  SURFACE 
ROUGHNESS.  MODELS. 

Three  aorfoce  elcvaiioa  aad  ice  thickacss  profiles  oktaiaed 
doriag  the  1972  Arctic  Ice  Dyaanacs  Joiai  Experimoit  Kfot 
Stody  oa  a  maitiyear  ice  floe  were  eeslyicd  to  aktaia  rdacioa- 
ships  betaeca  the  sorfoce  elevatioa.  tkkkacss  aad  physical 
prppertici  of  the  m.  It  wras  found  thu  for  ice  freekaords 
from  OlIO  m  to  1.05  m  above  sea  level  a  linear  rtlatiaaship 
ketweea  the  ice  dcaiity  aad  the  freeboard  could  ke  postaiaud 
iaastatisticil  rrlifiaarhip  crasiiicaf  with  the  akserved  physical 
praprrtiri.  which  iaAcsic  that  as  the  ke  freeksard  iacrcaacs. 
the  ke  saliaity  decifaass  aad  dm  freekaard  or  thktcr 
ke  dicfefore  dfrffisrf  in  dcarity.  Uwag  dm  varkklc 
drasity  wiik  freekaard  rriatisaihip.  a  msdri  mm  cacstructed 
lo  predict  the  ke  thinness,  ^vea  the  ke  freekaard  aad 
snow  depth  alone.  The  mmtM  was  cempared  with  two 
other  atodtls^  osie  asamamg  ca^tstaat  tee  ^density  (tadepeadeat 
of  freekaard)  aad  the  odter  asiag  imnithing  fil^  for  pre^- 
iag  the  ke  thickness.  ft  was  found  that  the  Tarmkie 
deatity  predieiioa  madri  gave  the  kesi  spprasiaiaiiia  to 
die  akai^ed  kr  thkkaess.  wkh  a  standard  error  between 
the  awraswed  and  predseted  valwe  of  akoet  0.4  cm,  cempared 
with  errors  from  50  to  100^  hkher  for  the  other  two 
mofok.  The  model  was  also  fsmparrd  wkh  data  oa 
maitiyear  ice  from  two  other  wvcstigackws  in  diflereat  ffgkas 
aad  was  foaad  u»  give  error  estimates  similar  to  the  error 
of  the  dau  set  oa  whack  the  model  was  hated.  It  is 
dwrefore  cowduded  that  the  model  can  ke  aaefal  to  cscuwace 
maitiyear  k*  thickawars  from  sarfoce  ckvatka  iaformahoa 
oktaiari  e.tkcr  ^  grsaal  kastd  trchaigacs  or  by  aerki  metk- 
adr  such  as  laacr  fmiwmtity  or  stereo aeoal  photogrammetry. 
The  effect  of  the  vanakk  dcaiity  oa  est  muter  of  the  stress 
iadoced  ia  the  ice  sheet  by  isoataCK  imkalaacc  loaAag  was 
examined  aad  the  results  arc  prcscaied  m  aa  app^Ax. 
Coasideraciua  of  dm  property  kd  to  the  coadusM  that 
stresses  from  sourco  ochw  than  isostvuc  imkalaacc  must 
account  for  75%  or  more  of  the  bendtag  stresses  accessary 
to  induce  cracking  ia  multi-ycar  ke. 

CR  76-19 

WASTEWATER  RENOVATION  RY  A  FROTO* 
TYPE  SLOW  INHLTRATION  L.4ND  TREAT* 
MENT  SYSTEM. 

isIwiMUr.  I.K..  d  al.  June  1976. 44p..  ADA-029  744. 
Bibliography  p.33-35. 

Sletten.  R.S..  Leggeit.  D.C..  Jenkins.  T.F. 

32*1066 

WASTF  TREATMENT.  WATER  TREATMENT. 
SOIL  CHEMISTRY.  SEEPAGE. 

The  fcaakility  of  a  9f(tw.iafUtrsiMia  land  treatment  system 
as  an  alternative  to  advanced  waste  tremmeat  of  wastewater 
was  studied  imag  six  outdoor  test  cells.  Wastewater  wax 
applied  In  forage  grasses  by  spray  irt^ma  farametm 
scudtcd  were  wastewater  application  rate,  eff^t  of  pretreatment 
and  soil  type  aad  seasonal  effects  on  the  treatment  system. 
Activated  sludge  pretreatment  o'  the  applied  wastewater  ilid 
not  improve  overall  quality  of  the  product  water  from 
this  slow.infittration  system.  The  upuAe  of  nutrients  by 
forage  grasses  accoutred  for  sigmficani  removal  of  nttr<^en 
and  phosphorus  from  applied  wastewater  darmg  the  growing 
Kasoa-  Otl^  renovativc  mechanisms,  namely  nitnfka* 
lioa'dentnflcatMUi  of  ^^plied  nitrogen  and  phovphorm  tm* 
mobdiration  and  fixation  by  the  soils  may  have  accoimted 
for  further  renovati«wi  of  the  appli^  eiffuenis.  Thenitr<^en 
loading  rate  appeared  to  be  thr  critical  factor  in  limiting 
the  am4H*ni  of  wastewater  that  could  be  successfully  applied 
to  this  type  of  land  treatment  system,  at  least  over  the 
short  term  Al«4i  the  renovative  mechamsms  for  nitrogen 
were  found  to  be  seasnaally  depen4<ent  thic  to  decreased 
nitrification  and  sorption  M  amnumtum  by  S4hI  components 
nitrogen  was  st4^ed  in  the  winter  months  The  sorbed 
ammo.itum  uf^ement  nitrification  tn  the  wa*mer  months, 
ming  rise  to  a  high  concentratior.  of  nitrate*S  m  spring 
The  higher  nitrate  conscntrattons  idwerved  in  leachate  after 
the  first  year  of  wastewater  apfdicaiion  were  attributed  to 
mineraliration  pf  native  organic-N  Application  of  15 
cm^week  of  secondary  effluent  containing  2*  mg't  tots! 


N  to  wady  loam  soil  pruduecd  percolate  waiee  cuwtaiaing 
N03-K  euweeatratkm  coaiuteatly  ia  nam  of  acciaixa 
driakiag  water  ttaadardt  (10  mg  NO3-N/0^  Icarhiag 
phmpharm  ww  aoc  akrefvrd  but  acedx  further  Mudy  to 
pred^  leagderm  cflfocts.  Ihlater-tiaK  applfcifiaa  waa  auc- 
ccaafol  ta  terms  uf  oprratkwal  paraamter*.  but  tke  reaavacive 
capacity  for  nkrogee  was  tm^red  The  effect  m  the 
other  water  foaiity  paranmters  such  as  suspead^  solids. 
BOO.  focal  cotiform  aad  orgaak-C  was  cssenfi^  coaiplm 
fcmaval  There  was  a  aegative  chlsridc  kamiKe  wkkk 
was  prcjumcd  to  be  due  to  plaat  uptake. 

CR76-2B 

AFFAKENT  ANOMALY  IN  FKEEZINC  OF  OR- 
DINARY  WATER. 

Swinanr,  C.K..  June  1976. 23p..  ADA-039 1 77. 9  rtfk 
32-1067 

ICE  FORMATION.  ICE  CRYSTAL  NUCLEL 
SUPERCOOLED  WATER.  IMPURITIES.  TEM¬ 
PERATURE  VARIATIONS.  LABORATORY 
TECHNIQUES. 

Uii4cf  meSmiy  ci.Jiriiiw  die  freexief  .f  .veer  kepM  .kh 
ffifciiliii.  mi  ice  mdcMiwi,  mi  ftmetb  M  OC  M  the 
■cc/.Pcr  NHCffKe  wuil  ke  (oambm  swfi.  7W  peience 
.f  minus,  kiek  pesNre.  m  doperMl  ia  liac  pwei  cum* 
Ike  aMcr  la  irctic  M  umpirunm  kdw  OC  (ifec  ii  ti9i4 
freeuv  .aiat  dcfceaw).  wheaevet  ffccxia.  ketaw.  k 
paccedt  M  *  emssum  inaptniare.  MM.  loapefinae 
vkick  kccoaio  MaffCHkely  Imkct.  A  iciapffMMc  fkc 
4«ia*  ice  forraatka  k  coasidcred  here  to  ke  aa  mmmif. 
L'adcr  att  equal  circuaBiaaccs.  the  coafockas  uadcr  which 
aa  aaoamlous  freeziag  tcaspr-ature  is  ikicnkWr  appear  to 
ke  very  spedaL  This  rep>v .  ducrikes  iwo  ddfcfcat  experi- 
amats  dupbyiaf  the  aaRmslaua  nse  of  tcayerature  affer 
aucicstiaa  aad  duriag  ke  tonaatioa.  fa  oac  cme  the 
water  was  dispersed  ia  the  fiac  pores  of  fiae  powders;  ia 
the  other  case  pure  water  was  froica  ia  a  traaiporeat  iasultlcd 
^IL  Phsiaysphiv  oksenatkaj  were  mtmit:  relatkas  uf 
surface  to  water  vslumc  were  measured. 

CR  76-21 

COMPRESSIRIUTY  CHARACTERISnCS  OF 
COMFACTED  SNOW. 

Abtie.G..cthLJtMk  t976.47p..ADA-02$622.5rcfo. 
Gow,  AJ. 

32*106$ 

SNOW  TEMPERATURE.  SNOW  DENSITY. 
SNOW  DEFORMATION.  STRESSES.  PHASE 
TRANSFORMATIONS.  RECRYSTALUZAT10N. 
The  efforts  of  saow  temperature  aad  iaitial  deaaiiy  aa  the 
strew  VI  dcasiiy  aad  stress  va  defonaatMa  icUturwhipe  were 
iavestitated  for  shallow  coaipactcd  saow  ia  the  dcaaiiy  raage 
of  029  to  0.76  g/cu  cm.  for  a  stress  rai^  «f  05  la 
72  bars  aad  a  temperature  rsafc  of  *  1  to>J4Catadeforaaatka 
rate  of  40  cm/ser.  A  decrease  la  temperature  iacreaaes 
the  rcstttaacc  to  stress,  the  eflect  iacfcaiiag  vriffi  appM 
stress.  For  aay  sems  aa  iaercase  ta  the  mkial  dcasky 
results  m  aa  tacrcase  m  the  rcsultmg  density,  the  effect 
dccTcasiag  with  aa  iaercase  m  stress  The  apfroaiawie 
yidd  eavefopcs.  which  defiae  the  stms  required  i*  iaitiaie 
aay  dcfonaacioa  of  saow  of  a  particuiar  dcasny  aad  tempera¬ 
ture.  were  dcirrauiiiJ.  Ka^  coaipactaea  of  saow  results 
ta  exicasive  recrystallizmtoa.  stgaificaaily  ddforeat  from  that 
of  aacur^y  compacted  saow  At  a  stress  of  72  bars, 
transformaiion  to  kc  eccers  only  ai  temperatures  above 
-iOC 

CR  76-22 

EVALUATION  OF  .MESL  MEMRRANE— PUNC¬ 
TURE.  SnFFNESS,  TEMPERATURE.  SOL¬ 
VENTS. 

Sayward.  J.M..  June  1976.  60r»..  ADA-027  $34.  jO 

refs 

32-1069 

SOIL  STRUCTURE.  SOIL  STRENGTH.  PROTEC* 
TIVE  COATINGS.  FROST  PROTECTION.  CEL¬ 
LULAR  PLASTICS. 

Several  lacmkranc  matenaU  used  i*e  consider^  for  MESL 
fmemkrane-enveloped  soil  layery  -utiliratioo  M  pom  sods  ia 
road  constructxm  have  b^  tes:H  for  coid  effect  on  fcmcturc 
aad  stiffness  FF.  (polyethylene)  film  was  also  teMed  for 
Stfdveni  sivak  cfTecl*  A  simple  blunt  ne^ie  apparatus 
was  devised  for  puncture  testing  For  ptasitc  films  (mainly 
FE).  brth  puncture  resi^anrc  and  stiffness  increase  at  low 
temperatuft  For  non.wmen.  spunbond^  fabrics  these 
properttes  are  bttlc  affected  by  <«*!«!  For  bi^h  noa*wmcns 
and  FF  film,  puncture  aaJ  bending  strengths  tnerrme  linewty 
with  wet^i  f«r  thickncw  The  s.4itpe  is  steeper  for  the 
RoU'Wenens.  which  gcwctallv  are  stronger  on  a  per  umt 
weight  haws  FF  film  soaked  in  a  hydrocarbon  solvent 
swells  at^rotimatel)  and  lost  about  JO-40%  of  its 

puncture  strength  These  effects  arc  apparently  ttttnMc 
i^vrtn  drying  ConuderatHm  hat  been  given  to  sealing 
and  patching  requirements  and  to  the  drying  of  sealant 
liqindt  when  jdh^.r.g  film  to  film  Also  considered  hate 
been  possible  slippage  related  to  the  reports  low  angle 
of  friction  ptasiie  films  m  vmI  and  the  possibility  of 
Umination  for  improved  mea->fsne  properties 

CR  76-23 

STUDY  OF  PILES  INSTALLED  IN  POLAR 
SNOW. 

Km»£».  A,.  Julv  19’*.  IJ’p.  AOA-029  191.  Ik  f*f». 
3M070 

PILE  driving,  .snow  BEARING  .STRENGTH. 
SNOW  MECHANICS.  GREENLAND. 
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CRUEL  REPORTS 


CR 


nit  itMR  tecrikci  tkc  «a4)r  a(  files  lcsi(4  in  Hsr  saw 
M  OaiB  Cralanr.  Crerihsl  Mm  itaa  20  files  U 
»ieis»  fanJ»sa<ii»es»ere*isea.  jails  fiaftiaifet.cImO- 
eaO  mi  sfoswd  seed  fife  files.  aaO  I-  aaO  Hfiks^  TIk 
H-fBta  MS  iailwialrf  aidi  suiia  fifK  la  sMitioa 
la  *a4riin«  files,  law  fsedfiaOeinat  files  aeitiaelilleil 
ia  aafeeaO  Mes  aa4  fisc  files  me  ftseea  is  flacc  ssiaf 
a  lira  astir  liany.  Dfisiaf  recaeOs  atfc  sMsianl  sad 
aicCeeiascd.  Aaelysis  af  ikt  diniaf  lesfsase  sf  «siim 
fto  rmnlel  ikac  UK  Hiley  tinaals.  aad  finaaiiMr  adief 
sioiic  f^  drii^  fitandai.  esaase  fc  ased  w  ike 

aWBMtaaafseaafcsfaciiyaffiladrinaiasaaar.  Factan 
sack  as  file  iacfiis.  ligidiljr.  am  sad  tif  resblaacc  m 
diaeaasad  ia  reiaiiaa  la  Ikev  sffaieal  iaBaeaie  afaa  file 
feaemaisa.  Pile  Isad  lesi  fracedaees  m  descriked  sad 
led  fcealis  see  diinaeid  It  was  (saad  tkai  claeed'ead 
fife  fies  m  deeidedlir  iafensc  la  a^ea.eW  fife  files  is 
Me  lead  lenyisd  cafakiSi)i  aad  ikea  akidiir  laff  irtlaf 
rsfaril)-.  Akkaagkfdeseltleaieai  was  laaad  take  dcfcad- 
cai  apsa  sack  lariatlei  as  file  lead.  Ikac.  file  skape.  aad 
saaai  liiapeTatifr.  peecisc  dfctis  ml  ikese  sanaUcs  wat 
aae  dinnaiaed  Neaenkekaai  ike  iifakiliiir  ml  apeawd 
fika  la  eaery  oaiie  keavy  taa^  ass  deawaaimcd  and  a 
faacedm  is  fiejeaiid  lac  lesean  Ikese  fitoiasaaa  kteam 
|ape  iaalnaaealaliaa  is  descriked  aad  its  petimaaacc  dis- 
ciaaed.  ka^  dyaaaiie  aad  datoc  siraia  dm  acre  akcaiac  il 
aad  aaalyaed  la  lenal  Ike  scraia  dinrikaliia  aiikia  a  file 
daeiaf  driaiap  aad  sialic  laaiiap.  Eacamiaas  cctealcd 
rise  csaiaaniiaa  ml  dK  diaiditd  saaa  d'apiaced  alacf  ike 
aides  aad  kiateik  ike  lips  ad  a  aaakcr  ml  dmea  files. 
kMpceliaa  ad  Ikis  disfhcniirat  (aac  iainkl  imam  tkc  carcyiaf 
lespaaae  ad  eadi  file  type. 


CRTt-ld 

VANADIUM  AND  OTHER  ELEMENTS  IN 
GREENLAND  ICX  CORES. 


Hcdraa.  M.M..  ci  a!.  July  1976.  dp..  ADA-029  256. 16 

raft. 

Lfa«vaT.  CC.  Jr..  Wdsa.  H.V..  Haiky.  J.P..  Kerr.  R.. 

CSi^J.H. 

32-1071 

SNOW  COMPOStnON.  CHEMICAL  ANALYSIS. 
ICE  CORES.  ICE  COMPOSmOS.  IMPURITIES. 
GREENLAND. 


rkeaiilll  laililil  ad  sacfacc  saaas  aad  dcepcc  icc  cm 
saadlia  km  sldceal.  Cceeahad.  ladicalcs  a  aiariac  anfai 
far  Na  aad  a  aad  a  icncairiai  an^  far  Al.  Ma  aad 
V.  Ple-l9W  carickaicai  iaciacs.  kaacd  aa  anrape  cnsial 
caiapsiilm-  see  ki(k  (sc  Za  aad  Hp  aad  appeae  la  ke 
lehked  w  dieic  ralaalily.  A  ciapenna  ad  fcc-lfOO  aad 
1971-1971  raaccacneiiai  ad  V  aad  H(  dsaas  aa  decided 
iaiwaie  km  iilaeiriil  fcadaniaa.  kaaeacc.  tkc  akaadaacc 
ad  Zk  (cikeliie  la  Al)  iacccased  lkcee-(ald  dariap  ikis  uac 
peiisd.  Tkeikeaiicalciafii'iiiaadaacicaiiceBestcisaely 
aaikd  ia  iairtfcic’ai  aMdcca  aecasak. 


CRT6-2S 

BASEUNE  DATA  ON  THE  OCEA.NOGIUraY 
or  COOK  iNixr,  alaska. 

GMo.  LaWa.  My  1974.  Up..  ADA-029  351.  INbliof- 
npby  p.7Mi. 

32*1072 

OCEAN  CURRENTS.  TIDAL  CURRENTS. 

water  chemistry,  sediment  trans¬ 
port,  TURRULENT  FLOWa 
71k  pnmtrf  ^cfiif  ilw  inrrMifiMM  w  td*  cwmiHk 
htMlKC  Mkhkcwii  ^cnaiMiif  ui  Uk  •ccm  cirnrfMsait. 
a0r  Ok  CRKRt  md  yMtcmt  oT  tM  <arrrfiu  Mitd  ii4*l 
7kIwi^  in  CMk  Ahttt.  vcilizMig  m<nft  and  »sic{!*u 
iatftfywiOicKrakDrMivctrwMtf  tmkODU.  LANDS.\T- 
i  Mi  NOAA-2  md  •}  WMfcry  yrirvvM  ttptxttnt. 
witwt  Rf  mri^ce  cwmiCi.  «K«r  hmk  fwfratwwi  md  tcdaiicsc 
OiKrikMCMii  4kk»  MVcrml  krmnk  md  %9de%.  C*4or. 
kOkcO  mO  iWnwl  mtnnd  Mnagcry  Mc^/mrei  rm  22  Jsd} 
1972  viOi  Ok  NASA  Nf-3A  MfcraO  wm  mmtS  Ij*  m^%rc 
carrcMs.  KiRKg  ynenu  md  itOnmt  Oafvmm  m  sc!«vtH 
M«ac.  TcKfcnNKV.  Kiwity  md  sedmomt 

rtRtrwiKi  Om  md  kMwS-lwy  piiRtN|f»pfc)  wtre  wssiipcd 
IS  fTi—rf  tf«0i  MocmMiM  in  iW  uucryrctMioe  ik« 
mmH  md  Mdbie  iiiuttfy.  Cmli*  effect.  «em«4iMnuI 
tid€»  md  l4e  Al»fcs  cvrreiit  fwreni  tl»e  tttmry  ctret^tv^ 
OcKa  pccmic  water  eiilef»  the  uiSct  tMi  tloe  w««itheR»t  jsnnc 
AmO  OOTa  prwfKMc*  f»rtiiwRr4  aloAf  the  ca»t  «h«*re  witti 
KiiKr  tolcnl  muMKa  9md  ttmtmt  »  dtMtiKt  wster  miEt 
Iw  Ok  imewie  ICKM>Nmikkiks  v4  the 

Kiiit  wMi  tmtUd  mtet  wKct  TiarHi 

w«Kr  KROft  wkOi  frmaftHf  abtng  ikc  worth  »lM<re  denitf 
cl4  lUc  Mi<  I  >lK»r  tme  hp'seen  the  iwi*  water  ttixua 
fMmt  m  miJ  inlet  wwRh  nf  IC>*|  Currents  Di^ent 

tw  mO  fiwrOi  <4  the  f4«relaw4ft  *.«  e(9wtf.:Kite<!  hy  t»4**  wctifMs. 
CMitll  cwAgHfKinn  lad  hottcun  effect*  Turhulowe  i« 
IfUKM  thfwwfiwHrt  the  wRter  cidiMnn  the  vnsth 
•kI  mBOAeatatn  »  m«9rf  penwouweed  m  ms^d  Kr* 

chctMrii  tey*.  c»pecutlT  when  freOi  water  nuudf  t«  hiyh 
Mewl  wf  the  tedanent  mchicfed  into  the  m!et  n  dfer^Mted 
Ml  Ok  e&te*M%e  tulRt  (Ut*  «*r  rem«9sed  l>>  tid*!  current* 
•iMif  Ok  wtM  Mdc  dune^  cM)  fW  4<Ht«Mn 
it  evident  atMiy  the  crM  iliAre  vvitth  *4  t*l  rd9**e*trd«n 


CK  74-24 

DElRiS  OP  THE  CHENA  RIVER. 

MePsdOena  T..  el  »l.  July  1976.  Up.,  ADA-029  357. 
S 

Suilion.  M. 

32-1073 

RIVERS.  LOG/AMS.  UNITED  .STATE.S  ALAS 
KA-CHENA  RIVER. 


Dchrift  over  r  ddnude  ttrcich  wf  Ok  CIwm  River  wa»  Kudic<. 
The  Hudy  Kca  eiucwdcd  frwM  the  fint  M4$r  m  Ok  Chcm» 
ICoC  Sfoiif*  Rowd  {•  the  ChetM  Rtver  fWwd  C*tM  dmmitt. 
The  yaryoK  of  the  Kody  wa*  to  mmk  the  yotciMMl  diiifCT 
to  die  ChcM  River  Fl^  CowUol  Dm  outlet  sirueuire. 
Dchri*  ww  otalotwed.  Uf  I***  KeKKed.  aod  toufcw 
of  dchri*  were  itodkd.  The  nvera^e  litc  of  lop  ww 
detenoined.  »  weS  m  the  oMoher  of  1^  yecvcM  oe  the 
river.  The  ooOMr*  cowduded  Owt  o  seriow  deWi*  yrahkni 
eduted  Mid  would  rcuiM  venou*  Im  the  faetitcAle  ftKurc. 
RecMaoKiiiotioni-  for  dchrb  kaodlMf  were  uwde. 


0174-27 

ENERGY  RALAaNCE  AND  RUNOFF  FROM  A  SU¬ 
BARCTIC  SNOWTAOL 

Price.  AaCaa  et  al.  Aucutt  1974. 29p..  ADA-0)0  094. 
Bibitopaphy  Pa2t-29. 

Dtiftoc.  Ta.  Colheck.  S.C. 

3M074 

SNOW  HYDROLOGY.  SNOWMELT.  RUNOFF. 
MOISTURE  TRANSFER.  TUNDRA  VEGETA¬ 
TION.  FOREST  LAND. 

In  fart  I  «  yhyMcaCy  hooed  nudri  wm  Mcd  to  yeedkt 
dotty  loowuielt  «o  2.000  **  **  Ok  Suhorctic.  The 

plot*  had  a  tmgc  of  aiyecuawd  iurtiwMiRat  m  horcat  foecM 
awd  on  the  tiuidra.  The  tmtgy  hateace.  CRKyMcd  Ue 
each  of  the  ytou.  was  eompeciMcd  foe  differcwccs  iw  radiative 
and  lurMeat  ewerp  fluacs  cated  hy  varied  siofr  potwetry 
and  veptative  cover.  The  tathufctat  cnerp  fhiacs  were 
abo  coerected  for  the  eflrcts  of  the  itahle  stratilicalMn  of 
the  m  tpver  the  snow  The  ycedirti—e  of  the 

modrt  were  cnipred  with  doily  iw^^a  dmved  from  nuwdf 
measured  or  the  saowmdt  The  rcMks  show  that 

the  method  is  a  food  yecdKtoc  of  doily  amouwts  of  niRomtll. 
stihraith  tome  uRrertamtics  are  mtroduced  hy  ehaupa  m 
tlaC  isrisg  ^  mch  yeriod.  ts  IL 

a  yhyskaOy  based  model  of  the  moiemewt  of  water  Iheoufh 
SRRuyacU  sms  used  to  cokaloK  hydropayhs  ycacraKd  hy 
dramal  waves  of  rnowuMh  ow  the  lawdrm  aad  m  the  hoecal 
forest  of  sdharctk  Labrador.  The  model  was  tested  apiast 
measured  hydropayfcs  from  hdbide  yiM  that  lomylrl  a 
ranp  of  mycct.  padtrtM.  feaph.  veptatite  cover,  and  saow 
dcfCh  aad  deasacy-  The  amdcl  yielded  food  results,  yartka* 
lady  M  the  yredsettoa  of  yeah  nuwff  races.  thRogh  there 
was  a  slight  mcrcstifluie  of  the  tag  time.  A  comfosii*a 
of  yredte^oas  aptast  field  measaremeati  mdi  cated  that,  yivea 
the  raage*  mer  rrhich  eaim  of  the  coaerols  cs  lAefy  Co 
vary,  the  two  r»om  crkicat  factors  eoaifolTrtvf  the  hydropayh 
are  the  swfw  deych  aad  the  mch  rale,  ahkh  msst  be  yrcdsrted 
yrecbdy  foe  sl^  iatcnals  of  time.  fermcabihiy  of  the 
saowyacb  ts  awochcr  wayortant  coasrwL  but  rt  caa  be  sHuaaced 
closely  frM  ypbktihrd  values. 


CR74-2S 

ANALYSIS  OF  EXFt.O$IVELY  GENERATED 
GROUND  MOnONS  U.SING  FOURIER  TECH¬ 
NIQUES. 

Rhvuin.  S.E.  CC  al.  Auptsl  1974.  t4^.  ADA-030040. 
IS  refs. 

Wolfe.  S.H, 

32-1075 

SEISMIC  SURVEYS.  WAVE  PROPAGATION.  VI- 
RRATION.  EXPLOSION  F.FFECTS.  NUCLEAR 
EXPLOSIONS.  EARTH  MOVEaMENT.  FOURIER 
TRANSFORMS  OF  SELECTED  GROUND-MO¬ 
TION  TIME  HISTORIES  FROM  HVE  UNDER¬ 
GROUND  HIGH-EXPLOSiVE  AND  NUCLEAR 
DETONATIONS  ARE  USED  TO  DEFINE  THE 
TRANSMISSION  PROPERTIES  (TRANSFER 
FUNCTION!!)  OF  THREE  ROCK  ’nTE.S. 

a\H*9rrtt<m.  a  mca«v;r  nf  a  rmV*  eact|}  doseyatisy  character^ 
otre*.  »  etyrewed  f*<  each  «<f  iLt  tr«ts  a«  a  functwei  *4 
the  fre^^nev  «-f  traaveuusrts  Doyenuw  rrswlss  frrm 
a  varutifWi  tn  iranwmvtnm  velnaty  wnh  f^rqaeacy  and  i* 
descriheJ  each  test  by  a  }dia»e  vehvity  syectnim  The 
tra&*ati**i«v«  j*f9^w?t:e*  fr«Mn  •*»<  i4  thr  Mies  are  uved  s** 
a  ytk-v^-nvCaNi  tune  htswy  at  that  site  frnen  asAther 
nuclear  event  The  p9<cntial  ute  M  Ff^urver  technt^ses 
u*  n^r  er<'und*mt-tM9n  yredeettams  aad  t«9  mcafure  ui'Sita 
matc^  yT'^fties  is  dtteuvsed 


CR  74-29 

FAILIIRF.  OF  AN  ICF.  BRIDGF- 

I)cnHanog.  S  U.  cl  al.  Aupi&l  I97fi.  Up..  A?)*V030 

413.  2  rris. 

McFadiIcn.  T .  Cr.*ok.  U 
32-1077 

DRiDOFaaS.  ICE  COVER  STRENGTH.  K*F  REAR- 
iNG  CAPACTTV 

in  a-rdcr  t(-  venf*  current  the<^et«cal  **n  Hr  beartrt 

cayac*.:*,  a  heavdy  Sf-ailed  trwrV  was  tt«ed  >*  male  suceiMve 
yat«e*  "*rr  fw"  hc  brsfyes  RrealthrFmjth  fvcwfie.!  «*n 
»me  br>l|r  with  a  *rhwle  we?yh!  *4  ib  <54.*!*  Igi 

The  Ke  Ihwl-Hv*  wa*  JT'  in  ili  '  cmi  Thr*  F«e  test 
wav  in  agreement  with  the  thC'-eeiKai  ri;uatKm* 


CR  74-34 

REMOTE  SENSING  OF  LAND  USE  AND 
WATER  QUALITY  RELATIONSHIPS-WIS- 
CONSIN  SHORE*  LAKE  MiailGAN. 

Hati^cfi.  R.IL.  ct  al.  Atif,  1974. 47pw  ADA-030  744. 
Bibiwfnphy  p.42>43. 

McKtm.  H.L..  Marlar.  T.L. 

32-1078 

REMOTE  SENSING.  AERIAL  SURVEYS.  SPACE- 
BORNE  PHOTOGRAPHY.  INFRARED  PHO¬ 
TOGRAPHY.  LAND  DEVELOPMENT.  UNITED 
STATES-WISCONSIN. 

The  6kus  «f  thb  mvest:|aciua  was  tu  aueia  the  utddy 
u(  remote  acariug  tcchai^ucs  in  iht  s^sdy  uf  laud  uie- 
water  <|ual»iy  fdatamsbiys  tn  an  east  ccatral  W'mcmmmi  tcN 
area.  The  fotWing  tyycs  of  a<-riai  tmagery  were  cvaSuMcd 
U€  thw  puryorc:  h^  altitude  ((OjOOO  ft)  color,  cotoe  mfiared. 
aMdcx^cctral  blact  and  wlutc.  and  therataL  low  altitude 
(less  than  5.000  ft)  color  tafrared.  moUtsfectraS  ^ 
a)i^.  thcrataL  and  yassne  mtefowave.  A  tiues*ieap^ 
hand  hrti  foor-baad  radiometer  was  cvahtMed  foe  uc^y  ia 
yrmiimf  data  on  savyended  sedunervt  conceauatM*  La^ 
UK  analyrrs  tnehades  the  devrUtyment  of  uu^yiag  and  ^UMitifi* 
cation  wKthodr  to  obtain  haselsae  dau  foe  comyarison  to 
water  nwaltty  variates.  SBiyenicd  Khmcat  lowds  in 
streams,  determined  from  wMcr  sampics.  were  rcblcd  to 
land  UK  iWIcrcacc*  aad  sod  types  tn  three  may»e  watersheds. 
A  mukryir  contUum  coeffident  R  of  0.45  was  sbeamed 
foe  the  fcUtioHihiy  between  the  0.44>T  macron  unidcac 
and  reflected  radtvcwei  data  from  the  hand-held  raiiametcr 
and  concurrmc  p-f-*  measurements  of  smyraied  wdids 
in  streams.  Apfikatioas  of  the  medsodi  and  basdinc 
dau  desetoyed  m  thts  mvest^tKOv  mciwdc  intypirit  Kid 
qunp.iificatipn  rf  la-id  me,  inyst  to  watershed  runoff  modds. 
rif  matian  of  effects  of  land  tnc  ebaages  on  stream  sedimcnu- 
twn.  and  remote  senveag  of  saisymdcd  sedimeat  CMNcnt 
•f  screams.  High  attouie  eotor  infrared  i.ingtry  was  found 
to  hr  the  most  acccytable  rewxe  seasmg  tediaipc  fee 
dm  mayying  and  measurcasent  of  bad  me  tyycs. 


CR  74-31 

ANALYSIS  OF  POTF.NTI  AL  ICE  3AM  SITES  ON 
THE  CONNECnCUT  RIVER  AT  WINDSOR. 
VERMONT. 

Chlhtftft.  DX.ct  hLS<p.  1974. 3lp..  ADA.031  572. 11 
ref*. 

Hoium.  MS..  MarUr.  T.L. 

32-1079 

RIVER  ICE.  ICE  JAMS.  ICE  MECHANICS. 
WATER  FLOW. 

Sections  m  the  Conacctscut  Riser  where  ke  ym  yoteatial 
is  hi^  were  identified  through  the  use  of  low -altitude  black 
and  white  yhotogriphr  taken  dump  tow-flow,  see-frre  cMbd:- 
lioes.  The  hydraubes  and  mechastes  of  ice  pm  imtiafra 
■arre  iavrstigatcd  ia  the  met  reach  where  ihcK  kctmws 
were  idcacifird  Certain  area*  were  fwiad  tn  the  rner 
that  had  a  tagh  suvryed^v  to  ice  clofpag.  but  this  high 
pk^cstCia!  decreased  with  tscreausg  d»<harfe  beeauie  ^  the 
tmfeoved  surfaec  emveyaaee  <4  the  tee  ihm:^  the  reach. 
The  stabthty  of  tee  floes  was  csUhhshcd  ^oeg  the  ehanucL 
but  the  floes  gcscraSs  became  snsuT^  as  the  flow  tnerca^ 
This  was  calcuUted  bs  cting  a  Frovdc  mm^r  enierion. 
Gri'undiPg  loca-soM  for  tee  becatnc  estdrnt  when  the  critical 
Ffowde  number  was  rero  foe  a  g-.sen  thselncss  and  water 
depth.  Nt*  tapSe  factor  was  delermtncd  to  be  resym^ible 
for  uutsattnp  the  ter  pms  ta  ;h-  C«wneetKn$  Riser  at  Ihmdswf 
Ayyarentis  there  esmed  a  muSitisde  of  aiteractmp  cowiMsom. 
s^ace  ctwisirsctioas.  postibie  laph  baclwater  conditions  from 
the  Rratrlcboro  Dam.  a  Sidtd  ne  .-oser  ta  the  baekwmer 
of  iht  RrattkKoro  Dam  that  jeesmted  s<e  traasyoet  from 
the  Windsor  area,  dec?  j«id*  fodowed  bs  shadow  depth 
seYtKW&s  uyvtrcass  of  I'^pe  psers.  a  preater  tee  tbsekacss 
acesssmUtioci  of  frapmented  fWs  than  would  rest^  d  a 
untficn  covet  could  Sc  estoldivhe-1  ta  the  saate  reach,  and 
the  diataal  flectsatton  of  riser  stage  caused  bs  the  rckiK 
of  water  at  U^Oder  Dam 


CR  74-32 

CROUNDFJ>  ICK  IN  THE  FAST  ICE  ZONE 
ALONGTIIF.  BEAUFORT  SEA  COAST  OF  ALAS¬ 
KA- 

Knvaes.  A.,  Sep.  1976.  2lp,.  AI>A-03*  352.  13  Tt{%. 
32-10*0 

.SEA  ICE.  F.AST  ICE.  ICE  PHV.SICT!.  rRH5.SURE 
RIDGES 

Ff-ar  large  pioasMecf  maiti  sraf  shear  ndge  focrsatiocs  were 
f<tead  ir  the  cr<^mdei!  tor  «^.-o-.e  of  the  fast  tec  rone 
f^ar  the  llarns-M*  fUs  Tradh^e  has  area  of  Abvla  A 
t>n«n-»onc  croks  «e<ti---i  *4  *nf  *4  tl^se  f.»rrvat*osrt  was 
obfsmed  bs  Sesrhap  a'-l  v-oif  mea*«fem.eats  These  ^as- 
urraseats  resealeit  that  the  cuv»a9m»  rtdpe  height  wa*  12* 
fi!  and  that  -he  focmation  »j*  gr»rrfsrTed  IT-I*  is  of 
water  The  vaHo-ifs.  leisreratsie.  hnse  s-dsme  and  density 
of  the  Ke  were  deterisired  »-i  lample*  »^*4ned  bs  coon^ 
Th<  yhssu-al  charartffittH*  she  f«f!nat5»«s*  a*  o^Knrd 
tn  vate^te.  'I  AS  »-nl  ar-^s?  istagen  isdKJte  that  thcK 
f#^f«aSs»n»  htse  not  .finked  Hetseen  the  tjtne  r4  their  focmatioa 
.n  the  r*;l  »d  5*»*«  an.!  .•*'*  Fsidence  of 

up^fKa*-:  ie>dtan  4rhm  »!swoB.^t»jg  she  Ke  i*  dncmMd 
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CR 


CRREL  REPORTS 


DEiccniKC  s^ncrvaAL  heat  losses 

WTIH  infrared  THERMOGKA. 

PHY.  PARE'^^^MATlNCOIlA.'airATlVE 

HEAT  EjOsR  A^ikAiTMOuTH  couEGE.  Han¬ 
over.  NeIV  ilAnrSHlHE- 

Mum^  R.H^  ^  sn>.  1*76,  V  ADA-03i  »0},  3 
rc&  F<Mr^M|.»<Vilttartl)is»(UilrKc29-2>t9. 
304*5.  Hi  Nk'lH;  r«M(etiv*llr. 

MmMlsJ-  R«I».M.A 

32-lOlt 

RUILOIN'C*-  LOSS,  infrared  EQt'iP- 
MENT. 


<*  1^75-74 

«*■  imp0i  >jAin»  K 

CMcyt.  H«nftW4'  TVi  reFn  Hmn^a 

Ml  ■MMtlil*  ^  i>ti  ««k6<«  li««  •*» 

•hn«(k  *  i#«A  ,  *»tt  t  Ukk 

hMif  »<fa4  W*A(4  <»»t#»uiHi  «<  . . .  r(Attt«n 

kcMoa  >S  iH  oA.  Tkoc  M*  wtft  «c4 

**  iii*^  !?.|^r  t 

ri*iMir».  |W»  ^*rt  ikca  m*  iK 

>*ria(l  wRitk  *^4^  <>a^  ultfiiulf  BKln  4X*- 

Hk  4mcr*tJ‘t  tiiiai*w<*  W  *a>il  mim*!  «>k 

>•  ^  iltijA  aKOf  •Ak  1*  4 


CRT6-R4 

S(HIC  OlASl^StEHlSncS  OF  GROUNDED 
nOEVERGS  aErR  PrUoHOE  Bay.  alasea. 
Kovki.  A,««  *I-V  1*7*.  lOP,  ADA43I  M4.  H 
«D-  F«»rf“MK'vt<»iot»oCil«»«P«>n««  J2-1062. 

Goit.aJ. 

32.10l>  ^  „ 

SEA  IC*.  1(15  surface.  SOUNDING. 

ICE  ST»L'(rl^{5  ACOUSTIC  MEASURING  |N- 
STRUMEN-f\  fk^URE  RlDcES. 

s«e  |62>i<il  «<  tm»  Htbttn  0C» 

•fiWuiOtMKwtiH^Anxttc^vcrcoiuiKiA.  AA*- 
M*l  ||«  *U  ^f^vafiSa^  •<  I»c  IMOK*:  Itrvt** 

•f  the  IbK^A  4%,^  <1(  the  <ca  is«w  Ut  criAnce  sf 
KWW|  •<  the  (iMhnfi.  M  a 

hnrf  cia*arf«J<,  f*  ff'  »(»»•«£  aai  tTMuuff  Ac*™ 
MM  MmA  AiAa,  the  Mh^itc 


ai76.9S 

RHEOLAlGf^ Jl»|I^ICATtONS  oF  THE  IN- 
TER.NAI.  AND  crystal  FaR- 

Rtes  (pPtHfe  antarctic  ice  sheet 

AS  REVEi^  H  PEEP  CORE  DRIUjNC  AT 
RTROSTaPerN 

Gmt.AJ,tJH.#^  J*7*.2Sp..  AOAmJl  TAS.RjHi- 

or»**Y 
WilltaatfOh,  T- 
32-10*7 

ICE  sheets-  17*IU-  CORE  ANALYSIS.  ICE  ME¬ 
CHANICS.  ItcF  STRUCTURE.  AXISOTROfY’. 
ANTARCnC^^^lyRD  ST.aTIoN- 


Cryi’iKwr  N  •<  «<*» 

tt-tlHcl  »*  5tat»pci.  As»r<wx  sfc* 

C3UMC»tr  ^  w  ^  Rl>«vf  A  hat  ftTUft’ 

Ci^  01  ^  «<icnUbP«i  «*f  KC 

sad  |.^io  m. 

taa  ^  ^  U^f*e  t»  »c«e»* 

HHici  ky  I  Rb  Uft  ^PtCRi  5A 

^  w  *irts^  »»  U»  CTI^ 

kenrccH  ^  »*a^  m.  X  'ntK»i 

sf  c-»m  ^  m  9c«<m  aixi  s^joa 

m  &tc  1*^  f  pf 

«t;Mb  {i^Rac*  {Seat 

ttYtiM  ibtf  T]^ 

***»c*Hre,  *«  I.»d0  eh,  **  <*t^:H»s^ 

*  Mr«H|  is  Or**  Net  •< 

file »«  VR|k»  t«* 

sfc  TTh* 

toR*.  ^  ^  U;^ 

anhh««4  u  pYt»5*'tlT 

$HRO  M  liK  ytS^  r^fHd  U^U  ^yri  $usi<ai»  i^\€t 

dtt*  tP  m  *a  «T<»* 

**M  \M»0  et  s^u* 

<#MSM»  «>aicSftv  eftstt  pf 

Ifcc  Rtf^  Ef/  Htf>  I||0F  4ssM 

wirftcatT  rjbv  sick  m 

dof  ic<  Rii*r,  ♦^*M^  “  Vt  *>*<•  **4Pa^A 

•CTBIft  ti  ICC  I*  ^  si3tf 

FFORHfr  ^  fc4«4  «  iRpass  *p  rfi** 

^  tW  tc^=te(%  TW  *<»J«***  »*4 

s  jSsf  tpc^  4 rskmv  t.'fe4 
P?  ICC  dpRi<  *Nv  «i**V4  P^a 

arc  ab>*  r«R^  ^i**^^^/**^  ip  sk4  *4  ;»r  wr 
A*y  cttnaBiYt  ^  <*crik  c*atiM  vtr^a!)  4*«pf*  ^s*i 

ifSfiEX  c«r*.  wik  a« 

Nhat;  ts/'Tnr^  ^0^  At*".  ’M 

itms^  ^  tW>«  tp 

iff ri  #4  4rr?*  #<r  »^/ft 

^fcs  Kaf  ly^  V  ^  ^  t}y 

firamro  a^  *"  fls^  *hr4  *h<r* 


CK  74*34 

ROCK.  ntOZCN  SOIL  AND  ICE  BREAKACC  BY 
HiCH-FREQUENCY  ELECTROMACNEnC 
radiation*  ARE^TEW. 

Hodutra*  K  Oct.  3374.  t7^«  AOA-039  I7t.  |7  rc6. 
32-IOn 

ROCK  EXCAVATION.  FROZEN  GROUND 
STRENGTH.  EXCAVATION.  DIELECTRIC 
FROFERTIES.  ELECTROMAGNETIC  PROPER¬ 
TIES.  MATHEMATICAL  MODELS. 

I*  ifcc  1^  dccadr.  iarisa<  mrim  kMc  wttaMgaaad  ti« 
m€  ^  Vifk  fraypnicy  rWrtfRwagacfir  raJMiM  far  knalMf 
aa4  csciiarif  reck  aa4  Iftra  pwmti.  Tkia  ttfwt  roim 
tile  1ii|k  frr^aiary  Aricetrk  fciprniw  at  tec  tectiiiK. 
die  fkfwc*  si  Iwtef.  aad  dw  eiaMiaic  liiirnaw  am  dMw 
aakfrcti.  TW  ki^  jfeaaracy  Aefanne  f«P*h»o  ai  feta 
md  mi  Ike  teffina  at  cwrgjr  kf  dfase  tecviifa. 
areUMwiy  dritfteeJkrtef  j>aai4aaief  riaiiiW  Cams- 
fsmet  mmitUaf  wm  asad  ta  nlfiiiir  akaarfbM  eaergsr  a» 
af— cti— pf  i■fa^rc^>fc^^lelli■<l4face»a4ea<^k— aqiali. 
Tile  mrfiim  f  iifiailiii  A  i  ■  r  i*dwr  ■!■!  rarpr  iaikaaiked 
Ml  Ike  fir«c  few  nawMiitm.  «d  Uaaam  grate  te  *cA 
sail*,  liawcier*  «•  kte  facia  af  law  Her  c  wilnit.  efaeW 
Magiifticw»v<»yew<ualeMiar><rrfl|'.tetigaifcaMta^awna 
af  ciwgi  are  afa*  AnArf  M*  af  .rrattete  kdte  ike 
arsHmii  laces  Test  rcMfei  ikawrd  ikai  ffrfmunrtrV 
rat^  krcatec  is  frwfalc  atij  far  caovatea  in  kte  rack; 
test  reste  b*m  tke  aac  at  cfertriaiagartic  ratesM  far 
eacavatiBg  taapcfa  b  weak  racks  te  faatcM  paamd  are 
Ml  graaHMBg. 

CR  74-37 

AIRIORNE  RESISnVITY  AND  MACNCTOMC- 
TER  SURVEY  IN  NORTMER.S  MAINE  POR  OB¬ 
TAINING  INFORMATION  ON  BEDROCK 
GEOLOGY. 

SellfMte  P.V..ctaLOcL  1774.  ITf..  ADA4>32  733. 

21  itUa 

Arete.  S.A.  Ddakcy.  AJ. 

32-l<m 

magnetic  MEASUREMENT.  ELECTRICAL 
REStSnvm*.  geophysical  SURVEYS. 
GEOLOGV.  UNITED  S)‘ATES-MAINE 
Ciafk)wcs<  in  jin  «err  raagMcicg  iwisg  trgirMikrr  te 
<Makcr  af  t^75  m  iweikm  Maiae  to  lacale  rack  tyye 
WMakfe  fee  fWicnsriiM  gwrgwit  fee  ike  fatfmti  Dwk^* 
LMicda  Sdte  Dato  ftofret  StekaacaaaairkarMefWigMe* 
toterr  atai  VtF  cfecirte  friwciiifir  te  at  ate  MMfarfif 
iatcMwrjf  itee  te  eartb's  kaclgrate  iwagtoSc  4r**.  D«- 

Mig  ike  saaK  tiaie  Terte.  paamd  wad  i—ki  cfaiteai  santf% 
were  iHifartoUi  ^rcr  a  Sfete  lest  leclae  at  Uiawii  peAify. 
Tile  grate  te  aMkaiwe  Hadf  in  tke  test  sector  aiM 
m  MtefrctotiMi  at  tkr  4sto  I7  rcsraiaif  a  UNwg  forrrfariin 
keiami  if-iroai  fpily.  rcsMisslf .  te  angriftec  laaraMf 
Lack  r<  1  stefar  carmafna  kciacea  reswiiijij  te  magnnir 
4ata ia Ike  frwiiri in a^ikrsiwoey  area  lyuriaMaN race 
pC  aiktocal  area*  o4  igaerto  raeis  TW  Mbri  cir*iriw 
sarsey  *4  Ike  test  area  aigj  fare!  fkatckaagw  ifcfligfctalhragr. 
acecteaiwi  kf  dw  ingngrykic  reWf  raeo—terrE  apaU 
pac  scrfeiMl)  aAret  ikr  frgiote  mislisny  ganerm.  A!- 
Anugk  ikrre  %as  ma  strawg  esUcace  a(  igacn  ai  r«H^kt  iia*jitr 
tW  MM  sertor.  sateic  rack  lyyes  «ay  esist  wickai  iW 
f>ts  geafegse  HM  (cyckoey  krgte  gray  sfacr  te  satetocet 
M  ifce  ccatn:  «<  xkr  mmm  *anxy  area.  «krrc  mass 

at  ebr  iatfi  resesmsty  esafears  «c<ar. 

CR  74-34 

water  ABSORPnON  OF  INSULATION  IN 
fROTECTED  MEMBRANE  ROOFING  SYS¬ 
TEMS. 

Schaefer.  D..  OcL  1776.  !5fu  ADA4>32  047.  12  rdX 
32-1100 

INSULATION.  PROTECTIVE  COATINGS. 
W  ATERPROOFING.  ABSORPTION.  ROOFS. 
C«rrrat  sardtpgt  fpr  esaiaanw  <4  tW  awwrarr  As*  ryu  a 
at  ^issu  ttteatoMts  fA9ETM<.:7:.53  te  ASTM-C-)33- 
Ml  4ar  «p  *ifHe  gresnee  gra^b-ats  pc  ttaacrtww  rely  am 
fSiaci  im€  ^rripg*  to  grrWl  Lwg  Mrai  gerfeeawMcr  TIhs 
paaedmt  ms}  mat  weaisde  acraessc  lateBatoa  am  gerferai- 
aacr  tob-c  ^  yrarticr  eCT*ii*s*Yf^t  scay  aka*Mk  ewer  wAstwr 
due  fknr  mml  tevsM  A  senrt  *<  tests  was  famdmxad 
am  faiystytcac  taat  sate^Hs  tkH  ka4  Wra  m 

rtace.  rtypseg  to' raveecuMeasd  masKau  ssd  frtssmsr  gra6* 
rats,  far  s  nstMnws  #4  -to  Ms«wtks  RrsAs  mJrcate 
du;  to*eKprr  A«pryc>«  «<f  I  K  ra»  W  rifrrteg 

la  Ike  Sr54 

CR  74.37 

FJTFXTS  OF  WASTEWATER  APFUCATfON 
ON  the  CRClW'ni  AND  OlEMtCAL  COMPO- 
.SlTfON  OF  FORAOIX 

PaU/rn.  A  J .  Oet.  dp .  .ADA*032  774.  ^  ref* 
32-1101 

W.A5TF.S.  water.  SOU  TIIF-MISTRY.  WATER 
CHFMISTRY.  PlAVTS  tROTANYh  GRAVtES. 

TW  **rafi>Jt>t>a  M  s  feeagr  wtstwr  m  tW  f«sh-sa>*«  *e 
aistrPktff  j  |e«<c4<»^  ««•«  w4U:rsn«  la**4  trrattaraS 
«)%trte  as*  9t-^4e4  ftaam  leac  1^*4  to  fm*  1**5  IVe 
fpcagr  as*  giMa  ri  u\  psig— c«8*.  iWrr  runTs  Dny  a 
RmJtov  wa4|  tosxB  M&r  darr  s  Cw^ies  «Ct  tow 
TWer  rerme*!  rrawars  te  ikrrr  ^rT«r4  ser<tear\ 
aas:raMrr  s:  vw<-a«  apy^stoei  rs:«s  Crw^  swMs  a>4% 
sad  St*^  |<sas  fraa-^al  rf^«ra»*  tots!  <$>:ilr 

at  «r*^^  natnrnU  arre  rrSste  to  dtr  rase  -4  BaitraiMf 
sTTWyS  t>(t  isSftrr  rr*«4ailaet.  |<aat  Wasa  wrfst  %aaKrn 


traiiMWh  amd  plams  reaweal  at  ailragCM  aad  gkaepkaraa  sB 
iMcmsed  aa  dM  rale  at  aggked  aeMcwaicr  HKfnwd  feaii 
3  to  13  cM/wcek.  Tte  dry  latirr  gradMctwn  raagad 
bam  7A3  to  iZ99  mstuk  toae/ka.  te  total  ngiAr  af 
aitregea  te  gkeepkarHS  naged  iraai  )79  to  433  kg/ka 
aad  feeai  32  to  42  kg/ka.  f|jf<*hiil|,  ^  A«  iacstaae  ia 

gkeraa  rcaMvai  eflKscacy  ky  glaaiSk  Feragra  raeciiiag 
3  amfmt  at  waatcwaicf  reato««d  74^  te  f  af  ike  N 
agfte  dariag  Ae  grsaiag  scaaaa.  m  caatraal  to  We  44% 
rrawicd  ky  ikaae  treated  wiik  13  cai/wk  af  atraMir. 
Faragrr  grawa  aa  We  Ckarkea  aads  frrlacal  a  greatir 
wmaamt  wt  dry  aancr  aad  fram  ed  aMie  S  aad  laa  kcaay 
Mali  Waw  Ikaae  grawa  aa  We  Wwdaaraadr.  Tidaaifyari 
■a  igriag  1773  iliaweg  redaciiaaa  ia  sad  gH  te  ia  We 
tndiiBiaaiiagiirkaagraWr  ratiiw-aariaiaiaprdtoiaalyati 
grriwate  ia  sgriag  1374.  Sail  rreoiiag  ike  graate 
aggkcatiea  rate  af  aaaarwairr  tkaari  ike  greatest  relaciiia. 
Wastewater  aggfecaeiaa  dara^  1374  iaerttoed  ike  atoaaai 
at  sakMe  sad  f.  Hi^er  aawaats  af  sad’eairattWir  P 
were  afaa  aated  at  ike  kigfcru  aasiraaar*  aggikstiaa  rate. 

CR7Wd4 

FHOTOMACROGRAFflY  OF  ARnFACfS  IN 
TRA-SSFARENT  MATERIALS. 

ManlwIL  SJ..  Nav.  1774.  3lg..  ADA-033  470.  31 
rcW. 

32-1102 

ICE.  IMKRITIES.  PHOTOMACROCRAPHS. 
Scscral  atipmad  awWeds  were  dtocfaged  to  ^Mtogragii  ar* 
afaett  ia  traaagarrai  aoterMs  sack  as  ice.  The  artifafat. 
accarriag  ia  We  sarfkcc.  kaW.  te  iaterface.  acre  giartey 
OjOI  aaatoTOaiaiNisiae.  SaatoltgrcgacaaMa.WaBiiaaaiaa. 
faeaaag  aad  aWrr  lackaical  grakinas  are  dfacaased  ia  detad. 
Several  ssaiglr  gkatogragks  are  iadaded. 

CR7W4t 

CCODCnC  POSmONS  OF  ROREHOLE  »m 
OF  THE  GREENLAND  ICC  SHEET  PROGRAM. 
MkdL  SJ..  Sm.  1774.  Tg..  ADA033  MO.  7  fc& 
32-1103 

GEODETIC  SURVEYS.  BOREHOLES.  ICE 
SHEETS.  ICE  CREEP.  GREENLAND. 

Eigkt  Gcacesm  stesaa  were  fsukkWad  aad  saitWIy  awikad 
afaag  ae  acar  We  cfcsWae  ai  We  Crccafaad  ice  fkcec  dtotog 
CISr  field  igirakiai  feaai  1771  aa  1373.  M  am  ai 
daae  statMas.  DYE-3,  regeatrd  Ocacewer  gtebna  iadkate 
m  ice  lefaciiy  ai  12  7  to/yt  aa  aa  atsawW  ad  aggraaitec^ 
Mdcg.  Data  feaai  We  larcraadiaal  Crrraiiai  fatridifa 
cal  Esgrdiitiia  fEdCl  saweya  Waa  Wal  ice  Wa*  ia  We 
ixiaiiy  ai  Carte  is  raWaiaig  matmmd  tram  a  damsc  to  Wr 
laaW.  TwaiadegaadratfiiiakiciitordWeskdraCagABr^ 
aai  at  Crete  lalicatt  ice  skeet  WaaMag  raito  ai  623  la 
637  aiTyr.  wkde  davet  aawareaaar  af  cfeiAia  rkaagr 
ky  ECIG  tekaics  aa  ice  skeet  Wicicite  rate  af  af  aggraa 
O.Ok  aiiyr  Masadamm  ai  Wese  ddlerrwces  aaai  awad 
feaWer  gragkywot  aack  awd  dreg  dnfiiag  as  We  sec  skeet. 

CR  74-42 

ARCHING  OF  MODEL  iCr  *tJ>ES;  EFFECT  OF 
MIXTURE  VARIATION  uS  TW  BLOCK 
SIZES. 

CklkMa.DJ..ctkLNr>v.  1774. 1  Ig  .  ADA-033  Ml.  5 
twH. 

Aakla«i.C.D. 

32-1104 

EXPERIMENTAL  DATA.  FLO.ATING  ICE.  ICE 
BOOMS. 

A  stey  0t  arrhasg  at  aated.  sgorc  frataseate4  see  Mes 
at  aa  Fgeaaig  as  aa  ire  Wwai  ss  In: eases. ted.  aMg  rcste 
fr«wi  a  esMri  Mwfy  os  akick  twa  ust*  at  gSate  Marks 
regresesrted  rrd  sre  Agas*«rfewrto«.rrfaC3^Weto*tmas 
ire  caastaastasmm  to  ikr  ratsp  af  a  rlurastcRWir  Hack  dtea- 
w««  to  Use  gag  Pfeaaig.  a  fetoH  aif>|aate  to  dmtmpmdt 
ketaeea  arrl^  md  maamsim^  eseaes  taz  Mark  astsarcs 
at  tarn  fi«asys»aeat  seres  H  is  draew»asu«te4  Wat  vkea 
We  resgenHe  tamS  areas  at  tSie  l«a  ktocl  r*  nagiweais  are 
aeaely  e-gad,  a  mimmmsm  set  ci'wccatratow  la.rsTrs  sm  arrk 
artM*  We  ■yrawg  At  dir  stotswe  at  t«a  smt  at  Mads 
affTPacket  a  te  ^  rw  {ame  asrd}  aitttra.  a  ksgket  cawcetora- 
tarn  -4  sre  is  seeded  to  iiiTiaTc  We  arrk  Wkea  ikr 
racsp  ^  Wr  Hark  laaraii  n  to  We  gag  pgean^  w  egad 
to  pe  lets  Waa  c*  Id.  aerkatg  at  Wr  fesgaaatf  f  see  ss  iwe 
yMtsWIr.  etrs  wke«  Wr  agtcrrass  see  disckargr  txtttds  We 
autAtot  daahsep  at  see  ikf<iw^  a  gag  Pgcaaag  Ike 
48164  SI  *f  feagiaestcd  see  areas  t»  aa  rwyve-avt  raraairTef 
m  cttakMiug  Wr  aeamm  ssm  at  ffrity  K  atork  aa 
ter  to»MH  retaas  tt%  arckwg  c.^aWBtt 

(aT64I 

SliPniESSION  OF  ICF.  FOC  FROM  COOUNC 
rONDS. 

McFadJrtt.  T,  Xnt  I*T*.  -ii..  AI>A-0.<5  .U:.  MM- 

«(n|4i>  p,7I-T5 

52-1105 

ICE  FOG.  FOG  FORMATION.  FOG  DI-SPERSAU 
fOSDS.  ICF  COVER  EFFECT.  PROTECTIVE 
COATINGS 

ire  feg  grarrsird  si  We  l-irH-e  A^g  f*p«ef  fCsat  cj  n  5*sg 
praU  rpwtrW^es  krstd>  to  We  tofri  ve  fef  am 

We  tote  Setet^  m>t^u*t%  Ua  tft  iiggfr**6»  s  aerc 
tnfvJ  sa4  twwtorto.Jgws  attr  ttUrJ  etyryeattfy  gt> 

perw^att  acre  rpwtorted  ta  deteFauae  We  wigaralr 
«<  We  tsFVAs  aisles  •>#  Wk  uwmStt  atWea  Wr  fwwCt 
\siar*  -f  t%sp>a^r  gmt  rs&stoe  keal 
k*«4  dwvsg  tee  wr  rertrstrd  l«e  cp«rf  t»  ttowa 


4 


CRUEL  REPORTS 


at 


dbciivr  ice  faf 

«  §tm  mt  «•»  itmmm  t*  kc  rtficlitiR  mi 
■fir  9i9mm$u,  mtk  m  mm  if  iffttcMiM 
lean.  IWhMiMnBiljriiiKiarRa^irMiis 


1.  TW  mmttkitf  af 


n  ®(aar  ^Itr  srr  nan  irc^haifar* 

OK  7^44 

niBMOimCAMlC  OOOIttfATION  or  WET 


CiO>rtr.$.C.N»».  m4.9pu.ADA<OJ3t30.10rKik 
324104 

WET  SNOW.  SNOW  PEFOEMATIOK.  THEE* 
MODYNAMIC  PItoratTlES. 

TW  iUmmmm  «f  «cf  rnmm  »  oflriactf  ia  man  W  Ar 


iMiiMiimL  A  mM  at  dbe  liyihaiink  Irfinaniii 
af  «R  aaiar  ift  nanracni.  1*4  CRMipiki  W  die  4cCmmci«i 
ti  wm  tmrn  wm  pmm  im  B  mnttf  it  €miiiimm.  ‘nor 

m^»3«t^c!Snidr"i  ■  lirV'iK  SSbumLc  ^ 

Mimmh*  *c  <*Nt  <f  «Mn  c»ai««i  aa  dK 
MMc  doaiir  af  an  hms  lalifrtrl  Ca  a  Tinmt  im» 

CRTMS 

AIR  CUSHION  VEHICLE  CROUND  OMTACT 
MRECnONAL  CONTROL  DEVICES. 
AMc.C.c(H.Dtc.  IVTt.  l5^.ADA-«)«t25.}i«(i. 

liMMi.  rIa. 
n-iioT 

M  OflHfUO^'EHKXES.  YAW. 


nrf  af  i 


min|r  a€  iMd  lafntaa. 


t  aad  <aaa.  The  nacw  Aidct 


I  n  m>  aT  Ac  wm  aanat  a 


aafAciaa).  TVniMMia 
m  MIC  af  talaik  la  * 


■  CaraayTaacaajNM 
ic  drvsco  alacil  act  o  I 
n4  4*  M  R0SC  m  m 
k  CmmMtitNmd* 


TWaiifjian 


«idr  tot  Tte  liotir  cawiif  tav*»  to  vo  en  deiiMc 
and  tic  dCMci  caMiag  wawir  aftid  •»  mm  ott.  Tke 
nalcaiiiai  mm  cat  <  A  top  kc  ntot  at  cosme  lyrtdt 
cta^lat^O/itondkaccctob^  WidI  a  fr«  oadAo* 
ton.  dn  nai'CaRiaf  «■•  ««tM  be  ofcmssto. 

017440 

EAPID  INFILYIUTION  OF  PfttMAEY  SEW- 
ACE  EmUENT  AT  EOKT  DEV^iS*  MASSA- 
OtUSElTSw 

SMcmkiir.  M,%.  <t  at  Dee.  1974.  ADA-035 

UtmuL  G.U  Ctodftc.  iJ..  Vtok  E. 

32-1110 

CEOUND  WATEE.  tEATEE  TEEATMEST. 
WATEE  CHEMISTEY.  SEWAGE  TEEATMENT. 
tifi#iadinalnnto»fniifd4aaiTfrtoinif  f  andiseiaatrd 
MbsO  tod  eObnai  at  Fnt  I>c«eaa.  Maaocboetlsw  itor 
mr  WaatoOcr  Or*  to  saned  scRMtoi^  toesn. 
oast  «ao»  t*  to  22  fffiaaraf  br^  at  to  iotarnto 
ia  1923  nne  2>2d  ••  9><t  cm  o/Wf  |tJ  aattn  gadiM 
pnOaft-  la  aa  apoatoi  cTcSc  noakaacco  iaanJatoi 
«r  dwae  d  Jltotace  tpcatoeat  beds  fm  1  daft,  toned 
bf  a  It'day  rmsery  fifisd.  cdtoat  apptoosa  to  bcca 
toat22.lati^  Clansidiad|iii«doii noyln  ibti  wrl 
Oao  to  appn  3jt»  o  od  to  ifftratat  bads  toaed  toe 
kwela  «d  aapane  oaoe  laagcd  tsmm  Mbstaaaad^  to  toy 
fligiNl|r  bigto  dna  toac  mi  bartfriaal  nofto  Ibe 
doSep  ad  to  pranapy  citoat  afffiiad  w  to  trcatocat 
bada  sad  to  pundHOef  ia  2C  Hbacnafina  acas  aaa  desn- 
naad  bf  nopasbcaane  aaaipo  «d  to  aaoflo  at  bi  a  rally 


to  bane  doipa  ed  to  *«bi<le  «e  in  nopaarao  Tbc 
eanofc  iawho  to  aw  «d  aa  air  toa  naorf  onbanao 
toddlaaiap  jpacdic  toit  miiiaa,  -to  caoop  «latp-i  ■■! 
naaact  at  m^rti  area*  «d  to  pr  ‘'yiata*  tot. 

01  7^44 

tOrOLOCiCALPEOrEEnESOrSOMETBEI.^ 
Ltt  rATIEEN  OtANNEL  NCTWOEES. 

Mddu  SJ,  Dec.  1970.  5dpL,ADA43d  f24.27f«5k 
324100 

a'ANSELS  fWATEEWAYSk  TOTOGEAPMIC 
FEAYVEES.  DEAtNAGE.  CLASSIFICATIONS, 
tbe  tipdifjcd  Fr*f*rriri  «d  10  nmo  arewMta  basaap 
owdcaac  t#  mS  dcirliyed  .fi  -  ape  parTe7P.t  bt«e 

baaaiinpafilasdttoaeetprrt<doav»^"Octgy  raalio 
piftolM*  Mapacalr  *  lAatfito  tbn  a  wsimifir 
dtpartwefcAoetyariPiHf  toboabetegafieds^frdiWpTcrf 
na^isiiL.  A  imk  Tspe  dasadicati  a  «|Oro  aas  4cs«C«pid 
aad  a  onas  «d  rfiti  i  v  SeurAcf^  to  ynbalHie;  •<  mtcw 

Aarf|nadtolal>af»ttwraito  Aaa^iafdHs  di—ed 
anas  bai  fctwmcts  4c*o&*a4  etyec^aem  o  to  a«S 
dtiHtol  t>*to  pancra  rrfir-i  tbe  pcansi  cnetowa 
m  tot  to  tjf  ispicgy  ra’sdAs  mmigi  n  a  sm  awfd 
ftodarJ  odk  abxb  ensyarr  tbas.'wi 

0170-47 

DEVELOTMENT  of  LAECr.  ICE  5AW& 
GarfWid.  D  E.  ct  bl  Dee.  |9?o.  ADA4M  999 
4ft^. 

Hwnmato.  E.  MeSn.  M 
32-1109 

ICE  oirriNG.  SAW'S. 

Tbas  rrywl  4e»ato»  sarfbR&c»  hr-raniisp  sstsrvRfc 
to  to  «d  we  €w£Rn  at  to  kpb  ir«<^  *a 

to  F«e  Lnl  «d  to  $e  «  Faw»  Caaai  a:  ^ 

lianr.  Miibpae  «Sr^  ty^un  «a»  p  lerf  t  * 

m  aalri  4nl*ieup  <Ss»  ««•  tRnePTcd  •<«  a  »«p. 
to  a  •Wrki  siratof  vtob  a 


100  m  fum  to  appOcatMi  area  ibssiad  tbat  to  yraaafr 
cOtoat  itor  flaniap  dwaapb  to  aand  aad  pratd  tonato*. 
bad  bacm  ecanawd. 

01  7^49 

TEEATMENT  OF  PEIMAEY  SEWAGE  EFFLU- 
E?<T  EY  EAFID  INFILTEATION. 

Sptumldw.  ME,  ct  aL  Dec.  1974.  t5f,  ADA-035 
390.22f<E. 

CanOEr.  E J,  SMarf.  G.L 
324111 

sewage  TEEATMENT.  W.ATEE  TEEATMENT. 
CHEMICAL  ANALb’SiS.  SEEFAGE. 

Twaanaac  «d  aaddsnaaiai  pranary  acnape  tdlaii;  by  ^ap 
rapid  iaOheaiMa  banaa  watod  ia  a  bipb  dcsiMc  ad  staBacmaen 
raaa*alaw  ia  a  bamdL  nid  aseActa  ebaaiar-  laaadaOap 
9  wiiinBiat  baaiaa  to  2  dbf«  (toaed  by  U  4mf%  ad  rear, 
toaa  4  laaaary  •*  2t  laae  1924.  rcatod  n  cSscac  aMaans 
asedaap  toaC  22  la.  Aaaiytn  ad  to  pfesalaaier  toat 
to  ncBWiw  aiae  and  (ncr  to  fenpbml  ana  rbsard 
diat  (aad  caldw  bactniR,  5-da»  la  ■  tbr  meal  aaypn  dt  mia  f. 


fuugHfrftopntndadsaapte^totfadetypeRiaamwea^aaa' 

wcar»  abere  a  t«a4afn  caetb  asadrt.  Umm  mi  mdtmem 
pra  and. »  apfSctoc.  Tbe  prapran  caa  naasder  baiMpcae- 
aaa  aa  ««3  aa  taa-byn  cardk  aad  to  kapik.  toiactn 
aad  paaibaa  ad  to  fVmadn  Saaae  ^mOc  naapatanaaa 
are  ptewtod  ia  ewapariMa  aieb  pcriiaaa  toaretoat  aork 
ad  itof  aatoes.  Tbe  fitiaiap  ccacbnaaaa  acre  aadc: 
13  A  aanaam  raa  lane  ad  195  itfacdr  a  acaded  to 
all  t— tow  atcnc  jaidda  abere  (al  to  defW  ed  to  apper 
layer  toes  aa<  emrd  10  m.  (bl  to  *nn;af  pod  leapcfe 
is  ioa  dna  30  at.  «e  ^  to  bacLnaftl  ace  trapiO  » 
ksa  dna  tOO  n;  1}  Ocat  anwacy  a  abenaed  abca  nd 
aad  aire  radi  we  im  dna  0.01  n;  aad  ll  Catoidrace 
«<  to  crater  ad  to  serde^  cteetfadc  artb  to  ia<a^ayn 
nirrfaca  awat  be  wnled. 

CE  77.03 

EFFECT  OF  TEMPEEATVEE  ON  THE 

STEENCm  OF  FEOZEN  SILT- 

Hofno.  F.D.ctoi.  Feb.  1977. 27|»,  ADA-037932. 27 

KarBiitoi.A. 

32-1139 

FEOZEN  GEOCND  STEENGTH.  COMFEES- 
SlbT  STEENGTH.  SEDIMENTS.  TENSILE 
STEENGTH.  STEAlNS.  TEMFEEATLEE  EF¬ 
FECTS.  FEEMAFROSr.  TESTS. 

Tcan  a«ic  ewadacacd  ai  csiiin*  cinprmna  and  icaaaaa 
la  dnrmnt  to  cSec;  ad  iraipmfnr  an  to  stmpdt  ad 
tom  f^caaabs  sdt.  Teat  arnpetowcR  napad  toaa  OC 
la  -M.2C  Tan  nifbiar  tperb.  *21  cm  me  mi  00«23 
cM’mc.  aerr  awd  to  to  ciatnit  dcp(acfnrac  saer  wsaR 
frtm  to  l^lrit  tm  to  (new  tenperarwr.  to  .unprunie 
itetji^  iacwiaed  m  s*  tone  «ne  aaJrr  ad  waptoadr  aad 
to  Scaade  ssreapdi  saotaard  aneAalf  aa  a^cr  ad  napatodc. 


‘Tbe  niani  tsapeat  a 
•e  caerpy  are  pnea  I 


30^  jrriaprb  nadaft  aad  to 
caebanc  Tbc  nwdr  ad toct: 
•am  iiuaur  and  ice  naeht 
and  to  lest  roto  are  canp 


meapOnnp  are  dnea 
cad  to  data  ad  < 


ptoapbana  I’lianafrriiar  aewaaSy  laribird  ad  to  ■f  pli  I 
fISseat  riariananiri  Tacd  ir.-apra  addtoaa  ta  to 
•eaanrat  baaiaa  dtoap  to  2-4^  nmdaaMn  penad  •ere 
toac  5<^  pwairr  dto  to  wnapea  aiicipea  n  to  1973 
toeMpaBMan  C%ca  aac  priaadnarT  ncMprs  nneeasra- 
nna  •cae  danfi  nnpanMr  la  toac  abacned  n  to  1923 
saady  fSacis i* nceaw  aagipra rrewaad ibnipl  lieprr 

inaadanan  pmadi  rtatoid  sa  a  p-a(aa*  dcoeaae  m  to 
ntofinan  ^^■pB^enl  ad  to  bama.  Cairtoiia  ad  to 
awaarr  cdOnna  ftranply  Mppmed  toe  to  wdwed 
am  raan  ressdiad  ban  awtoc  toppnp.  Tb»«eadf 
ibmal  tot  priprr  atiaaapmnff  n  aeeded  rRpUn£sne»m 
baaan  are  aacd  far  ncfapn  renm^  by  an^wemp  rOSarw 
nfinabm  at  Hactora  rbwaffn 

CE774I 

CROWTH  HISTORY  OF  LAKE  ICE  IN  RELA¬ 
TION  TO  ns  snuTfciuniic.  crtstal- 
UNE  AND  MECHANICAL  STRl'CTVRE. 

GM.AJ.na.iie.  IVT7.:«|uADA-«iA::*.*rci) 

I  leitiTir.  D. 
iMI*2 

LAKE  ICE.  ICE  GKOSTH,  ICE  STIILCTl:ilF, 
ELECTRICAL  RESISTIXITV.  CRYSTAL  ORIEN¬ 
TATION.  ICE  MEaiASKS. 

2th  (cs  to  beswy  aak  tsrwtotf  cbwwerrssscs 

•dsmm  see  r^ers  an  r»a>Nc«  Hwspafccr  StoswrdofrOirf 
tbrw  wses^panms  mcjAiflrd  swaMerscRSs  ^srr  ca^cT  tocb 
aesRu  <bwatimrae»an  m  to  stneprapto  tasi  muatoc  ss^c 
tme  «d  to  See.  iiii~^iis*iiH  asd  r2aas‘*u7ii  a<  se^-a 

stf  types  and  iHrBsrrrTifi*i  «<  ck«tr«cy%  caeda-^gs 
Tbe  (Ksaftm  m  <mbs  and  £a«s  a  to  we  esd  tog 
rSr^ts  m  to  sar<bam&  peijerres  «e  to  ^r  »rrr 
aRsesg-paerd  A  artovd  ad  ^aarcCasep  mc  prantb  ocb 
netoe  *1x4  and  trcprraogr  mcastgraea^  a  dew-tod  c%d 
to  amrtey  wesb ys  ad  to  san-m  ^Osisrai  nd 
pe«ccr%cs  ad  mtotasr  lake  see  <'»stTs  are  &w«sscd 

crttai 

COMrtntER  ntOCRAM  to  oeteilmine  the 
REKLVTANCE  OF  LONG  MIRER  AND  RObR  TO 
NONHOMOCENEOL'R  fiROUND. 

A-0-*.  SA.  1»=  S»7T.  |»f..  AnA-«M  iSt.  «■  frf. 
JMl*i 

COMTUTER  FROGRAMt  ELECTRICAL  REA’S- 
Tivnv.  MODELS.  FAO/F.N  GROI  ND  rilY 
SICS 

A  .»  S-«  ^  4-- 

t.  f 

Si.Ti.gie  .Til  .W  i  it-SMiSi  1.1  TSi  Af*5.i 

*1  Slii  ilmli  .«  5.  »  lijil  ft 


017744 

ST.  MAEYS  ElbTE  ICE  DOOMS.  DESIGN 
FOftCE  ESnMATE  A.ND  HELD  MEASUDE- 
MEXTE 

Ffcfbto.  ItE,  Fck  1972. 2«pu  ADA-037  90X 13  rrib. 
32-1140 

ICE  DOOMS.  EtV'Ell  ICE.  ICE  STEENGTH.  ICE 
COV1EE  STEENGm.  ICE  LOADS.  ICE  NA\TGA- 
TfON.  UNITED  STATES  ST.  MAEYS  EtVEJL 

A  art  ad  ew*  acr  bnaw  mA  a  230dt  (Tom  aide  aai'^ani'i 
ipiiR,jp  bmm  ton  mm  drnpacd  i*  n>Mbe  to  ice 
eaHcrntobatoeaeSnASte  Mane.  Tfrubpia  and  Oar  win 
aad  m  ffdare  to  see  l—ao.  aai  i  rtaffrd  nrsb  anatr  aanpnam 
ad  idipR  an  to  St  SdaryR  Oner  TV  («em  (raaa  aararal 
cOrcta  an  to  ire  ea«cr  verc  perdiried  aanp  eiimnp  Amy 
pbyncaE  dan  to  to  area  TV  tores  n  to  Vwn 
n-artoe  rcwdmp  Srme  are  rmer  and  brnm  marafine  •ere 
estcealrd  WVn  to  acr  tomas  »eTe  cntaBrtL  tore  nrn 
HfeRW«aysa<aea>e3efagn$*w9cmdaaAwraMcR.  Tbese 
aynm»  were  apeneed  a3  •Tmcrn  cmfcntTm  waO  a  madest 
pranas  mi  MppOcnracal  daCs  pwV?^  TV  dan 
riVVrd  ^fMAda  •bex  to  tore  (.laftWina  •aa  n  pmd 
apitmaad  •sA  perdamma  and  per*iA  mbm  to  eSret  ad 
we  a«  to  biiiBj  dtoffd  nV’wm^y  tom  pTfAfiicn 
(laiiCiiiniT  faiipgp  abp*  b»d  i  avVsaafe^  tiUiZ  m  to 
are  ra«e;  and  to  Vms  tod*,  and  at  atot  wnca.  to 
rSert  *a*  sr^^iSr  TV  torersm  -d  ga«rl  wade  W 
drScTTEre  •«  wtsa^  pea*  toA  TV  naigai  toda 
an  to  toms  FcmVd  fraee  saurk  MtAiwreteca 

cm  7745 

NUMEEICAL  STUDIES  TO  AID  INTEWEETA- 
TION  OF  AN  AIEBOENE  %XF  EESISTIVITY 
SUEbTV. 
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CR  77.06 

DEFENSIVE  WORKS  OF  SUBARCTIC  SNOW. 
Johnson,  P.R.,  Apr.  1977, 23p .  ADA-OS 1 769, 1 1  refs. 
32*2725 

SNOW  (CONSTRUCTION  MATERIAL),  SNOW 
DENSITY.  FORTIFICATIONS,  MILITARY  OP- 
ERATION. 

Held  tests  at  Fort  Wainwrighi,  Alaska,  earned  out  in  March- 
April  1975  showed  that  the  typical  subarctic  snow  of  intcnor 
Alaska  can  be  used  effectively  to  provide  protection  from 
both  rifle  and  machine  gun  fire.  The  undisturbed  snow 
had  an  average  density  of  0  18  g/cu  cm.  but  simple  processing, 
such  as  shoveling,  increased  the  density  to  around  0  34 
g/cu  cm  Further  processing  increased  the  density  to 
above  040  g/cu  cm.  but  densities  much  above  that  value 
were  difficult  to  obtain  with  simple  hand  equipment.  Tests 
of  the  M16  nfle  and  M60  and  M2HB  machine  guns  showed 
that  bullet  penetration  was  inversely  related  to  density— 
the  higher  the  density  the  lower  the  bullet  penetration.  De* 
sign  values  for  the  three  weapons  were  determined  A 
number  of  types  of  snow  trenches  and  structures  were  designed 
and  tested  They  were  found  to  provide  good  protection, 
in  part  since  bullets  showed  a  strong  tendency  to  ricochet 
from  the  snow  surface  when  striking  it  at  a  low  angle 
Burlap  bags  filled  with  snow  to  revet  structures  worked 
very  well.  Several  types  of  Russian  defensive  works  of 
snow  were  tested  but  proved  unsuitable  in  the  light,  weak 
subarctic  snow  The  times  required  for  troops  to  build 
several  types  of  structures  using  only  shovels  and  scoops 
were  recorded. 

CR  77.07 

MECHANICS  OF  CUTTING  AND  BORING. 
PART  4:  DYNAMICS  AND  ENERGETICS  OF 
PARALLEL  MOTION  TOOLS. 

Mellor,  M  ,  Apr.  1977, 85p.,  ADA*040  760,  Bibliogra¬ 
phy  p.80.82. 

32*1142 

DRILLING,  ROCK  EXCAVATION.  ICE  CUT¬ 
TING,  BOREHOLE  INSTRUMENTS,  PERMA¬ 
FROST,  METALS,  DESIGN. 

The  report  deals  with  the  cutting  of  rock  and  similar  materials 
by  parallel  motion  tools  It  examines  cutting  forces  and 
energy  requirements,  taking  into  consideration  tool  geometry, 
wear,  operating  conditions,  and  material  properties  After 
an  introductory  discussion  of  terminology,  some  general  princi¬ 
ples  are  outlined,  and  relevant  theoretical  ideas  on  metal 
cutting  and  rock  cutting  are  reviewed.  The  next  section, 
which  IS  (he  heart  of  the  report,  reviews  experimental  data 
on  the  magnitudes  and  directions  of  cutting  forces.  There 
IS  a  graphical  compilation  of  data,  including  some  from 
obscure  or  unpublished  sources  The  variables  covered 
include  chipping  depth,  rake  angle,  relief  angle,  side  rake, 
base  angle,  tool  width,  tool  compliance,  tool  speed,  tool 
wear,  tool  interactions,  and  matcnal  properties  The  second 
major  part  of  the  report  treats  the  energetics  of  cutting 
It  begins  with  a  short  discussion  of  relevant  principles,  and 
continues  with  a  compilation  and  review  or  experimental 
data,  covering  the  same  independent  variables  as  the  force 
section  The  report  ends  with  a  concise  summary  of 
general  behavior  for  parallel  motion  tools 

CR  77*08 

REMOTE  SENSING  OF  ACCUMUIATED  FRA¬ 
ZIL  AND  BRASH  ICE  IN  THE  ST.  LAWRENCE 
RIVER* 

Dean,  A.M,  Jr.  Apr  1977,  I9p.,  AOA-039  905,  7 
refs. 

32-1143 

FRAZIL  ICE.  ICE  CONDITIONS,  RIVER  ICE, 
REMOTE  SENSING.  AIRBORNE  RADAR,  AERI¬ 
AL  SURVEYS,  CANADA— SAINT  LAWRENCE 
RIVFR. 

A  bfoadbanded  impulse  radar  system  was  used  for  aerial 
detection  of  accumulated  frazil  and  brash  icc  in  a  9  5-km 
reach  of  the  St  Lawrence  River  near  Ogden  island  The 
remote  sensing  and  data  reduction  system  developed  for 
the  project  provided  data  sufficient  for  production  of  a  contour 
map  having  l-fl  intervals  With  this  contour  map.  the 
accumulation  pattern  of  frazil  and  brash  icc  could  be  analyzed 
Recommendations  arc  given  for  improving  the  performance 
of  the  aerial  profiling  system 

CR  77*09 

LABORATORY  INVESTIGATION  OF  THE  ME* 
CHANICS  AND  HYDRAULICS  OF  RIVER  ICE 
JAMS. 

Tatinclaux,  J  C..  el  a!.  Apr  1977. 45p.,  ADA‘032  471, 
7  refs 

Lee,  C  L ,  Wang,  T.P.,  Nakato,  T.,  Kennedy,  J.F. 
32*1144 

ICE  JAMS.  ICE  MECHANICS.  ICE  COVER 
.STRENGTH,  COMPRESSIVE  PROPERTIES.  ICE 
FLOES,  ICE  CONDITIONS.  EXPERIMENTAL 
DATA 

This  report  presents  experimental  results  on  the  conditions 
of  mitiatum  of  an  ice  jam  by  a  timpic  surface  obstruction, 
on  the  equilibrium  thickness  of  an  icc  jam  formed  by  accumula¬ 
tion  and  submergence  of  icc  floes,  and  on  the  compressive 
strength  of  a  floating,  fragmented  icc  cover  In  the  study 
on  icc  jam  imtiatum,  it  wi-s  found  ihal  Ihc  minimum  conccnlra* 
tion  of  floes  m  the  opening  of  the  obstruction  at  which 
a  jam  occurs  is  nearly  independent  of  the  ratio  of  width 


of  constricted  passage  to  channel  width  and  is  proportional 
to  a  negative  power  of  the  ratio  of  floe  length  to  width 
of  constricted  passage.  The  coefflcirnt  of  proportionality 
and  the  negative  exponent  of  this  power  function  appear 
to  be  dependent  upon  the  ratio  of  floe  length  to  floe  thickness 
and  to  be  strongly  affected  by  the  properties  of  the  matcnal 
of  the  laboratory  floes,  in  particular  by  the  interparticle 
friction  or  cohesive  characteristics.  from  energy  analysis 
of  floe  submergence,  a  relationship  between  the  thickness 
of  a  jam  formed  by  accumulation  and  submergence  of  floes 
and  the  approach  flow  characteristics  was  derived  and  found 
to  fit  the  expenmental  data  satisfactorily  The  relationship 
predicts  that  a  stable  jam  cannot  be  formed  when  the  approach 
flow  velocity  exceeds  a  certain  value  This  phenomenon 
was  observed  expenmentally.  and  the  measured  maximum 
values  of  approach  velocity  were  found  to  be  in  excellent 
agreement  with  the  predicted  values  In  both  studies  on 
jam  initiation  and  development,  it  was  found  that  surface 
tension,  and  therefore  the  wetting  properties  of  the  matcnal 
used  for  small  laboratory  floes,  have  a  significant  efTect 
on  the  submergence  velocity  of  small  floes,  and  should  be 
taken  into  consideration  when  small-scale  laboratory  investiga¬ 
tions  of  ice  jam  phenomena  are  conducted  using  floes  made 
of  artificial  matcnal  Expenments  on  compressive  strength 
of  floating,  fragmented  ice  covers  were  conducted  for  ranges 
of  cover  length  and  cover  thickness,  using  three  different 
floe  shapes  and  sixes.  It  was  found  that  the  compressive 
strength  wu  inversely  proportional  to  compression  velocity 
and  independent  of  cover  length  The  efTect  of  cover 
thickness  and  floe  shape  or  size  remains  unclear  partly  because 
of  the  limited  ranges  of  thickness  and  floe  size  investigated 
and  partly  because  of  the  experimental  scatter  m  the  results 

CR  77*10 

ICE  FORCES  ON  VERTICAL  PILES. 

Ncvcl,  D.E ,  ct  al,  Apr.  1977,  9p.,  ADA-OSl  770,  16 
refs, 

Perham,  R.E,,  Hogue,  G  B 
32*1145 

ICE  PRESSURE,  PILE  STRUCTURES,  ICE 
BREAKING.  ICE  LOADS,  ICE  COVER  THICK¬ 
NESS,  AIR  TEMPERATURE. 

The  amount  of  force  that  an  icc  sheet  can  apply  to  a 
vertical  pile  was  tested  by  lowering  a  hydraulic  ram  device 
into  a  hole  cut  in  an  existing  ice  sheet  The  device 
had  a  large  base  and  shoved  a  relatively  narrow  vertical 
pile  in  a  horizontal  direction  Test  variables  were  pile 
widths— 1  5  m  to  36  7  in.  pile  shapes— flat,  round.  4$  deg 
and  90  deg  wedges:  ice  thickness— 2  6  m  to  8.8  in ,  and 
ram  specd^  07  m./sec  to  18  7$  in  /sec,  but  not  all  shapes 
and  sizes  were  tested  at  all  speeds.  Air  temperature  was 
20F  (-6.7Q  Forces  and  displacements  were  measured 
electronically  The  findings  are  presented  as  a  table  of 
test  results  and  as  bar  graphs  of  the  resultant  tcc  pressures 
versus  the  pile  width-to-ice-ihickness  ratio,  pile  width  and 
shape  combination  and  and  pile  velocity  The  types  of 
failures  in  the  ice  sheet  were  classified  as  crushing,  splitting, 
buckling,  bending,  and  creeping  The  ice  sheet  generally 
withstood  a  high  initial  load  followed  by  several  lovier  peak 
load  levels  The  maximum  ice  pressure  measured  uas 
610  psi  for  a  12.6-m.-diam  round  pile  in  8  4-in-thick  ice 
CR  77*11 

OBSERVATION  AND  ANALYSIS  OF  PROTECT* 
ED  MEMBRANE  ROOFING  SYSTEMS. 

Schaefer,  D.,  ct  al,  Apr  1977,  40p.,  ADA-040  220.  5 
refs. 

Larsen,  EX,  Aamot,  H.W.C. 

32-1146 

ROOFS,  HEAT  LOSS.  THERMAL  INSULATION. 
THERMAL  PROPERTIES.  COLD  WEATHER 
CONSTRUCTION,  CLIMATIC  FACTORS.  TESTS. 
EFFECTIVENESS, 

Two  Derformance  indicators.  elTectivencss  and  thermal  cffiticn- 
cv,  are  defl'ied  nd  used  to  evaluate  the  year-round  perform¬ 
ance  of  three  protected  membrane  roofs  in  Alaska  and  New 
Hampshire  Fffcctivencss  is  a  measure  of  the  dcviaiions 
of  ceiling  temperatures  from  a  yearly  average,  ^slth  large 
deviations  indicating  erratic  performance  m  the  rtKifing-msula- 
tion  system  and  small  departures  indicating  a  thermally  stable 
system  Thermal  efficiency.  Ihc  ratio  of  calculated  heat 
loss  to  measured  heat  loss,  is  affected  b>  climatic  conditions 
such  as  ram.  snow,  solar  radiation  and  wind  Thermal 
efficiency  values  of  100"'^  or  greater  arc  possible  since  the 
calculated  heat  loss  is  based  only  on  the  inside  and  outside 
air  temperature  differences  and  Ihc  thermal  properties  of 
the  roof  components  Results  of  the  year-round  evaluation 
indicate  that  the  three  protected  membrane  roofs  generally 
have  high  values  of  both  eflTcctivcncss  and  thermal  cfTieicncy 

CR  77*12 

ROOF  LOADS  RESULTING  FROM  RAIN-ON- 
SNOW. 

Colbcck,  S  C .  May  1977. 19p .  ADA-040  536, 1 1  refs 
32*1151 

ROOFS,  SNOW  LOADS.  LOADS  (FORCES). 
DRAINAGE,  RAIN,  ANALYSIS  (MATHEMAT¬ 
ICS) 

A  computer  program  to  calculate  the  increased  live  load 
on  a  snow-covered  roof  due  to  rain-on-smm  is  given  For 
the  25->car  rainstorm  falling  on  a  heavy  snuu  load 
a  flat  roof  m  Hanover.  Nc«  Hampshire,  an  additional  98 
kg/sq  m  (20  Ibvsq  ft)  of  liquid  water  is  added  to  the  live 
load  The  additional  load  due  to  ram-on  snow  is  very 
sensitive  to  the  snow  properties  and  eharaetciisttes  «)(  the 
roof  A  wide  range  of  live  loads  is  possible,  depending 
on  the  particular  circumstances 


CR  77*13 

APPLICATIONS  OF  REMOTE  SENSING  IN 
THE  BOSTON  URBAN  STUDIES  PROGRAM, 
PARTS  I  AND  II. 

Merry,  C.J.,  ct  al,  June  1977,  36p.,  ADA*049  285. 
ADA.049  286,  15  refs. 

McKim,  H.L. 

32*2699 

REMOTE  SENSING,  AERIAL  SURVEYS, 
URBAN  PLANNING,  UNITED  STATES—MAS* 
SACHUSETTS— BOSTON. 

The  cost  effectiveness  of  remote  sensing  techniques  waa 
compared  to  that  of  the  conventional  techniques  used  by 
the  U.S.  Army  Engineer  Division,  New  England,  in  the 
Boston  Harbor-Eastern  Massachusetts  MetropoHun  Area 
study  A  total  of  6  level  I,  18  level  II,  and  18  level 
III  land  use  categories  were  mapped  from  NASA  RB*S7/RC- 
8  high  altitude  aircraft  photography  for  six  selected  7.5 
minute  quadrangles  located  m  the  Boston  area  Watershed 
and  political  boundaries  could  not  be  mapped  from  the 
NASA  photography  Impervious  surfaces  and  curb  leogtha 
were  mapped  from  low  altitude  aircraft  photography  obtained 
with  a  ^iss  RMK  15/23  camera  system  (measured  Kale 
1.3500)  for  two  sites  in  the  Boston  South  and  Newton 
quadrangles  The  remote  Kosing  procedures  UKd  m  thU 
study  usually  provided  much  greater  detail  than  conventional 
procedures  The  remote  sensing  procedures  were  not  always 
cost-effective  when  compared  to  the  conventional  procedures, 
but  they  were  always  more  accurate.  Therefore,  remote 
sensing  techniques  should  be  used  and  appropriate  photograph¬ 
ic  resolution  and  scale  factors  taken  into  consideration  when 
mapping  land  use,  curb  density  and  impervious  surfaces  for 
use  in  the  STORM  (storage,  treatment,  overflow,  runoff) 
model 

CR  77-14 

ICE  BREAKUP  ON  THE  CHENA  RIVER  1975 
AND  1976. 

McFaddcn,  T.,  et  al,  June  1977,  44p ,  ADA.043  070, 
Bibliography  p.l7*tk 
Collins,  CM. 

32-1152 

ICE  BREAKUP,  RIVER  ICE.  DAMS.  BRIDGES, 
FLOOD  CONTROL.  ICE  COVER  THICKNESS, 
ICE  VOLUME,  UNITED  STATES-ALASKA— 
CHENA  RIVER. 

The  breakup  of  the  Chena  River  was  observed  and  documented 
during  the  spring  of  1975  and  1976.  This  study  attempted 
to  determine  the  potential  for  damage  to  the  proi^sed  Chena 
River  flood  control  dam  from  ice  and  debris  during  breakup. 
Results  of  this  study  were  compared  to  those  of  a  1974 
companion  study  In  1975,  ice  thicknesKs  were  determined 
to  be  15%  thinner  than  in  1974  and  ice  volume  waa  33% 
smaller  No  major  ice  floes  were  obKrved  m  1975  and 
no  signiflcant  flooding  occurred,  although  the  approKhea 
to  a  bridge  at  the  damsite  were  eroded  by  debris  and  high 
water  immediately  after  breakup  The  1976  breakup  wm 
miluer  than  that  of  1975  Minor  flooding  m  the  lower 
river  was  caused  by  jamming  of  a  few  large  icc  pieces, 
but  no  properly  damage  resulted. 

CR  77*15 

EXPERIMENTAL  SCALING  STUDY  OF  AN  AN¬ 
NULAR  FLOW  ICE-WATER  HEAT  SINK. 
Stubslad,  J  M.,  ct  al,  June  1977,  54p.,  ADA*045  869, 
19  refs. 

Quinn,  W  F 
32*1)53 

ICE  WATER  INTERFACE.  HEAT  TRANSFER, 
UNDERGROUND  FACILITIES,  HEAT  RECOV* 
ERY,  COOLING  SYSTEMS,  MODELS,  COMPUT¬ 
ERIZED  SIMULATION. 

A  laboratory  experimental  study  was  conducted  on  a  Kale 
model  of  an  annular  flow  ice-water  heat  sink  to  be  UMd 
to  store  the  waste  heal  produced  m  a  hardened  defenK 
installation  operating  m  an  isolated  mode  The  study 
examined  1)  scaling  relationships  for  predicting  the  perform¬ 
ance  of  prototype  units  using  dala  from  scale  m^els,  2) 
the  accuracy  of  a  computer  prediction  technique  developed 
during  an  earlier  study.  3)  the  heat  transfer  phenomenon 
at  the  icc-watcr  interface,  and  4)  some  practical  aspects 
related  to  the  operation  of  a  prototype  installation.  The 
scaling  relationships  and  the  computer  program  were  found 
to  be  sufficiently  accurate  for  use  in  developing  a  prototype 
sink  design  During  operation  the  scale  model  sink  provided 
an  almost  constant  low  temperature  source  of  coolant  water 
for  approximately  one-half  its  useful  life  and  thereafter  behaved 
like  an  ordinary  stored  water  reservoir  type  heat  sink.  No 
significant  operational  problems  •vere  discovered. 

CR  77*16 

ICEBREAKER  SIMULATION. 

Ncvcl,  D  E,  July  1977,  9p.  ADA-044  109,  6  refs. 
32*1154 

ICEBREAKERS.  ICE  BREAKING,  ICE  NAVIGA* 
TION.  MATHEMATICAL  MODELS.  SIMULA¬ 
TION. 

A  brief  discussion  is  given  of  the  ways  an  icebreaker  b^’caks 
Kc  Since  the  icebreaking  process  is  so  complex,  the 
solution  of  a  mathematical  model  does  not  appear  to  be 
feasible  As  an  alternative,  it  is  suggested  that  physical 
models  be  used  to  design  icebreakers  The  appropriate 
scaling  laws  for  physical  models  arc  developed  and  their 
praciicai  limitation  discussed 
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CR  77-17 

ICE  ACCUMULATION  ON  OCEAN  STRUC- 
TURES. 

Minsk,  L.D..  Aug.  1977, 42p.,  ADA-044  258,  Bibliog¬ 
raphy  p.17-19. 

32-1155 

ICE  ACCRETION,  ICE  FORMATION,  SHIP  IC¬ 
ING,  ICE  PREVENTION,  ICE  REMOVAL,  SEA 
SPRAY,  AIR  TEMPERATURE,  WATER  TEM¬ 
PERATURE,  WIND  FACTORS,  FREEZING 
POINTS. 

A  litertture  search  was  made  for  mformatton  on  the  accretion 
of  ice  on  ocean  structures  and  on  methods  for  control. 
The  bulk  of  the  reports  were  in  Russian,  with  some  additional 
Japanese,  British,  Amencan,  Canadian,  and  Icelandic  sources. 
Analysis  of  icing  reports  indicated  that  sea  spray  is  the 
most  important  cause  of  ship  icing,  with  lesser  amounus 
due  to  freezing  ram,  snow,  and  fog.  Icing  is  a  (mtential 
danger  whenever  air  temperatures  are  below  the  freezing 
point  of  water  and  the  sea  temperature  is  6C  or  lower 
Theoretical  work  on  the  ice  accretion  process  is  discussed, 
and  a  method  is  suggested,  based  on  Russian  expenments, 
for  calculating  the  sea  spray  accumulation  rate  for  cylindrical 
and  flat  surfaces  as  a  function  of  water  source  temperature, 
air  temperature,  and  wind  speed  Other  factors  that  influ¬ 
ence  icing  seventy  are  ship  size  and  conflguration,  angle 
between  ship  course  and  water  heading,  and  ship  speed 
Icing  in  the  north  temperate  latitudes  generally  occurs  in 
the  rear  of  barometnc  depressions.  Maps  showing  limits 
of  various  degrees  of  icmg  seventy  are  included  Atmospher¬ 
ic  icing  measurements  on  tall  land-based  structures  are  present¬ 
ed,  and  potential  maximum  accumulations  estimated.  Con¬ 
trol  measures  are  discussed,  though  no  completely  effective 
method  IS  available  Mechanical  (impaction)  methods  are 
^e  most  common,  but  expenments  have  been  conducted 
on  heated,  icephobic,  and  deformable  surfaces,  and  with 
freezing  point  depressants  No  device  for  the  unequivocal 
meuurement  of  ice  accumulation  is  available,  though  some 
expenmental  methods  are  suitable  for  controlled  testing;  it 
IS  recommended  that  a  device  be  developed 


CR  77-18 

ICE  ARCHING  AND  THE  DRIFT  OF  PACK  ICE 
THROUGH  RESTRICTED  CHANNELS. 

Sodhi,  D.S..  Aug.  1977,  Up.,  ADA-044  218.  23  reft. 
32-1156 

PACK  ICE.  SEA  ICE.  DRIFT,  CHANNELS  (WA- 
TERWAYS),  ICE  JAMS,  MATHEMATICAL 
MODELS. 

Models  onginally  developed  to  desenbe  the  arching  and 
the  movement  of  granular  matensls  through  hoppers  or  chutes 
•re  applied  to  the  arching  and  dnfl  of  pack  ice  in  straits 
and  gulfs  having  lengths  of  50  to  500  km  Veriflcation 
of  the  usefulness  of  the  models  is  attempted  by  making 
comparisons  with  ice  deformation  patterns  as  observed  via 
satellite  imagery  in  the  Bering  Strait  region  and  in  Amundsen 
Gulf.  The  results  are  encouraging  in  that  there  is  good 
correspondence  between  observed  arching  and  lead  patterns 
and  those  predicted  by  theory  In  addition,  values  deter¬ 
mined  via  the  model  for  the  angle  of  internal  friction  (approx 
30  deg  to  35  deg)  and  the  cohesive  strength  per  unit  thickness 
(approx  2.000N/m)  are  similar  to  values  obtained  by  other 
approaches  It  is  estimated  that  if  the  wind  velocity  parallel 
to  the  Bering  Strait  exceeds  approx  6  m/s,  there  will  be 
ice  flow  through  the  strait 


CR  77-19 

MECHANICS  OF  CUTTING  AND  BORING. 
PART  6:  DYNAMICS  AND  ENERGETICS  OF 
TRANSVERSE  ROTATION  MACHINES. 

Mclior,  M.,  Aug  1977.  36p.  ADA-045  127,  3  refs 
32-1157 

ROCK  DRILLING,  EXCAVATION.  ICE  CUT¬ 
TING,  DRILLS,  PERMAFROST,  DESIGN. 

The  report  deals  with  forces  and  power  levels  in  cutting 
machines  having  a  disc  or  drum  that  rotates  about  an  axis 
perpendicular  to  the  direction  of  advance  The  forces 
on  individual  cutting  tools  are  related  to  position  on  the 
rotor  and  to  characteristics  such  as  tool  layout,  rotor  speed, 
rotor  size,  machine  advance  speed,  and  rotor  torque  Inte¬ 
gration  leads  to  expressions  for  force  components  acting 
on  the  rotor  axis,  taking  into  account  tool  characteristics, 
cutting  depth  of  the  rotor,  and  rotor  torque  These  provide 
estimates  of  tractive  thrust  and  thrust  normal  to  the  primary 
free  surface  For  seir>propcl1ed  machines,  this  leads  to 
considerations  of  traction,  normal  rctsction.  weight  and  balance, 
and  power/weighl  ratios  Specific  energy  consumption 
is  analyzed  and  related  to  machine  characteristics  and  strength 
of  the  material  being  cut.  Power  per  unit  working  area 
IS  discussed,  and  data  for  existing  machines  are  summarized 
Power  requirements  for  ejection  of  cuttings  arc  analyzed, 
and  the  hydrodynamic  resistance  on  underwater  cuttings 
IS  treated  A  number  of  worked  examples  arc  given  to 
illustrate  the  principles  di.scusscd  in  the  report 


CR  77-20 

INVESTIGATION  OP  AN  AIRBORNE  RESIS¬ 
TIVITY  SURVEY  CONDUCTED  AT  VERY  LOW 
FREQUENCY. 

Arconc,  S  A.,  Aug  1977, 48p-,  ADA-044  684,  Bibliog¬ 
raphy  p.44-45. 

32-1158 

AERIAL  SURVEYS.  REMOTE  SENSING.  AIR- 
BORNE  RADAR,  ELECTRICAL  RESISTIVITY. 
GEOLOGIC  STRUCTURES,  VERY  LOW  FRE¬ 
QUENCY,  GEOPHYSICAL  SURVEYS,  SUBSUR¬ 
FACE  INVESTIGATIONS,  UNITED  STATES— 
MAINE— ALLAGASH. 

An  airborne  survey  of  earth  electrical  resistivity,  computed 
from  the  complex  tilt  of  the  electric  field  vector  of  a  VLF 
(17  8  kHz)  radio  surface  wave,  has  been  studied  The 
survey  was  conducted  at  a  t50*m  mean  flight  altitude  The 
bedrock  of  the  survey  area  was  slate  containing  an  igneous 
stock.  Topography  was  found  to  distort  the  resistivity 
contours  through  its  effect  upon  the  vertical  component 
of  the  electnc  field.  At  3()0-m  flight  altitude  most  resistivity 
information  was  retained  due  to  the  detenoration  of  topograph¬ 
ic  influ.nce  The  phase  of  the  till,  which  esnnot  be 
distinguished  from  the  amplitude  by  an  sirbome  antenna 
system,  was  determined  from  a  ground  survey  of  the  surface 
impedance  and  was  found  to  be  an  important  influence 
on  the  airborne  detection  of  high  resistivity  areu  The 
entire  150-m  survey  was  reevaluated  with  topographic  effects 
removed  The  resolution  of  the  igneous  geology  improved 
and  several  of  these  improvements  were  verified  by  the 
ground  measurements 

CR  77-21 

MID-WINTER  INSTALLATION  OF  PROTECT¬ 
ED  MEMBRANE  ROOFS  IN  ALASKA. 

Aamot,  H.W.C,  Aug,  1977, 5p.,  ADA-045  356, 2  refs. 
32-1159 

ROOFS,  THERMAL  INSULATION,  COLD 
WEATHER  CONSTRUCTION,  COST  ANALYSIS. 
UNITED  STATES— ALASKA. 

Cold  weather  limits  the  successful  application  of  built-up 
roofing,  but  often  a  roof  installation  must  be  completed 
late  in  the  fsll  or  in  the  winter  The  loose-laid  protected 
membrane  roof  with  a  synthetic  sheet  membrane  can  be 
installed  m  the  middle  of  the  winter  with  complete  relithihty. 
A  synthetic  membrane  is  traditionally  more  expensive  than 
built-up  roofing  (rising  crude  oil  prices,  however,  have  reversed 
this  condition),  but  it  has  two  special  features  besides  its 
suitability  for  winter  installation  it  can  be  placed  on  a 
damp  deck,  if  necesury,  and,  being  loose-laid,  it  does  not 
split  because  of  deck  movement  This  report  documents 
information  on  the  installation  of  two  roofs  in  Anchorage, 
Alaska,  during  January  and  February  1972,  including  a  discus¬ 
sion  of  the  necessaty  snow  removal  from  the  bare  deck 
and  the  use  of  porubte  shelters  for  preparing  the  lap  joints 
between  sheets  during  very  cold  weather.  The  winter 
installation  caused  no  special  construction  problems  and  the 
advantages  of  the  synthetic  membrane  make  it  an  attractive 
alternative  to  built-up  roofing  The  cost  of  loose-laid  protect¬ 
ed  membrane  roofs  in  Alaska  was,  in  1972,  nearly  S300 
per  square  (S28/sq  m).  including  insulation  Prices  are 
rising  as  tabor  costs  nse  and  as  more  insulation  is  specified. 

CR  77-22 

BASEPLATE  DESIGN  AND  PERFORMANCE: 
MORTAR  STABILITY  REPORT. 

Aitkcn.G W..Aug  l977,28p,ADB-021  703L,4rcfs 
Distribution  limited  to  U.S.  Gov*t  agencies  only. 
32-1237 

MILITARY  EQUIPMENT,  SOIL  STRENGTH, 
STATIC  STABILITY,  FOUNDATIONS. 

The  results  of  fleld  test  programs  conducted  to  evaluate 
the  performance  of  several  prototype  baseplates  on  sand 
and  clay  soils  are  presented  One  test  series  was  accom¬ 
plished  to  develop  a  possible  alternative  baseplate  for  the 
60-mm  Lightweight  Company  Mortar  System  (LWCMS). 
Three  prototype  baseplates  were  used  in  this  series  which 
resulted  in  design  recommendations  for  a  very  lightweight, 
three-spade  baseplate  for  use  wiih  the  LWCMS  Another 
part  of  the  program  consisted  of  design  and  testing  of  a 
prototype  baseplate  for  use  with  an  improved  Sl-mm  mortar 
system.  Design  goals,  which  were  verified  in  the  lest 
program,  were  to  provide  a  displacement  reduction  of  up 
to  507e  and  substantial  reductions  m  till  relative  to  the 
present  M3  baseplate  Results  obtained  using  a  baseplate 
test  fixture  having  spades  of  variable  depth  and  configuration 
indicated  that  spade  depth  was  very  important  on  sand 
but  of  minor  influence  on  clay  llie  influence  of  spade 
depth  on  displacement  and  tilt  in  both  three-  and  four- 
spade  configurations  is  covered  in  detail  Some  data  on 
the  influence  of  socket  height  and  perforation  pattern  on 
performance  arc  also  included 

CR  77-23 

COLLABORATION  OF  ARCHITECT  AND 
BEHAVIORAL  SCIENTIST  IN  RESEARCH. 
Ledbetter.  CB,  Aug.  1977,  8p..  ADA.045  418.  33 
refs. 

32-1160 

COLD  WEATHER  CONSTRUCTION,  BUILD¬ 
INGS.  ENVIRONMENTS.  PROFESSIONAL  PER¬ 
SONNEL,  RESEARCH  PROJECTS.  HOUSES 

Thi^  report  discusser  the  relationship  between  an  architect 
and  a  t^havioral  scientist  Some  of  the  discuvsion  applies 


to  this  cooperative  work  for  design  of  buildings  The 
bulk,  however,  relates  to  the  cooperation  of  architect  and 
behavioral  scientist  while  conducting  research.  Examples 
from  collaborative  research  at  Alaskan  military  installations 
are  cited  which  demonstrate  the  roles  and  contributions 
of  the  two  disciplines. 

CR  77-24 

EVALUATION  OF  EXISTING  SYSTEMS  FOR 
LAND  TREATMENT  OF  WASTEWATER  AT 
MANTECA,  CALIFORNIA,  AND  QUINCY, 
WASHINGTON. 

Iskandar.  I.K.,  et  al,  Sep.  1977, 34p ,  ADA-045  357, 28 
refs. 

Murrmann,  R.P.,  Leggett,  D.C. 

32-1161 

WASTE  DISPOSAL.  GROUND  WATER.  SOIL 
CHEMISTRY,  LAND  DEVELOPMENT,  WATER 
TREATMENT,  ENVIRONMENTAL  IMPACT. 

Wastewater  disposal  sites  at  Manteca,  California,  and  Quincy, 
Washington,  were  evaluated  for  their  current  performance 
and  for  the  long-term  impact  of  wastewater  application 
These  sites  have  been  operated  as  slow-inflltration,  land- 
disposal  systems  for  up  to  20  years.  Current  performance 
was  evaluated  in  terms  of  water  quality,  while  soil  chemical 
parameters  were  measured  to  determine  the  effects  of  pro¬ 
longed  wastewater  application  at  the  sites  No  significant 
effects  on  the  performance  were  found  to  be  due  to  differences 
m  pretreatment  A  difference  between  the  performances 
of  the  two  sites  was  attributed  mainly  to  management  practices, 
site  history  and  climatic  differences.  While  leaching  of 
nitrate  was  observed  at  both  sites,  the  impact  on  groundwater 
quality  generally  was  found  to  be  within  the  accepted  limits 
Oess  than  10  mg/I  of  N03-N)  Leaching  of  phosphorus 
to  a  depth  of  150  cm  was  found  at  both  sites  but  was 
higher  at  Manteca  This  was  thought  to  be  due  to  p.obtems 
associated  with  crop  menagement,  land  use.  and  mode  and 
schedule  of  wastewater  application.  Total  and  extractable 
phosphorus  increased  in  the  surface  soil  layers  with  time 
However,  soil  nitrogen  appeared  to  decrease,  probably  because 
of  mineralization.  Soil  organic  matter  and  cation  exchange 
capacity  increased.  Some  increase  in  cxchangesblc  Na 
was  noted,  but  not  enough  to  produce  alkaline  or  saline 
conditions  A  drop  in  soil  pH  at  Quincy  after  prolonged 
application  is  thought  to  have  been  due  to  removal  of  carbonates 
by  leaching  and  by  H+  from  nitrification  If  these  disposal 
areas  were  mansged  as  treatment  sites,  leachate  quality  should 
meet  proposed  Environmental  Protection  Agency  guidelines 
for  dnnking  waters 

CR  77-25 

DETECTION  OF  MOISTURE  IN  CONSTRUC¬ 
TION  MATERIALS. 

Morey,  R.M.,  ct  al,  Sep.  1977,  9p.,  ADA-045  353,  4 
refs. 

Kovacs,  A. 

32-1164 

CONCRETE  CURING,  CONSTRUCTION 
MATERIALS,  MOISTURE,  ROOFS,  AIRBORNE 
RADAR,  REMOTE  SENSING,  DETECTION, 
CONCRETE  DURABILITY,  RADAR  ECHOES. 

Results  of  a  study  to  determine  the  feasibility  of  using 
an  impulse  radar  to  delect  moisture  variations  in  the  built- 
up  roof  at  CRREL  and  to  monitor  the  curing  of  concrete 
are  presented  The  results  indicate  that  impulse  radar 
can  ^  used  to  detect  wide  variations  in  roof  moisture  associated 
with  built-up  roof  surface  detenoration  and  (hat  this  technique 
has  the  potential  of  providing  a  nondestructive  test  method 
for  measuring  the  strength  of  concrete  during  curing 

CR  77-26 

INTERMITTENT  ICE  FORCES  ACTING  ON  IN¬ 
CLINED  WEDGES. 

Trydc,  P..  Oci.  1977,  26p.,  ADA-046  590.  15  refs. 
32-1165 

ICE  LOADS,  LOADS  (FORCES),  ICE  PRESSURE. 
WEDGES,  ANALYSIS  (MATHEMATICS).  THEO¬ 
RIES. 

A  theory  for  ice  forces  acting  on  inclined  wedges  has  been 
developed,  thus  making  it  possible  to  predict  (he  magnitude 
of  the  intermittent  tcc  forces  from  knowledge  of  the  physical 
parameters  of  the  system.  The  theory  has  been  verified 
by  model  tests  with  artificial  and  natural  icc 

CR  77-27 

OBSERVATIONS  OF  THE  ULTRAVIOLET 
SPECTRAL  REFLECTANCE  OF  SNOW. 

O’Brtcn,  H.W.,  Oct.  1077.  19p,  ADA-046  349,  11 
refs. 

32-1166 

SNOW  OPTICS.  REFLECTIVITY,  SPECTROPHO¬ 
TOMETERS,  ULTRAVIOLET  RADIATION 

The  spectral  reflectance  of  natural  sno>v  in  (he  range  of 
0  20-  to  about  0  40-micron  wavelengths  was  studied  in  the 
laboratory  using  both  continuous  spectral  scanning  and  fixed 
bandpass  measurements  White  barium  sulfate  pfes.scd  pow¬ 
der  was  used  as  a  standard  for  comparison  The  reflectance 
of  fresh  snow  was  found  to  be  vcr>  high  (usually  nearly 
100'*r)  and  only  weakly  wavelength  dependent  from  0  24 
micron  to  the  visible  range  In  the  0  20-  to  0  24-micfon 
portion  of  the  spectrum,  the  reflectance  was  found  to  be 
quite  erratic  Possible  reasons  for  the  irregularities  in 
reflectance  measurements  arc  discussed 
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CR  77-28 

FREEZE-THAW  TESTS  OF  LIQUID  DEICING 
CHEMICALS  ON  SELECTED  PAVEMENT 
MATERIALS. 

Minik,  L.D.,  Nov.  1977,  16p.,  ADA-051  771,  7  refs. 
32-2726 

FREEZE  THAW  TESTS.  CHEMICAL  ICE  PRE¬ 
VENTION.  CONCRETE  DURABILITY,  BITUMI¬ 
NOUS  CONCRETES. 

Tests  were  conducted  to  assess  the  extent  of  surface  tegrada- 
tion  resulting  from  the  application  of  non-chlonde  deicmg 
chemicals  on  three  types  of  airfield  pavements  The  chemi¬ 
cals  tested  were  proprietary  mixtures  of  urea,  formamide, 
and  ethylene  glycol,  sodium  chloride,  distilled  water,  and 
dry  specimens  were  used  as  controls  and  for  comparison 
Pavements  included  new  and  old  specimens  of  open-graded 
asohaltic  concrete  and  old  specimens  of  densc-graded  asphaltic 
concrete.  Portland  cement  concrete  specimens  used  were 
new  and  old,  with  and  without  air-entrainment.  New 
and  old  tar  rubber  concrete  specimens  were  also  tested 
Samples  were  subjected  to  up  to  60  freeze-thaw  cycles  with 
deicing  chemicals  flooding  their  upper  surface  Each  speci¬ 
men  was  rated  on  a  scale  of  0-5  after  every  five  freeze- 
thaw  cycles.  All  PCC  specimens  showed  some  surface 
degradation,  whereas  the  dense-  and  open-graded  asphaltic 
concretes  were  largely  unaffected. 

CR  77-29 

INTERNAL  STRUCTURE  OP  F.^ST  ICE  NEAR 
NARWAHL  ISLAND,  BEAUFORT  SEA,  ALAS¬ 
KA. 

Gow,  A.J.,ctal,  Oct.  1977, 8p.,  ADA-047  785, 13  refs. 
Weeks,  W.F. 

32-2727 

FAST  ICE.  ICE  STRUCTURE. 

Results  of  measurements  of  salinity,  grain  size,  substructure 
dimensions  and  crystal  fabrics  of  the  undeformed  2.1S‘m* 
thick  annua)  sea  ice  sheet  near  Narwhal  Island.  Alaska, 
are  presented.  A  notable  observation  was  the  formation 
of  a  dominant  c-axis  horizontal  structure  in  all  ice  below 
14  cm,  including  transformation  to  a  pronounced  east-west 
alignment  of  the  c-axes  by  a  depth  of  66  cm  This 
study  confirms  earlier  reports  of  the  occurrence  of  very 
strong  horizontal  c-axis  alignments  in  arctic  fast  ice 

CR  77-30 

COMPUTER  MODEL  OF  MUNICIPAL  SNOW 
REMOVAL. 

Tucker,  W.B.,  Nov  1977, 7p.,  ADA-047  360,  10  refs. 
32-1630 

SNOW  REMOVAL.  URBAN  PLANNING,  COM¬ 
PUTERIZED  SIMULATION. 

A  general  computer  model  to  simulate  municipal  snow  removal 
has  been  developed  Programs  which  aid  m  the  routing 
of  snowplows  are  a  part  of  this  package  Once  vehicle 
routes  are  created,  the  simulation  program  can  be  used  to 
assess  situations  varying  both  equipment  and  meteorological 
parameters  Time  for  each  plow  to  complete  its  route 
is  calculated.  Considerations  arc  made  for  (he  abo>  e  variable 
parameters  plus  plowing  windrow,  route  starting  depth,  overlap¬ 
ping  truck  routes  and  intersection  delay  time  The  erfects 
of  storm  length,  snowfall  rate  and  starting  depth  on  total 
plowing  time  are  examined  in  a  test  case 

CR  77-31 

ROOF  MOISTURE  SURVEY:  TEN  STATE  OF 
NEW  HAMPSHIRE  BU!T  DINGS. 

Tobiasson,  W.,  ci  al,  Dec  1977,  29p.,  ADA-048  986, 
5  refs. 

Korhonen,  C,  Dudley,  T. 

32-2695 

ROOFS,  WATER  CONTENT.  INFRARED  PHO¬ 
TOGRAPHY. 

Ten  roofs  in  Concord.  New  Hampshre,  were  surveyed  for 
wet  insulation  using  a  hand-held  infrared  camera  Suspected 
wet  areas  were  marked  on  the  roof  with  spray  paint  and 
roof  samples  were  obtained  to  verify  wet  and  dry  conditions 
Recommendations  for  maintenance  and  repair  were  made 
based  on  infrared  finding.^,  water  contents,  and  visual  examina¬ 
tions  An  incremental  economic  study  is  presented  to 
serve  as  a  guide  in  determining  the  most  cost-effcctive  ap¬ 
proach 

CR  77-32 

HEAT  TRANSFER  OVER  A  VERTICAL  MELT- 
ING  PLATE. 

Yen,  Y.-C,  ct  al.  Dee.  1977,  12p .  ADA.049  437,  1 1 
reis. 

Hart,  M.M. 

32-2696 

HEAT  TRANSFER.  CONVECTION.  ICE  MELT¬ 
ING.  WATER  FLOW.  EXPERIMENTAL  DATA 

An  ..xpcrimental  study  of  foi  ed  convcciivc  heat  transfer 
over  a  vertical  mclung  plate  has  been  conducted  This 
study  covers  water  velocities  ranging  from  1  7  u»  9  8  mm-s 
and  bulk  water  temperatures  from  111  to  7S0C.  Ihc 
experimental  results  arc  correlated  in  terms  of  Niiwcll.  Prandtl 
and  Reynolds  numbers  with  a  moderate  correlation  cocnicicnt 
of  0  843.  The  results  arc  expected  to  be  useful  in  predicting 
the  heat  transfer  characteristics  of  a  much  larger  proti>t>pc 
ice-water  heat  sink. 


CR  78-01 

AXIAL  DOUBLE  POINT-LOAD  TESTS  ON 
SNOW  AND  ICE. 

Kovacs,  A.,  Mar  1978,  lip.,  ADA-0S3  321,  11  refs. 
32-3535 

ICE  MECHANICS.  SNOW  MECHANICS.  COM¬ 
PRESSIVE  STRENGTH,  INDEXES  (RATIOS), 
STRAIN  TESTS,  ANTARCTICA— MCMURDO 
SOUND. 

The  results  of  axial  double  point-load  tests  on  disk  samples 
of  snow  and  ice  obtained  from  the  area  of  McMurdo  Sound. 
Antarctica,  are  presented.  They  show  the  effects  of  tempera¬ 
ture,  sample  length,  load  point  diameter  and  specific  gravity 
on  failure  load.  It  was  determined  that  13  samples  should 
be  tested  to  obtain  a  representative  mean  strength  index 
The  results  show  that  the  axial  double  point-load  test  has 
good  possibilities  as  a  rapid  field  test  for  determining  the 
unconfined  compressive  strength  of  snow  and  ice  but  that 
further  evaluation  of  the  variables  affecting  test  results  must 
be  made.  (Auth  ) 


CR  78-02 

SOME  ELEMENTS  OF  ICEBERG  TECHNOLO¬ 
GY. 

Weeks,  W.F.,  et  al.  Mar  1978, 31p.,  ADA-053  431. 52 
refs 

Melior,  M. 

32-3536 

ICEBERG  TOWING,  ICE  (WATER  STORAGE), 
ENGINEERING. 

Many  of  (he  technical  questions  relating  to  iceberg  transport 
are  given  brief,  but  quantitative,  consideration.  These  in¬ 
clude  iceberg  genesis  and  properties,  the  mechanical  stability 
of  icebergs  at  sea,  towing  forces  and  tug  charictenstics, 
drag  coefllcients,  ablation  rates,  and  handling  and  processing 
(he  iceberg  at  both  the  pick-up  site  and  at  the  final  destination. 
In  particular,  the  paper  attempts  to  make  technical  information 
on  gtacioiogical  and  ice  engineering  aspects  of  the  problem 
more  readily  available  to  the  interested  planner  or  engineer 
SpeciHc  conclusions  include.  1)  No  unprotected  iceberg,  no 
matter  how  long  or  wide,  would  be  likely  to  survive  the 
ablation  caused  by  a  long  trip  to  low  latitudes  2)  Icebergs 
that  have  a  horizontal  dimension  exceeding  2  km  may  well 
be  prone  to  breakup  by  long  wavelength  swells  3)  To 
avoid  the  dangers  associated  with  an  iceberg  capsizing,  the 
width  of  a  20^m-thtck  iceberg  should  always  be  more  than 
300  m  4)  For  towing  efliciency  the  leiigth/width  ratio 
of  a  towed  ice^rg  should  be  appreciably  greater  than  unity 
5)  For  a  pilot  project,  the  selected  iceberg  would  have 
to  be  quite  small,  if  for  no  other  reason  than  the  practical 
availability  of  tug  power  (Auth.) 


CR  78-03 

BEARING  CAPACITY  OF  RIVER  ICE  FOR 
VEHICLES. 

Ncvcl.  D  E.,  Apr.  1978,  22p..  ADA-055  244,  7  refs. 
33-2527 

RIVER  ICE.  ICE  STRENGTH.  VEHICLES. 
FLOATING  ICE 

The  mathematical  theory  for  the  bearing  capacity  of  river 
ICC  for  vehicles  is  presented  The  floating  icc  sheet  is 
assumed  to  have  simple  supports  at  the  shore  line.  Solutions 
arc  presented  for  loads  uniformly  distributed  over  circular 
and  rectangular  areas.  Numerical  evalurtions  arc  made 
for  a  number  of  \chiclcs  and  the  results  prexented  m  graphical 
form 


CR  78-04 

COMPARISON  BETWEEN  DERIVED  INTER¬ 
NAL  DIELECTRIC  PROPERTIES  AND  RADIO¬ 
ECHO  SOUNDING  RECORDS  OF  THE  ICE 
SHEET  AT  CAPE  FOLGER,  ANTARCTICA. 
Kclihcr.T.r.cial,  Apr  1978, 12p..  ADA-055 245. 17 
refs 

Ackley,  S.F. 

32-4366 

ICE  SHEETS.  ICE  ELECTRICAL  PROPERTIES. 
ICE  PHYSICS.  RADIO  ECHO  SOUNDINGS.  DIE- 
LECTRIC  PROPERTIES,  ICE  COVER  THICK- 
NESS.  ICE  DENSITY.  ANTARCTICA— FOLGER. 
CAPE 

Measured  ph>xical  properties  of  core  to  bedrock  taken  at 
Cape  Folgcr.  East  Antarctica,  arc  used  to  compute  a  profile 
of  dielectric  properties  and  from  this,  a  depth-reflection  coeffi¬ 
cient  profile  for  comparison  with  the  observed  r.sdio-ccho 
reflections  The  measurements  available  on  physical  proper¬ 
ties  arc  density  variations,  bubble  st/c  and  shape  changes, 
and  cry.tal  fabric  variations  The  dose  correspondence 
between  the  depths  of  the  bubble  sh.ipc  changes  (whicn 
arc  definitely  dcformational  features),  and  Ihc  depths  of 
the  density  variations,  and  between  bi>th  of  these  and  the 
radio  echo  layers  indicates  (hat  dcformational  events  m  the 
icc  '.icet  s  history  .arc  represented  by  the  variations  in  the 
phv  .tell  property  and  associated  radio-echo  records  ( Auth 
mod ) 


CR  78-05 

VISCOELASTIC  DEFLECTION  OF  AN  INFI¬ 
NITE  FLOATING  ICE  PLATE  SUBJECTED  TO  A 
CTRCULAR  LOAD. 

Takagi,  S.,  Apr.  1978,  32p.,  ADA-054  896,  19  refs. 
32-4367 

FLOATING  ICE,  PLATES,  VISCOELASTICITY, 
LOADS  (FORCES),  ANALYSIS  (MATHEMAT¬ 
ICS). 

The  viscoelastic  deflection  of  an  infinite  floating  ice  plate 
subjected  to  a  circular  load  is  solved,  assuming  the  Maxwell- 
Voigt  type  four-clement  model  An  effective  method  is 
developed  for  numerical  integration  of  the  solutio  i  integrals, 
of  which  each  integrand  contains  a  product  of  Bessel  funct  jns 
extending  to  infinity  The  theoretical  curve  is  fitted  to 
the  field  data,  but  the  matenal  constants  thus  found  varied 
with  time  and  location. 

CR  78-06 

SEGREGATION  FREEZING  AS  THE  CAUSE  OP 
SUenON  FORCE  FOR  ICE  LENS  FORMA¬ 
TION. 

Takagi,  S.,  Apr.  1978,  13p.,  ADA-055  780,  38  refs. 
For  another  version  sec  32-3470. 

32-4368 

ICE  LENSES,  ICE  FORMATION,  SOIL  FREEZ¬ 
ING,  GROUND  ICE,  FROST  HEAVE,  SOIL  ME¬ 
CHANICS,  MATHEMATICAL  MODELS,  FROZ¬ 
EN  GROUND  THERMODYNAMICS. 

CR  78*07 

IN-PLANE  DEFORMATION  OF  NON-COAXIAL 
PLASTIC  SOIL. 

Takagi,  S.,  Apr.  i978,  28p.,  ADA-054  217,  28  refs. 
32-3962 

THEORIES,  SOIL  CREEP,  PLASTIC  DEFORMA¬ 
TION,  BOUNDARY  VALUE  PROBLEMS 

Tlie  theory  of  non-coaxial  in-ptine  plastic  deformation  of 
soils  that  obey  the  Coulomb  yield  cntei  on  is  presented 
The  constiiulivr  equations  arc  derived  by  use  of  the  geometry 
of  the  Mohr  circle  and  the  theory  of  characteristic  lines 
It  IS  found  that,  for  solving  a  boundary  value  problem, 
the  non-coaxial  angle  must  be  given  such  values  that  enable 
us  to  accommodate  (he  presupposed  type  of  flow  tn  the 
given  domain  satisfying  the  given  boundary  conditions  The 
non-coaxtal  angle  is  contained  in  the  constitutive  equations 
as  a  parameter  Therefore,  the  plastic  material  obeying 
the  Coulomb  yield  criterion  is  a  singular  material  whose 
constitutive  equations  are  not  constant  with  material  but 
are  variable  with  flow  conditions 

(2R  78-0$ 

INTERACTION  OF  A  SURFACE  WAVE  WITH  A 
DIELECTRIC  SLAB  DISCONTINUITY. 

Afconc,  S.A.,ctal.Apr.  1978,  lOp.,  ADA-055  956, 15 
refs. 

Delaney,  A.J 
32-4369 

ICE  ELECTRICAL  PROPERTIES.  DIELECTRIC 
PROPERTIES,  WAVE  PROPAGATION,  ELEC¬ 
TRIC  FIELDS,  MICROWAVES.  AlRCRAFf  IC¬ 
ING,  HELICOPTERS.  ICE  REMOVAL. 

The  interaction  of  a  S  1-CKz  transverse  electric  surface  wave 
with  a  dielectric  slab  is  expenmentaliy  investigated  'fhe 
wave  IS  initially  supported  by  a  dielectric  substrate  resting 
upon  a  metallic  ground-plane  A  slab,  made  of  the  same 
dielectric  matenal  as  the  sub:»iraic  and  variable  i.  height. 
IS  then  placed  upon  the  waveguide  The  results  for  a 
small  slab  sitting  on  the  substrate  showed  that  the  discnniinmty 
was  a  very  incrficient  launcher  of  reflected  surface  waves 
Investigations  of  these  refleciiuns  with  a  trough  waveguide 
showed  that,  for  values  of  slab  height  comparable  lo  the 
exponential  decay  height  of  the  surface  wave,  the  cflcctions 
remain  very  small  However,  as  the  slab  height  is  increased 
beyond  the  decay  height,  the  reflected  amplitude  approaches 
the  theoretical  value  for  a  plane  wave  reflected  from  the 
interface  between  air  and  the  same  dielctiric.  The  results 
arc  applicable  to  surface  wave  methods  of  microwave  dcictng 
of  Wings  and  helicopter  rotors 

CR  78-09 

FLEXURAL  STRENGTH  OF  ICE  ON  TEMPER- 
ATE  LAKES—COMPARATIVE  TESTS  OF 
LARGE  CANTILEVER  AND  SIMPLY  SUPPORT¬ 
ED  BEAMS. 

Gow,  AJ.  Cl  al.  Apr  1978.  Up.  ADA-054  218.  9 
refs 

Ueda.  H.T.  Ricard.  J  A 
32-3963 

LAKE  ICE.  FLEXURAL  STRENGTH.  STRESS 
CONCENTRATION.  SUPPORTS 

Large,  simply  supported  beams  tif  temperate  l•lKc•  icc  were 
found,  generally,  to  yield  significantly  higher  tlcsiir.il  strengths 
than  the  same  beams  tested  in  the  cantilever  iiuhIc  I>ala 
support  ihc  view  that  a  significant  stress  conccntr.ition  may 
csist  at  the  fixed  corners  of  (he  cantilever  beams  Masinuim 
effects  are  cspcnciiccd  with  hc.iirs  uf  cold,  brittle  n  c  subsi.m- 
lially  free  of  structural  iinpcrfcclions.  for  this  kiiul  nf  icr 
the  strength  difference  fador  here  .iilributcil  t**  'he  cflcd 
of  stress  concentrations,  may  cscccd  2  n.  that  is  simply 
supported  beams  test  .1  factor  of  2  or  tuoic  siionccr  th.in 
the  same  bc.ims  tested  m  the  c.tnlilrvcr  miKk  In  icc 
that  has  undergone  extensive  therm  1!  dcgndatmn  the  stress 
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concentration  effect  may  he  eliminated  entirely  Simply 
supported  beams  generally  yield  higher  strengths  when  the 
top  surfaces  are  placed  in  tension  11ns  behavior  is  sttnbuted 
to  differences  in  ice  type;  the  fine-grained,  crack-free  top 
layer  of  snow-ice,  which  constituted  up  to  50%  of  the  ice 
cover  in  the  current  senes  of  tests,  usually  reacted  more 
strongly  in  tension  than  the  coarse-grained  crack-prone  bottom 
lake  ice. 

CR  78-10 

COMPRESSION  OF  WET  SNOW. 
Colbeck,S.C,etal.Apr.  1978. 17p..ADA.055  246, 34 
refs. 

Shaw,  K.A.,  Lemieux,  G. 

32-4370 

WET  SNOW,  SNOW  COMPRESSION.  SNOW 
WATER  CONTENT,  VISCOSITY.  SALINITY, 
SNOW  MELTING,  STRESSES,  IONS. 

The  compressibility  of  wet  snow  is  described  m  terms  of 
pressure  melting  and  nonlinear  viscous  deformation  at  grain 
contacts  The  results  of  expenments  with  different  salinities 
and  liquid  water  contents  are  compared  with  computed  densi¬ 
ties.  The  decreasing  compressibility  of  wet  snow  u>ith 
increasing  salinity  and  decreasing  liquid  content  is  quantified 
and  explained.  Simultaneous  particle  growth  and  the  doubly 
charged  layer  at  phase  boundaries  are  included  in  the  model 
The  results  snow  that  the  density  of  wet  snow  increases 
approximately  as  a  power  of  time  but  is  highly  dependent 
on  the  stress,  initial  particle  size,  liquid  water  content,  and 
ionic  impurity  content  of  the  srow 

CR  78-11 

MECHANICS  OF  CUTTING  AND  BORING. 
PART  8:  DYNAMICS  AND  ENERGETICS  OF 
CONTINUOUS  BELT  MACHINES. 

Mcllor,  M.,  Apr.  1978,  24p.,  ADA-OSS  247. 

32-4371 

ROCK  EXCAVATION,  BOREHOLE  INSTRU¬ 
MENTS,  ROCK  DRILLING,  EXCAVATION,  ICE 
CUTTING,  MACHINERY.  PERMAFROST,  DE¬ 
SIGN. 

Hie  report  deals  with  forces  and  power  requirements  for 
cutting  machines  of  the  belt  type,  as  exemplified  by  large 
chain  saws  and  ladder  trenchers  The  forces  of  single 
cutting  tools  are  considered,  and  related  to  the  overall  forces 
on  a  cutter  bar  Forces  are  related  to  poHer,  and  sources 
of  loss  are  identified  Tractive  thrust  and  normal  reaction 
are  analyzed  and  used  to  assess  the  traction,  weight  and 
balance  factors  for  self-propelled  machines  Specific  energy 
consumption  and  performance  index  are  treated,  and  concepts 
of  power  density  and  apparent  belt  pressure  arc  introduced 
Requirements  for  acceleration  of  cuttings  are  assessed,  and 
the  rep-trt  concludes  with  a  set  of  worked  examples 

CR  78*12 

REPETinVE  LOADING  TESTS  ON  MEM¬ 
BRANE-ENVELOPED  ROAD  SECTIONS  DUR¬ 
ING  FREEZE-THAW  CYCLES. 

Smith,  N ,  el  al.  May  1978.  16p.,  ADA-056  744,  15 
refs. 

Eaton,  R  A.,  Stubstad,  J.M. 

32- 4407 

LOADS  (FORCES).  ROADS.  FREEZE  THAW  CY¬ 
CLES.  LOW  TEMPERATURE  TESTS.  SUB¬ 
GRADE  PREPARATION.  WATERPROOFING. 
SOIL  WATER  MIGRATION. 

Road  test  sections  of  membrane-enveloped  silt  and  clay  soils 
overlain  with  asphalt  cement  concrete  were  subjected  to 
repetitive  dynamic  platc-bcanng  loadings  tn  determine  their 
strength  sanations  during  freeze-thavs  cycles  The  recovera¬ 
ble  surface  deformations  tn  (he  load  deflection  bowl  were 
continuously  .neasured  during  the  loading  cycles  and  anal)  zed, 
using  the  Chevron  layered  elastic  computer  program  to  obtain 
the  m  situ  resilient  deformation  modulus  of  the  various 
section  layers  at  different  stages  of  (he  frecze-thaw  cycles 
The  resilient  stiffness  of  the  pavement  system  (the  total 
load  per  unit  of  resilient  load  plate  deflection)  was  also 
calculated  for  the  various  frccze-thaw  conditions  The 
modulus  values  of  the  asphalt  cement  concrete  varied  inversely 
With  its  temperature  by  an  order  of  magnitude  (90.000  psi 
to  1,300.000  psi)  He  resilient  stiffness  of  the  pavement 
system  varied  in  the  same  manner  by  nearly  a  factor  of 
eight  (228  4  kips/m  to  1740  2  kips/in )  Despite  the 
wide  strength  variations  of  the  sections  during  frcczc-thaw 
cycles,  membrane-enveloped  'Ine-gratncd  soils  can  be  utiMzed 
instead  of  granular  materials  as  base  and  subbasc  layers 
m  flexible  pavements  in  cold  regions  where  moisture  r.iigralion 
IS  a  major  concern  Moisture  migration  did  not  occur 
at  saturation  levels  up  to  75''r,  thus  there  was  no  strength 
toss  during  thawing 

CR  78-13 

PREFERRED  CRYSTAL  ORIENTATIONS  IN 
THE  FAST  ICE  ALONG  THE  MARGINS  OF  THE 
ARCTIC  OCEAN. 

Weeks.  W  F .  el  al.  June  1978. 24p..  ADA-059  024. 77 
refs. 

Gow,  A.J. 

33- 1520 

SEA  ICE,  FAST  ICE.  ICE  CRYSTAL  STRUCPURE. 
OCEAN  CURRENTS 

Field  observations  of  ihc  growth  fabrics  of  the  fast  and 
near-fast  icc  along  the  coasts  of  ihc  llCdufort  and  (  htikihi 
Seas  show  that  at  depths  of  more  than  hO  cm  below  the 
upper  ICC  surface,  the  sea  icc  trysta's  show  striking  alignments 


within  the  horizontal  plane.  In  general,  the  c-axes  of 
the  crystals  were  aligned  roughly  E-W  parallel  to  the  coast 
In  the  vicinity  of  islands  the  alignment  roughly  paralleled 
the  outlines  of  the  islands,  and  in  narrow  passes  between 
islands  the  alignment  paralleled  the  channel  Our  observa¬ 
tions.  as  well  as  similar  observations  made  in  the  Kara 
Sea  by  Cherepanov,  can  be  explained  if  it  is  assumed  that 
the  c-axes  of  the  crystals  are  aligned  parallel  to  the  “long, 
term"  current  direction  at  the  sea  ice/sea  water  interface. 
He  alignments  are  believed  to  be  the  result  of  geometric 
selectio’'  among  the  growing  crystals,  with  (he  most  favored 
orientation  being  that  tn  which  the  current  flows  normal 
to  the  plates  of  icc  that  make  up  the  dendritic  ice/water 
interface  characterislic  of  sea  icc. 

CR  78-14 

BUCKLING  PRESSURE  OF  AN  ELASTIC 
PLATE  FLOATING  ON  WATER  AND  STRESSED 
UNIFORMLY  ALONGTHE  PERIPHERY  OF  AN 
INTERNAL  HOLE. 

Takagi,  S.,  June  1978,  49p.,  ADA-0S6  585,  10  refs. 

32- 4408 

FLOATING  ICE,  ICE  STRENGTH,  BOUNDARY 
VALUE  PROBLEMS.  ANALYSIS  (MATHEMAT- 
ICS). 

He  analytical  solution  and  the  numencal  study  of  the  eigenval¬ 
ue  problem  for  determining  the  buckling  pressure  of  an 
infinite  elastic  plate  floating  on  water  and  stressed  uniformly 
along  the  periphery  of  an  internal  hole  is  presented.  He 
boundary  conditions  considered  arc  the  clamped-,  simple- 
,  and  free-edge  condtitions  Small  buckling  pressure  occurs 
only  for  the  free-edge  condition  He  shape  of  the  deflection 
for  the  free-edge  condition  suggests  that  buckling  is  an  impor¬ 
tant  mechanism  of  failure 

CR  78-15 

ON  THE  DETERMINATION  OF  HORIZONTAL 
FORCES  A  FLOATING  ICE  PLATE  EXERTS  ON 

A  <5TIllIfTIlPP 

Kerr,  A.D.,  Aug.  1978.  9p..  ADA-060  444,  26  refs. 
For  this  report  from  a  different  source  see  32-445). 

33- 152! 

FLOATING  ICE.  ICE  PRESSURE,  LOADS 
(FORCES),  OFFSHORE  STRUCTURES,  ICE 
STRENGTH 

His  report  first  discusses  the  general  approach  for  calculating 
horizontal  forces  an  ice  cover  exerts  on  a  structure  ice 
force  determination  consists  of  two  parts  (I)  the  analysis 
of  the  in-plane  forces,  assuming  that  the  icc  cover  remains 
intact,  and  (2)  the  use  of  a  failure  criterion,  since  an  ice 
force  cannot  be  larger  than  the  force  capable  of  breaking 
up  the  ice  cover  For  an  estimate  of  the  largest  ice 
force,  an  elastic  plate  analysis  and  a  failure  criterion  are 
often  suflicient  A  review  of  the  literature  revealed  that, 
in  the  majority  of  the  analyses,  it  is  assumed  that  the  failure 
load  IS  directly  related  to  a  “crushing  strength’*  of  the  icc 
cover  However,  observations  in  the  field  and  tests  tn 
the  laboratory  show  that  tn  some  instances  the  icc  cover 
fails  by  buckling  This  report  reviews  the  icc  force  analyses 
based  on  the  buckling  failure  mechanism  and  points  out 
their  shortcomings  He  report  then  presents  a  new  method 
of  analysis  which  is  based  on  the  buckling  mechanism 

CR  78-16 

HYDRAULIC  MODEL  INVESTIGATION  OF 
DRIFTING  SNOW. 

Wuebben,  J.L .  June  1978.  29p..  ADA-059  175 
33-1767 

HYDRAULIC  STRUCTURES,  SNOWDRIFTS. 
MODELS,  BOUNDARY  VALUE  PROBLEMS, 
SNOW  FENCES. 

A  mn^el  invcst.gation  of  drifting  snow  conditions  was  conduct¬ 
ed  in  a  hydraulic  flume  using  a  sand-water  analog  Model 
results  were  evaluated  to  define  modeling  parameters  that 
would  allow  quantitative  correlation  between  measured  proto¬ 
type  drift  conditions  and  (he  model  .Models  of  the  fence 
were  constructed  for  three  heights  and  two  geometric  scales 
Geometric  scaling  w'as  based  on  terrain  roughness  and  bound¬ 
ary  layer  thickness  considerations,  while  velocity  scaling  was 
based  on  particle  fsli  velocity  and  threshold  of  motion  charac¬ 
teristics  Simulation  of  the  atmospheric  boundary  layer 
was  found  to  be  of  primary  importance  Velocity  scaling 
analysis  suggested  the  use  of  a  ’signifleant  wind  concept, 
based  on  a  combination  of  velocity  magnitude  and  frequency 
Similarity  of  precipitation  rate  was  not  essential,  and  could 
be  altered  within  limits  to  adjust  the  lime  scale 

CR  78-17 

SHORELINE  CHANGES  ALONG  THE  OUTER 
SHORE  OF  CAPE  COD  FROM  LONG  POINT  TO 
MONOMOY  POINT. 

Gatlo,  L.W  .  July  1978.  49p.  ADA-060  297.  52  refs 
33-1522 

SHORELINE  MODIFICATION.  AERIAL  SUR¬ 
VEYS.  PHOTOINTERPRETATION 

This  investigation  utilized  historical  and  recent  aerial  photo¬ 
graphs  and  satellite  imagery  in  1)  estimating  changes  in 
positions  of  the  high-water  line  .snd  sea  cliff  break  and 
base  in  rates  of  accretion  and  or  erosion,  and  in  volumes 
of  tfansp<ir(cd  sediment,  and  2)  providing  a  preliminary  evalua¬ 
tion  of  the  direction  of  littoral  transport  along  the  ou’er 
Cape  CikI  coast  this  investigation  has  illustrated  n  photo 
interpretation  lechniqttc  that  is  iiscrol  in  performing  a  recon¬ 
naissance  of  coastal  change  Ihc  data  obt.imcd  from  this 
incihiHl  can  be  used  to  supplement  those  atquucsl  by  ground 


surveys  and  arc  valid  as  flrst  approximations  for  planning 
subsequent,  more  detailed  surveys. 


CR  78-18 

ESTUARINE  PROCESSES  AND  INTERTIDAL 
HABITATS  IN  GRAYS  HARBOR,  WASHING¬ 
TON:  A  DEMONSTRATION  OF  REMOTE  SENS¬ 
ING  TECHNIQUES. 

Gatto,  LW.,  July  1978,  79p,  ADA-061  823,  49  refs 
33-1523 

ESTUARIES,  SHORELINE  MODIFICATION, 
REMOTE  SENSING,  AERIAL  SURVEYS.  SPACE- 
BORNE  PHOTOGRAPHY,  TIDAL  CURRENTS, 
SEDIMENTATION,  MAPPING. 

He  primary  objective  of  this  project  was  to  demonstrate 
the  utility  of  remote  sensing  techniques  as  an  operational 
tool  in  the  acquisition  of  data  required  by  the  U  S  Army 
Corps  of  Engineers.  Seattle  District,  in  the  Grays  Harbor 
dredging  effects  project,  and  related  projects.  Aerial  imagery 
was  used  to  map  surface  circulation  and  suspended  sediment 
patterns  near  the  hopper  dredge  pump  site  at  the  harbor 
entrance  and  near  putpmiU  outfalls  in  Aberdeen,  and  to 
map  the  areal  distribution  and  extent  of  intertidal  habitats 
He  surface  circulation  maps,  prepared  from  the  aenal  photo¬ 
graphs  and  thermal  imagery,  compared  favorably  with  the 
large-scale  circulation  patterns  observed  in  the  Grays  Harbor 
hydraulic  model  at  the  U  S  Army  Engineer  Waterways  Experi¬ 
ment  Station.  Of  the  imagery  provided  by  NASA,  the 
thermal  imagery  was  more  useful  than  the  color  or  color 
infrared  (ClK)  photographs  for  mapping  circulation,  while 
the  CIR  photographs  were  more  useful  than  the  thermal 
imagery  or  the  color  photographs  for  mapping  intertidal 
habitats  Current  velocities  estimated  from  dye  dispersion 
patterns  and  drifting  dye  drogues  were  comparable  at  some 
location*  to  velocities  measured  by  w  situ  current  meters 
and  in  the  hydraulic  model  Based  on  a  cursory  evaluation 
of  LANDSAT-I  imagery  acquired  In  January.  February,  and 
October  1973,  it  had  limited  utility  in  providing  data  on 
surface  circulation  patterns  n  Grays  Harbor 


CR  78-19 

PRIMARY  PRODUCTIVITY  IN  SEA  ICE  OF 
THE  WEDDELL  REGION. 

Ackley,  S.F.,  cl  al.  July  1978,  17p .  ADA-059  344,  24 
refs. 

Taguchi,  S.,  Buck,  K  R. 

33-1524 

SEA  ICE.  ICE  CORES,  BIOMASS,  WEDDELL 
SEA 

Physical  and  biological  measurements  were  made  of  sea 
ice  cores  taken  from  68S  to  78S  tn  the  Weddell  Sea.  Fluores¬ 
cence  measurements  indicated  an  algal  community  that  was 
strongly  associated  with  salinity  maxima  withm  the  ice. 
Maximum  concentration  of  chlorophyll  a  ranged  from  0  306 
to  4  54  mg/stcre  Comparisons  with  the  water  column 
standing  crop  indicated  that  the  standing  crop  within  the 
ice  represents  a  minor  but  significant  percentage  of  the 
total  standing  crop  for  the  region  He  ice  algal  community 
IS  apparently  distinct  from  others  that  have  ^en  described 
for  land-fast  ice  in  McMurdo  Sound,  sea  ice  m  the  Arctic 
and  pack  ice  ofl  East  Antarctica  The  highest  conccntraiionv 
of  biological  material  arc  found  in  the  bottom  or  top  of 
the  sample  in  those  regions,  whereas  the  Weddell  Sea  samples 
arc  concentrated  at  intermediate  depths  (.65  m  to  2  15  m) 
within  the  icc  A  qualitative  model  indicating  the  relation¬ 
ship  between  ihermally-mduccd  brine  migration  and  subse¬ 
quent  algae  growth  is  presented  Htv  mod. I  indicates 
the  distribution  of  algae  within  the  icc  dependent  on 
the  unique  thermal  and  physical  setting  for  Ueddcll  Sea 
pack  ICC  where  brine  drainage  processes  are  initiated  by 
spring  and  summer  warming,  but  arc  not  carried  through 
as  completely  as  in  other  rcgiois  (Auth) 


CR  78-20 

MEASUREMENT  AND  IDENTIFICATION  OF 
AEROSOLS  COLLECTED  NEAR  BARROW, 
ALASKA. 

Kumai.  M .  July  1978.  6p .  ADA-058  606.  9  refs 
33-1525 

AEROSOLS.  PARTICLE  SIZE  DISTRIBUHON, 
ELECTRON  MICROSCOPY. 

Measurements  of  the  concentrations  of  Aitkcn  nuclei  m 
maritime  air  were  made  near  Barrow,  Alaska,  m  June  1975. 
with  a  modified  Nolan-Potlack  smalbparticlc  detector  The 
Concentrations  varied  from  SO  to  300  particics/cu  cm.  depend¬ 
ing  upon  meteorological  conditions  The  mean  Ailkcn 
nuclei  count  was  100  particles  tu  cm  for  diameters  greater 
than  002  microns  transmission  electron  micrographs  of 
aerosols  in  maritime  air  near  Barrow  were  taken  The 
size  range  wav  measured  to  be  0  01  to  2  5  microns  in  di.smeter. 
with  the  most  frequently  observed  diani'-tcr  being  0  04  microns 
the  volume  <*f  the  maritime  air  anil  t.tc  collection  efficiency 
of  aerosol  p.iriiclcs  on  filmed  grids  for  electron  microscopy 
were  mcasuicil  Ihe  aerosol  concentrations  were  found 
to  be  76  to  101  particles  cu  cm.  the  mean  concentration 
was  caiculatc<l  to  he  87  particles,  cti  cni  The  aerosol 
particles  in  the  maritime  air  were  idcnlificii  by  electron 
microscopy  .iiul  sdcctcil  area  electron  diffraction  analysis 
About  20  oi  *hc  aerosol  particles  wore  identified,  and 
80  of  the  particles  were  too  sni.in  for  electron  diffraction 
analysts 
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CR  78«21 

ANALYSIS  OF  THE  MIDWINTER  TEMPERA¬ 
TURE  REGIME  AND  SNOW  OCCURRENCE  IN 
GERMANY. 

Bilcllo,  M.A..  ct  al,  Sep.  1978,  56p„  ADA-066  934. 
Appel,  O.C. 

33- 4415 

AIR  TEMPERATURE.  SNOWFALL,  METEORO¬ 
LOGICAL  DATA,  WEATHER  FORECASTING, 
STATISTICAL  ANALYSIS. 

This  study  investigates  the  possibility  of  providing  estimates 
of  the  time  of  occurrence  and  length  of  the  freezing  season 
for  any  location  m  East  and  West  Germany  by  using  the 
average  January  air  temperature  (AJAT)  as  an  index  The 
results  indicate  that  reliable  values  of  the  mean  freezing 
index  can  be  obtained  from  the  AJAT  relationships  which 
are  developed  for  Germany  This  association  is  further 
verified  using  data  from  the  northeastern  part  of  the  US, 
and  the  AJAT  is  then  used  to  determine  the  average  starting 
and  ending  dates  (and  hence  the  probable  length)  of  the 
freezing  season  for  stations  in  Germany  The  AJAT  and 
the  average  dates  of  snowfall  occurrence  for  numerous  locations 
in  the  U.S.  and  Germany  are  also  correlated.  Interrelation¬ 
ships  between  these  parameters  and  the  average  number 
of  days  with  snow  on  the  ground  for  stations  up  to  3000 
m  in  elevation  in  Germany  are  examined 

CR  78-22 

UNDERSEA  PIPELINES  AND  CABLES  IN 
POLAR  WATERS. 

Mellor,  M.,  Sep.  1978,  34p,  ADA-086  161.  19  refs. 

34- 3448 

PIPELINES,  TRANSMISSION  LINES,  HYDRAU¬ 
LIC  STRUCTURES,  DAMAGE,  ENGINEERING, 
EXCAVATION,  SEA  ICE,  SUBSEA  PERMA¬ 
FROST,  ICE  SCORING,  POLAR  REGIONS. 

Special  environmental  factors  that  influence  the  design,  laying 
and  maintenance  of  undersea  pipelines  and  cables  in  polar 
waters  are  described.  Various  approaches  to  the  protection 
of  submarine  pipes  and  cables  are  considered,  and  prime 
emphasis  is  given  to  burial  techniques  for  shallow  water 
A  wide  range  of  methods  for  trenching  and  burying  are 
discussed,  and  technical  data  are  given. 

CR  78-23 

INFLUENCE  OF  FREEZING  AND  THAWING 
ON  THE  RESILIENT  PROPERTIES  OF  A  SILT 
SOIL  BENEATH  AN  ASPHALT  CONCRETE 
PAVEMENT. 

Johnson,  T.C.,ct8l,S«p.  1978,  59p.,  Sec  also  32-3761 
Cole,  D.M ,  Chamberlain,  E.J. 

33-3128 

BITUMINOUS  CONCRETES.  SUBGRADE  SOILS. 
SOIL  FREEZING.  GROUND  THAWING,  ELAS¬ 
TIC  PROPERTIES. 

Stress-defotmaiion  data  for  silt  subgrade  soil  were  obtained 
from  in-situ  and  laboratory  tests,  for  use  m  mechanistic 
models  for  design  of  pavements  affected  by  frost  action 
Platc-beanng  tests  were  run  on  bituminous  concrete  pavements 
constructed  directly  on  a  silt  subgradc,  applying  repeated 
loads  to  the  pavement  surface  while  the  siU  was  frozen, 
thawing,  thawed,  and  fully  recovered.  Repeated-load  labora¬ 
tory  tnaxial  tests  were  performed  on  the  silt  in  the  same 
conditions  Analysis  of  deflection  data  from  the  in-situ 
tests  showed  resilient  moduli  of  the  silt  as  low  as  3000 
kPa  for  the  cntical  thawing  period,  and  100,000  kPa  or 
higher  when  silt  was  fully  recovered  Analysis  of  the 
laboratory  tests,  which  gave  moduli  comparable  to  the  Utter 
values,  showed  that  resilient  modulus  during  recovery  from 
the  thaw-weakened  condition  can  be  modeled  as  a  function 
of  the  changing  moisture  content 

CR  78-24 

PERFORMANCE  OF  THE  ST.  MARYS  RIVER 
ICE  BOOMS,  1976-77. 

Pcfham.  R.E.,  Sep.  1978,  13p..  ADA-061  431,  5  refs 
33-1526 

ICE  BOOMS.  ICE  PRESSURE.  ICE  NAVIGA¬ 
TION,  COLD  WEATHER  PERFORMANCE. 

The  ice  booms  on  the  St  Marys  River  at  Sault  Stc.  .Mane. 
Michigan  and  Ontario,  were  operated  a  second  winter,  1967- 
77,  under  colder  conditions,  with  less  waiei  flow,  lower 
water  levels,  and  25%  fewer  ships  in  the  river  than  during 
the  previous  year  The  ice  cover  behind  the  booms  remained 
frozen  to  shore  for  longer  periods,  and  the  loads  registered 
in  the  booms  were  relatively  unaffcclcd  by  ship  passages 
compared  with  the  previous  year's  activity  As  in  the 
previous  year,  most  structural  toad  changes  took  place 
in  the  west  ice  boom  and  were  due  to  movements  of  (he 
ice  cover  immediately  upstream  of  the  boom  Fhc  cover 
broke  free  from  shore  on  three  occasions  the  Hrst  and 
third  occasions  were  minor  events,  but  on  the  sccomi  octasion 
the  cover  cracked  free,  the  timbers  remained  irored  to  it 
and  the  boom  structure  became  damaged  by  the  subsequent 
ICC  activity  Three  anchor  line  assemblies  broke  over 
a  period  of  about  4  hours,  ihc  two  latter  breaks  occurred 
while  a  ship  was  operating  in  the  tee  These  events  point 
out  several  factors  to  be  considered  in  ice  booms,  such 
as  designing  the  booms  to  withstand  the  action  of  the  solid 
ICC  cover  as  well  as  the  fragmented  tcc  cover,  keeping  the 
structures  and  their  assembly  simple,  and  inspecting  compo¬ 
nents  and  assemblies  carefully 


CR  78-25 

RIVER  CHANNEL  CHARACTERISTICS  AT  SE¬ 
LECTED  ICE  JAM  SITES  IN  VERMONT. 

Gatto,  L.W.,  Oct.  1978,  52p.,  ADA-061  778,  30  refs. 
33-1527 

ICE  JAMS.  CHANNELS  (WATERWAYS), 
REMOTE  SENSING.  PHOTOINTERPRETA¬ 
TION.  TOPOGRAPHIC  FEATURES,  RIVER  ICE. 

The  objectives  of  this  investigation  were  to  describe  channel 
characteristics  and  geographic  settings  of  ice  jam  sites  from 
aerial  photographic  .nierpretation,  to  indicate  which  character¬ 
istics  may  be  important  in  causing  ice  jams,  and  to  suggest 
additional  uses  of  aenal  photographs  Uncontrolled 
photomosaics  of  each  site  were  assembled  and  major  nver 
characteristics  were  delineated  on  the  photomosaics  Giar- 
aclenstics  described  include  man-made  structures,  falls,  rapids, 
changes  in  channel  depths,  channel  islands,  mid-channel  shoals 
or  bars,  river  bed  matenal,  river  sinuosity,  meanders,  floodplain 
width,  riparian  vegetation,  and  types  of  development  on 
the  Roodplain  River  channel  widths  were  measured  from 
the  photographs  along  rivers  where  ground  truth  data  were 
available  for  comparison  Lengths  of  channel  riflles  and 
pools  were  measured  along  the  r>vers  where  variations  in 
river  depths  were  evident  on  the  photographs.  Aenal 
photographs  provide  a  regicna!  perspMUve  for  evaluating 
channel  characteristics  at  an  tee  jam  site  and  for  analyzing 
the  geographic  setting  at  each  site  during  ice-free  conditions 
Photographs  taken  after  ice  jams  have  formed  are  useful 
in  monitoring  icc  jam  formation,  in  analyzing  ice  charactens- 
tics,  and  in  documenting  ice  jam  breakup  and  movement 

CR  78-26 

ICE  FOG  SUPPRESSION  USING  REINFORCED 
THIN  CHEMICAL  FILMS. 

McFadden,  T.,  ct  al,  Nov.  1978. 23p.,  ADA-063  107, 
20  refs. 

Collins,  C  M. 

33-2526 

ICE  FOG.  FOG  DISPERSAL,  CHEMICAL  ICE 
PREVENTION. 

Ice  fog  suppression  experiments  on  the  Port  Wainwright 
Power  Plant  cooling  pond  were  conducted  dunng  the  winters 
of  1 974-76.  Baseline  information  studies  occupied  a  sizable 
portion  of  the  available  tee  fog  weather  in  1974-75.  Then 
hexadecanol  was  added  to  the  pond  and  dramatically  improved 
visibility  by  reducing  fog  generated  from  water  vapor  released 
by  the  pond  at  -t4C  Although  this  temperature  was 
not  tow  enough  to  create  ice  fog,  the  cold  vapor  fog  created 
was  equally  as  devastating  to  visibility  in  the  vicinity  of 
the  pond  Dunng  the  winter  of  1975*76.  suppression 
tests  were  continued,  using  films  of  hexadecanol,  mixes  of 
hexadecanol  and  octadecanol.  and  ethylene  glycol  monobutyl 
ether  (EGME)  Suppression  effectiveness  at  colder  tempera¬ 

tures  was  studied  and  limits  to  the  techniques  were  probed 
A  reinforcing  gnd  was  constructed  that  prevented  breakup 
of  the  film  by  wind  and  water  currents  Lifetime  tests 
indicated  the  EGME  degrades  much  more  slowly  than  either 
hexadecanol  or  the  hexadecanol-octadecanol  mix.  The 
films  were  found  to  be  very  effective  fog  reducers  at  warmer 
temperatures  but  sttU  allowed  20%  to  407«  of  norma)  evapora¬ 
tion  to  occur  The  vapor  thus  produced  was  sufficient 
to  create  some  ice  fog  at  lower  temperatures,  but  this  ice 
fog  occurred  less  frequently  and  was  more  quickly  dispersed 
thin  the  th'^-k  fog  that  was  present  before  appliration  of 
the  films 
CR  78-27 

EFFECT  OF  TEMPERATURE  ON  THE 
STRENGTH  OF  SNOW-ICE. 

Haynes.  F.D.,  Dec.  1978,  25p.,  ADA-067  583. 
33-4414 

SNOW  STRENGTH.  ICE  STRENGTH,  TEMPER¬ 
ATURE  EFFECTS.  TENSILE  PROPERTIES. 
COMPRESSIVE  STRENGTH. 

Uniaxial  compression  and  tension  tests  were  conducted  on 
polycryslallme  snow-icc  to  determine  the  effect  of  temperature 
on  its  strength.  Test  temperatures  ranged  from  -OtC 
to  -540.  Two  machine  speeds.  0847  mm/s  and  84  7 
mm/s  were  uved  for  the  constant  displacement  rate  tests 
The  compressive  strength  at  -54C  was  about  one  order  of 
magnitude  higher  than  at  -0  1C  The  tensile  strength  at 
-18C  was  about  20%  higher  than  at  -0  IC  The  initial 
tangent  and  SO".-  strength  moduli  arc  given  for  the  compression 
tests,  while  the  secant  modulus  to  failure  is  given  for  the 
tension  tests  The  mode  of  fracture  is  discussed  and 
the  test  results  arc  compared  with  data  from  other  investiga¬ 
tions. 

CR  78-28 

TUNDRA  DISTURBANCES  AND  RECOVERY 
FOLLOWING  THE  1949  EXPLORATORY 
DRILLING,  FISH  CREEK.  NORTHERN  ALAS¬ 
KA. 

Lawson.  D  E.,  ct  al.  Dec.  1978.  8lp .  ADA-065-192, 
67  refs, 

Brown,  J ,  Everett.  K  R  .  Johnson.  A  W  ,  KomfirkovS, 
V  .  Murray.  D.F.,  Webber.  P.J. 

33-2739 

HUMAN  FACTORS.  ENVIRONMENTAL  IM¬ 
PACT,  OIL  SPItUS.  DAMAGE.  EXPLORATION, 
TUNDRA  VEGETATION.  REVEGETATION. 

A  1740  drill  Mtc  in  the  Naval  Petroleum  Reserve  Number 
4.  Alaska,  the  fish  Creek  Test  \VcU  1.  wa\  esanuned  m 
August  1977  t(»  determine  the  disturKsnec  \.auvcd  b>  drilling 
activities  and  to  analyze  the  response  and  rc\«vcr>  of  the 


vegetation,  soils,  permafrost,  and  surficial  materials  to  that 
disturbance  Man-made  disturbances  include  bladed  and 
unbladed  vehicular  trails,  a  winter  runway,  excavations,  pilings, 
remains  of  camp  structures,  steel  drums  and  other  solid 
waste,  and  hydrocarbon  spills  The  most  intense  and  lasting 
distuibance  to  the  vegetation,  soils,  and  permafrost  resulted 
from  bulldozing  of  surface  materials,  diesel  fuel  spills,  and 
trails  developed  by  multiple  passes  of  vehicles  Thermokarst 
subsidence  and  thermal  erosion,  caused  by  increased  thaw 
of  permafrost  due  to  disturbance,  resulted  in  the  development 
of  a  hummocky  topography  and  water-filled  depressions  at 
the  drill  site  Some  ice  wedges  disturbed  in  1949  are 
stilt  melting  Soil  disturbance  ranges  from  minor  modifica¬ 
tion  to  complete  destruction  of  the  soil  morphology  The 
effects  of  hydrocarbon  spills  are  still  detectable  in  the  soils. 
Little  of  the  original  vegetation  remains  in  the  intensely 
disturbed  area,  such  as  around  the  drill  pad  where  a  grass- 
dominated  community  prevails  After  28  years,  the  vegeta¬ 
tion  cover  IS  closed  over  most  mesic  sites,  shallow  wet 
sites  are  well  vegetated,  and  xeric  sites,  areas  of  diesel 
fuel  spills  and  areas  of  severe  erosion  remain  mostly  bare 
Ptoneenng  plant  species  on  bare,  disturbed  areas  are  members 
of  mature  vegetation  assemblages  from  the  undisturbed  tundra 
which  have  high  reproductive  and  dispersal  capacities.  A 
hypothetical  model  of  natural  rcvegetation  and  vegetation 
recovery  is  proposed.  Vascular  plants,  bryophytes,  and 
lichens  were  collected  from  the  Fish  Creek  site  area  for 
the  first  time  Recommendations  on  cleanup  and  restoration 
of  sites  are  presented. 

CR  79-01 

STUDY  OF  WATER  DRAINAGE  FROM  CO¬ 
LUMNS  OF  SNOW. 

Denolh,  A  ,  ct  al.  Jan.  1979,  19p.,  ApA-066  935 
Scidenbusch,  W.,  Blumthaler,  M.,  Kirchlechner,  P, 
Ambach,  W. 

34-1108 

SNOW,  WATER  FLOW,  DRAINAGE 
Experiments  were  conducted  to  study  the  How  of  water 
through  columns  of  homogeneous.  r'.;/acked  snow  The 
gravity  fiow  theory  of  water  flow  through  snow  was  venfied. 
although  possibly  there  is  some  dependence  of  the  relative 
permeability  on  the  stale  of  metamorphism  of  Ihc  snow 
Also,  at  very  targe  values  of  saturation  there  may  be  some 
additional  flow  in  saturated  ch'irnets 

CR  79-02 

EFFECT  OF  WATER  CONTENT  ON  THE  COM¬ 
PRESSIBILITY  OF  SNOW-WATER  MIXTURES. 
Abclc,  G.,  ct  al,  Jan.  1979. 26p.,  ADA-066  936, 6  refs. 
Haynes,  F  D. 

33*3650 

SNOW  WATER  CONTENT,  SNOW  COMPRES¬ 
SION,  SNOW  DENSITY.  SNOW  DEFORMA¬ 
TION. 

The  stress-density  relationships  of  snow-water  mixtures  were 
investigated  and  are  shown  as  functions  of  water  content, 
initial  snow  density,  initial  snow-water  mixture  density  and 
rale  of  deformation.  An  increase  in  water  content  in 
snow  at  a  particular  density  or  a  decrease  in  the  rate  of 
deformation  (or  strain  rate)  decreases  the  stress,  but  apparently 
not  the  specific  energy  required  to  reach  a  specific  mixture 
density. 

CR  79-03 

BLANK  CORRECTIONS  FOR  ULTRATRACE 
ATOMIC  ABSORPTION  ANALYSIS. 

Cragin,  J.H,  ct  al,  Jan.  1979,  5p.,  ADA-066  979,  2 
refs. 

Quarry,  ST. 

33-3)66 

WATER  CHEMISTRY.  CHEMICAL  ANALYSIS, 
METALS,  ATOMIC  ABSORPTION. 

Both  flame  and  flimeless  atomic  absorption(AA)  measure¬ 
ments  require  a  distilled  water  blank  correction  This 
correction  is  due  to  the  analyte  contained  in  the  distilled 
water  used  to  prepare  the  standards  and  not.  as  commonly 
thought,  to  the  reference  "blank"  used  to  zero  the  instrument 
Flameless  AA  analyses  of  acidified  heavy  metal  samples 
generally  require  additional  corrections  for  the  furnace  deflec¬ 
tion  blank  and  for  an  acid  blank  To  prevent  adsorption 
losses,  the  acid  blank  should  be  determined  by  extrapolation 
of  a  series  of  acid  dilutions  m  distilled  water. 

CR  79-04 

COMPUTER  MODELING  OF  ATMOSPHERIC 
ICE  ACCRETION. 

Ackley,  S.F .  ct  a!.  Mar.  1979, 36p.,  ADA-068  582. 25 

fcN. 

Templeton.  M  K. 

33-3651 

ICE  ACCRETION.  METEOROLOGICAL  FAC¬ 
TORS.  ICE  PHYSICS.  HELICOPTERS 

A  computer  irnxlcl  is  described  to  compute  the  amount 
of  ICC  accretion  on  an  object  under  a  variety  of  initial 
condition'  Numerical  techniques  are  best  applied  to  these 
problems  because  of  time  dependent  cITccts  governing  the 
amount  of  icc  collected  and  the  variety  uf  initial  conditions 
th.n  can  lead  to  icc  accumulation  The  helicopter  rotor 
King  pioblem  adds  an  additional  complcsity  'incc  the  velocity 
along  the  rotor  bl.sdc  v.irics  over  a  wide  mngc.  strongly 
affcciing  the  amounts  of  icc  collccicil  at  different  blade 
position'  The  ph)'K'  of  ICC  accretion  reviewed,  and 
the  .sccountmg  for  ilic  timc-dcpcndcncc  m  the  computer 
imxlcl  IS  dcsctibeil  Some  model  results  arc  presented 
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•nd  indicate  the  dependence  of  ice  accretion  on  velocity, 
droplet  sizes,  cloud  liquid  water  content,  and  temperature 
for  a  cylindrical  object  of  constant  size 

CR  79-05 

GROUTING  SILT  AND  SAND  AT  LOW  TEM¬ 
PERATURES— A  LABORATORY  INVESTIGA¬ 
TION. 

Johnson,  R.,  Mar.  1979,  33p,  ADA  068  741,  4  refs. 

33- 3867 

LOW  TEMPERATURE  TESTS,  GROUTING, 
CHEMICAL  REACTIONS,  COMPRESSIVE 
STRENGTH. 

This  report  presents  data  from  an  experimental  program 
undertaken  to  develop  information  on  proposed  and  existing 
chemical  grout  solutions  to  provide  engineering  properties 
in  connection  with  grouting  of  soils  in  ambient  temperatures 
of  39  F  and  below  Twelve  grout  solutions  were  investigated, 
including  organic  chemicals,  sodium  silicates,  cements,  and 
clay  (bentonite). 

CR  79-06 

NONDESTRUCTIVE  TESTING  OF  IN-SERVICE 
HIGHWAY  PAVEMENTS  IN  MAINE. 

Smith,  N.,  ct  al,  Apr.  1979.  22p,  ADA-069  817. 
Eaton,  R.A.,  Stubstad,  J. 

34- 1843 

ROADS,  COLD  WEATHER  TESTS.  PAVE¬ 
MENTS,  BEARING  STRENGTH.  FLEXURAL 
STRENGTH. 

Nondestructive  repetitive  plate  bearing  (RPB)  tests  were  con¬ 
ducted  on  various  test  sections  m  state  highways  m  Maine 
during  April  13-15,  1976.  The  RPB  test  consists  of  making 
resilient  surface  deflection  measurements  dunng  repetitive 
loadings  at  various  radii  from  the  load  plate  The  pavement 
system  stiffness  was  calculated,  and  the  resilient  modulus 
values  for  the  various  pavement  layers  were  determined 
with  the  Chevron  computer  program  for  a  layered  elastic 
system  A  thawed  analysis  using  nondimensional  deflection 
curves  for  the  vanous  sections  provided  a  guide  to  the 
susceptibility  of  the  pavement  systrrii  to  surface  failure 
and  pothole  development  Some  c«.  rr.pansons  between  sta¬ 
bilized  and  nonstabilized  aggregate  and  soil  were  made  with 
calculated  stiffness  values.  The  moduli  of  the  various 
matenals  were  also  compared.  The  residual  surface  deflec¬ 
tions  during  testing  for  several  pavement  systems  indicated 
a  linear  ioganthmic  telationship  with  number  of  toad  applica¬ 
tions  A  relationship  between  the  modulus  of  the  aspha't 
cement  concrete  pavement  and  pavement  temperature  was 
developed  for  the  limited  temperature  range  dunng  the  testing 

CR  79-07 

PENETRATION  TESTS  IN  SUBSEA  PERMA¬ 
FROST,  PRUDHOE  BAY,  ALASKA. 

Blouin,  S  E ,  ct  al.  May  1979,  45p.,  ADA-071  999.  9 
refs. 

Chamberlain,  E  J.,  Seiimann,  P.V.,  Garfield,  D.E 
33-4437 

SUBSEA  PERMAFROST,  BOTTOM  SEDIMENT, 
PENETRATION  TESTS,  PENETROMETERS. 
OFFSHORE  DRILLING. 

Sediments  beneath  the  Beaufort  Sea  near  Prudhoe  Bay.  Alaska, 
were  probed  at  27  sites  using  a  static  cone  penetrometer 
to  determine  engineennf  properties  and  distribution  of  matenai 
types,  including  ice-bonded  sediments  The  probe  provided 
b^th  point  and  casing  resistance  data  and  thermit  profiles 
At  five  sites  these  data  were  correlated  with  information 
from  adjicent  drilled  and  sampled  holes  ThcK  control 
dau  and  the  quality  of  the  probe  information  permitted 
profiles  of  sediment  type  and  occurrence  of  Kt  bonded  material 
to  be  developed  along  three  lines  that  included  vanous  geologi¬ 
cal  features  and  dcposmonal  environments  Material  proper¬ 
ties  Were  quite  variable  in  the  upper  14  m  of  sediments 
probed  In  general,  softer,  finer-grained  sediments  occurred 
in  the  upper  layers,  while  penetration  refusal  wi^  nuT  in 
stiff  gravels  10  to  12  m  below  the  seabed  Seabed  tenpera- 
lures  dunng  the  study  were  all  below  OC  However, 
because  of  uncertainties  in  freezing  point  values  caused  by 
brines,  evaluation  of  the  penetration  resistance  data  was 
required  to  identify  the  occurrence  of  icc-bondcd  sediments 
The  coupling  of  thermal  and  penetration  resistance  data 
revealed  that  seasonally  ice-bonded  sediments  occurred  where 
the  sea  ice  froze  back  to  or  near  the  seabed  Deeper 
perennially  frozen  sediments  also  appeared  to  be  present 
at  several  probe  sites  The  penetration  data  obtained  can 
be  used  to  aid  in  the  design  of  shallow  and  deep  foundations 
m  both  ice-bonded  and  unfrozen  subsea  sediments 
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SEA  ICE  RIDGING  OVER  THE  ALASKAN  CON¬ 
TINENTAL  SHELF. 

Tucker.  W  B..ciai.  May  1979. 24p..  ADA-070  572. 24 
refs. 

Weeks.  W.F..  Frank.  M 
33-4223 

SEA  ICE  DISTRIBUTION.  PRESSURE  RIDGES. 
ICE  DEFORMATION.  SURFACE  ROUGMNE.SS. 
PROFILES.  LASERS.  MATHEMATICAL  .MOD¬ 
ELS,  STATISTICAL  ANALYSIS.  REMOTE  SEN.S- 
ING.  FORECASTING 

Sea  ICC  fidgmg  stativtits  obtained  from  a  series  of  laser 
surface  roughness  profiles  arc  esamincJ  set  of  pr«ifi!cs 

consists  of  SIX  200-km-Iong  flight  tracks  oriented  approximately 
perpendicular  to  the  coastline  of  the  Chid  chi  and  Beaufort 


Seas.  Th<‘  ili^hts  were  made  in  February.  April,  August, 
and  December  >976,  and  one  aid.  iona>  profile  was  obtained 
north  of  Cross  Island  dunng  Man.,  1978  It  was  found 
that  although  there  is  a  systematic  variation  m  mean  ridge 
height  (h)  with  season  (with  the  highest  values  occumng 
in  late  winter),  there  is  no  systematic  spatial  variation  in 
h  at  a  given  tuue  Tbe  number  of  ndges/km  is  also 
high  during  'he  late  winter,  with  the  highest  values  occumng 
in  the  Barter  and  Cross  Island  profiles  In  most  profiles, 
the  ice  20  to  60  km  from  the  coast  is  more  highly  deformed 
than  the  ice  either  nearer  the  coast  or  farther  seaward 
The  Wadhams  model  for  the  distribution  of  ridge  heights 
gives  better  agreement  with  observed  values  in  the  higher 
ridge  categories  than  does  the  Hiblcr  model  Estimates 
of  the  spatial  recurrence  frequency  of  large  pressure  ndges 
are  mad-  by  using  the  Wadhams  model  and  also  by  using 
an  extreme  value  approach.  In  the  latter,  the  distribution 
of  the  largest  ridges  per  20  km  of  laser  track  was  found 
to  be  essentially  normal  Wadhams’  distribution  consistently 
predicts  slightly  larger  ridge  sails  than  does  the  extreme 
value  approach. 
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SEDIMENTOLOGICAL  ANALYSIS  OF  THE 
WESTERN  TERMINUS  REGION  OF  THE 
MATANUSKA  GLAaER,  ALASKA. 

Lawson.  D.E.,  May  1979, 1 12p..  ADA-072  000,  Reft 
p.109-112. 

33-4438 

GLACIAL  DEPOSITS,  GLACIAL  GEOLOGY, 
SEDIMENT  TRANSPORT.  GLACIAL  TILL. 

Sedimentation  at  the  lermtnus  of  the  Matanuska  Glacier 
has  been  found  to  be  primarily  subaenal  in  a  100-  to  300- 
rn  wide,  ice-cored  zone  ivarallehng  the  edge  of  the  active 
ice  Certain  physical  and  chemical  characteristics  of  the 
ice  and  debris  of  the  superglacial.  engiacial  and  basal  ^ones 
of  the  glacier  indicate  the  debris  of  the  basal  zone,  the 
primary  source  of  S'diment,  is  entrained  d'lr'f^  frccze-on 
of  meltwater  to  the  glacier  sole  Till  forma  ion  results 
from  the  melting  of  buried  ice  of  the  basal  zone  Melt- 
out  till  ini.ents  the  texture  and  particle  oncntations  of  basal 
ice  debris,  other  properties  ate  not  as  well  preserved  Most 
deposits  result  from  rescdimentation  of  till  and  debris  by 
sediment  gravity  flows,  fneltwatcr  sheet  and  nil  i1oiv.  slump, 
spall,  and  ice  ablation  Depositional  processes  are  interrelat¬ 
ed  m  the  process  of  backwasting  of  sce-coted  slopes  Sedi¬ 
ment  flows  are  the  primary  process  of  resedimentaiion 
Their  physical  characteristics,  multiple  mechanisms  of  flow 
and  depMition.  and  characteristics  of  their  deposits  vaiy 
with  the  water  content  of  the  flow  mass  Deposits  of 
each  process  are  distinguished  from  one  another  by  derailed 
analysts  of  their  intemei  organization,  geometry  and  dimen¬ 
sions.  and  the  presence  of  other  internal  and  related  external 
features  Genetic  facies  are  deflied  by  these  characteristics 
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ULTRASONIC  VELOCITY  INVESTIGATIONS 
OF  CRYSTAL  ANISOTROPY  IN  DEEP  ICE 
CORES  FROM  ANTARCTICA. 

Kohnen,  H..  cl  al.  May  1979,  I6p..  ADA-071  451,  23 
refs. 

Gow,  A  J. 

33- 4204 

ICE  SHEETS.  GLACIER  FLOW,  ICE  CORES,  ICE 
CRYSTAL  STRUCTURE,  ICE  ACOUSTICS. 
ANISOTROPY,  WAVE  PROPAGATION,  ULTRA¬ 
SONIC  TESTS.  ICE  CRYSTAL  Sl/E,  SHEAR 
PROPERTIES.  ANTARCTICA— RD  S'' ATiCN. 
ANTARCTICA-LITTLE  AMERICA  STATION. 

Ice  cures  from  Byrd  Station  and  Little  America  V  have 
been  used  to  lest  an  ultrasonic  technique  for  eval'Miing 
crystal  anisotropy  m  the  Antaictic  Ice  Sheet  P-wavc 
velocities  measured  parallel  and  perpendicular  to  the  vertical 
axes  of  cores  from  the  2I64-m-ihtck  ice  sheet  at  Byrd  Station 
have  yielded  tesults  in  excellent  agreement  with  the  observed 
c-axis  fabric  profile  and  wi'h  jhc  in-situ  P-wave  velocity 
profile  measured  parallel  to  the  bore  hole  axis  Velocity 
dilTercnccs  in  excess  of  UQ  m,s  for  cor^  samples  from 
deeper  than  1300  m  attest  to  the  strong  single  (>n)e  clustering 
of  crystallographic  c-axes  about  the  vertical  especially  ir. 
•he  zone  from  1300-1800  m  Such  oriented  structure 
:s  compatible  only  with  strong  horizontal  shearing  in  the 
zone  The  existence  in  an  ice  sheet  .*f  widespread  shearing 
several  hundred  meters  ab<ive  its  bed  raises  serious  questions 
as  to  the  validity  of  current  concepts  of  the  flow  of  large 
ICC  masses  that  tend  lo  gloss  ovc'  or  ignore  crystal  alignments 
of  this  magnitude  The  ultrasonic  technique  has  proven 
In  be  a  fast  and  powerful  tmil  for  determining  crystal  fabrics 
in  ICC  sheets  Results  from  Dyrd  Statiori  and  Litt'e  America 
V.  together  with  fab'ic  data  from  several  other  locations 
in  F.asi  Antarctica  suggest  that  cryst*;|  orientations  within 
the  Antarctic  fee  Sheet  tend  to  be  chafictenzcd  by  either 
single  or  multi-polc  clustering  of  v-axes  ah  xit  a  vertical 
symmetry  axis 
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SNOWPACK  OPTICAL  PROPERTIES  IN  THE 
INFRARED. 

Berger.  R.M  .  May  1979.  |6p  ADA-071  004 

34- 1366 

SNOW’  OPTICS.  SNOW  DENSI PY.  LIGHT  SCzXT- 
TERING.  REFLECTIVITY 

A  theory  of  the  optical  properties  of  snow  in  the  2  20 
ttiicrims  region  of  the  infrared  has  heen  developed  I  sing 
this  thcorv  It  IS  possible  lo  predict  the  ahsorptton  .xnd 
scattering  coeffivicnls  and  thi  emtssicity  4>f  snoA  .iv  function 


of  the  snow  parameters  of  gram  size  ar.d  density,  for  densities 
between  0  17  and  0  4  g/cu  cm  The  absorption  and 
scattering  coefficients  are  linearly  related  to  the  density  and 
inversely  related  to  the  average  grain  size  The  emissivity 
IS  independent  of  gram  size  and  exhibits  only  a  weak  depend¬ 
ence  upon  density 
CR  79-12 

POINT  SOURCE  BUBBLER  SYSTEMS  TO  SUP- 
PRESS  ICE 

Ashton,  G.d!,  May  1979,  12p ,  ADA-071  038,  8  refs. 
33-4224 

ICE  REMOVAL.  BUBBLES,  ICE  MELTING, 
HEAT  TRANSFER.  WATER  FLOW,  AIR  lEM- 
PERATURE,  PILES,  OFFSHORE  STRUCTURES, 
COMPUTERIZED  SIMULATION. 

An  analysis  of  a  point  source  bubbler  system  used  to  induce 
lucal  melting  of  an  ice  cover  is  presented  The  analysis 
leads  to  a  numencat  simulation  programmed  m  FORTRAN 
which  may  be  used  to  predict  the  elTectivencss  of  such 
systems  An  example  application  is  presented  using  a 
typical  record  of  average  daily  air  temperatures.  The 
FORTRAN  program  for  the  point  source  Limulatioti  as  well 
as  A  FORTRAN  program  for  line  source  systems  are  included 
IP  the  Appendix 
CR  79-13 

TURBULENT  HEAT  TRANSFER  IN  LARGE  AS¬ 
PECT  CHANNELS. 

Haynes,  F.D.,  ct  al,  May  1979,  5p.,  ADA-071  003,  6 
refs. 

Ashton,  G.D, 

33-4136 

HEAT  TRANSFER,  CHANNELS  (WATER¬ 
WAYS),  ICE  WATER  INTERFACE,  TURBULENT 
FLOW,  RIVER  FLOW,  ICE  COVER  EFFECT, 
MATHEMATICAL  MODELS,  WATER  TEMPER- 
ATURE 

Heat  transfer  in  turbulent  flow  was  measured  m  a  rectangular 
channel  with  a  width  of  0  254  n  and  a  flow  depth  of 
00254  m  Correlations  between  the  Nusselt  and  Reynolds 
numbers  are  given  for  a  range  of  3  02x1000  is  less  than 
Re  IS  less  than  2  236x10.000  A  Prandtl  number  range 
of  9  90  IS  less  than  or  equal  to  12  28  for  water  was  used 
in  the  tests  The  results  are  compared  with  those  of 
other  investigations  and  show  that  some  well-known  correla¬ 
tions  underpredict  the  heat  transfer  by  about  35% 
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ACCELERATEL  ICE  GROWTH  IN  RIVERS. 
Calkins,  D.J.,  Mav  1979,  5p.,  ADA-071  015,  5  refs. 
33-4137 

FRAZIL  ICE,  RIVER  ICE,  ICE  GROWTH.  ICE 
COVE-  THICKNESS,  HEATTRANSFER,  SLUSH. 
POROSITY,  MATHEMATICAL  MODELS 
Solid  tee  growth  rates  due  to  the  presence  of  frazil  sl.4sh 
beneath  the  ice  cover  have  been  shown  to  be  greater  than 
ih'^  so-called  static  growth  The  frazil  slush  reduces  the 
effective  heat  of  ice  solid'fication  and  the  Irazit  particles 
frcfte  into  the  interstitial  water.  Numerical  schemes  are 
prcs.-ntcci  which  clearly  show  the  ciTec;  of  fraril  icc  porosity 
on  1  c  cover  growth  rales  and  the  numerical  model  using 
air  icmperature  as  the  major  input  i*  .mpared  with  field 
data  on  'cc  thickness  m  a  small  river  laden  with  frazil 
ICC  beneath  its  cover 
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DETECTION  OF  ARCTIC  WATER  SUPPLIES 
W.TH  GEOPHYSICAL  TECHNIQUES. 

A  x>nc.  J*  A.,  cl  al,  June  1 979,  30p ,  ADA-072  1 57, 38 
refs. 

Delaney,  A  J.,  Seiimann.  P.V. 

33- 4423 

WATER  SUPPLY,  DEFECTION.  GROUND  WA- 
TER.  MAGNETIC  PROPERTIES.  RADIO 
WAVES 

This  report  diwusscs  the  application  of  several  modern  geo¬ 
physical  techniques  to  groundwater  exploration  m  areas  of 
permafrost  ITiese  methods  utilize  the  prin.ipies  of  magnetic 
induction  and  radiowavc  surface  impedance  m  the  10-  to 
400  kHz  band,  the  techniques  of  impulse  and  side-looking 
radar  ir  .he  50-  to  10  000  MHz  band,  and  also  some  optical 
techniques  using  imagery  obtained  from  a  satellite,  all  for 
detecting  free  water  under  an  i.c  cover  in  shallow,  almost 
completely  frozen  iaxc  basms.  and  tnaw  zones  wuhin  lake 
beds,  stream  c.‘’.inncls  aiiU  in  permafrost  m  general  The 
radar  studies  demonstrate  the  use  of  these  techniques  for 
determining  depth  of  free  water  and  ice  cover  thick.-'.eax 
on  lakes  and  rivers 
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CONSTRUCTION  AND  PERFORMANCE  OF 
MEMBRANE  ENCAPSULATED  SOIL  LAYERS 
IN  ALASKA. 

Smith.  N' .  June  1979.  27p.  z\DA-073  531.  17  refs. 

34- 134 

SOIL  FREH/INO.  COLD  WEATHER  TESTS. 
FRO.ST  PROFECTION.  SOIL  WATER.  NEATER- 
PROOFING.  FROST  HEAVE 

In  I*)??  luo  membnne  cnc.ipsulatcd  soil  layer  <MKS!.)  test 
sctfions  were  vonstriKtcd  int<»  existing  gravel  surfaced  roads 
at  Limcntlc.ff  Af  B  xtid  .il  It  N^ainwrighi  in  Anchorage 
.invl  1  airhankv.  Alaska  rcspcvtivclv  Ihc  1  Imcndorf  Al  B 
NII'.M.  contains  .i  stUv  ^.lay  S4iil  and  the  ht  '^ainwright 
Sll  S|  v<»nt.imv  .1  nonpLisiu  \il;  Both  sections  were  con- 
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structed  st  soil  mouture  contents  of  approxtniately  2%  to 
3%  bctow  optimum  for  the  CE-12  compactive  effort  There 
were  no  indications  of  soil  n>'>isture  migration  dun..g  freezing 
in  either  test  section,  and  r^thaw  field  California  Bearing 
Ratio  values  were  nea'Iy  equal  to  values  measured  before 
freezing  There  is  growing  evidence  of  a  slight  increase 
in  the  overall  soil  moisiuie  content  in  the  Elmendorf  AFB 
MESt,  p'  ssibly  from  moisture  entering  through  the  single 
layer  polyethylene  ^lde>^all$  which  were  not  treated  with 
asphalt  emulsion.  There  is  good  evidence  that  the  membrane 
of  the  same  section  might  have  received  damage  during 
a  soil  sampling  operutinn  which  allowed  localized  moisture 
infiltration  A  twodayer  polyethylene  membrane  used  in 
the  Ft.  Wainwright  MESL  is  considered  a  more  positive 
moisture  barrier  than  the  single  sheet  and  a  justifiabte  added 
cost  for  permanent  construction 
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ROOF  RESPONSE  TO  ICING  CONDITIONS. 
Une,  J.W.,  ct  al,  July  1979,  40p.,  ADA-074  477,  12 
refs. 

Marshall,  S.J ,  Munis,  R.H. 

34.C25 

ROOFS,  THERMAL  CONDUCTIVITY,  ICING. 
MELTING,  SLOPE  ORIENTATION. 

Six  test  roofs  of  two  different  slopes— 16  3  deg  and  39  8 
deg,  and  ihree'  different  roof  coverings— asphalt  shingles, 
cedar  shingles,  and  corrugated  aluminum  sheeting,  were  con* 
structed  at  USACRREL,  Hanover,  New  Hampshire,  and 
were  instrumented  with  thermocouples,  heat  flow  meters, 
and  calibrated  gutters  Measurements  were  recorded  for 
the  winters  of  1971-72  and  1972*73  The  degree  of  ring 
and  the  chronological  changes  m  the  snow  cover  were  recorded 
on  3^*mm  Kodachrome  slidzs  It  was  found  that  cave 
.cing  U  a  sensitive  function  of  the  slope,  roof  covering 
compo^’\ion.  and  solar  radiation.  The  effects  of  wind 
were  not  investigated,  the  data  were  screened  to  remove 
ell  information  corresponding  to  windspeeds  over  8  km/h 
In  order  of  increasing  tendency  to  form  ice  dams  on  the 
eaves,  the  roofs  were  htgh*s1ope  asphalt,  high-slope  cedar. 
h:gh*sIope  aluminum,  low-slope  asphalt,  low-stopc  cedar,  rnd 
low  ".lope  aluminum 
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INSULATING  AND  LOAD-SUPPORTING 
FROPERHES  OF  SULFUR  FOAM  FOR  EX¬ 
PEDIENT  ROADS  IN  COLD  REGIONS. 

Smith,  N.,  ct  a!.  Sep.  1979, 2 Ip.,  ADA-074  694, 6  refs. 
Paziint,  D.A. 

34-742 

ROADS.  THERMAL  INSULATION.  CELLULAR 
MATERIALS,  BEARING  STRENGTH.  FREEZE 
THAW  CYCLES. 

Temperatures  of  the  subgrade  and  of  sulfur  foam  insulation 
lest  sections  in  an  expedient  road  were  monitored  with 
thermocouples  to  document  freezing  and  thawing  conditions 
Vehicular  trafllcking  was  conducted  m  a  limited  basis  to 
determine  the  load  supporting  capabilities  of  the  foam.  The 
sulfur  foam,  placed  directly  under  a  prefabricated  surface 
•nat.  was  found  to  be  unsuitable  ''or  use  as  an  expedient 
(hernial  insulation  and  traffic  toad  supporting  matenai.  primari¬ 
ly  because  of  its  low  tensile  strength  and  high  brittleness 
The  insulating  value  of  sulfur  foam  produced  by  the  batch 
process  m  the  field  was  about  one-half  that  of  extruded 
polystyrene,  meaning  double  the  thickness  for  equal  protection 
against  thaw. 
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CRITICAL  VELOCITIES  OF  A  FLOATING  ICE 
PLATE  SUBJECTED  TO  IN-PL4NE  FORCES 
AND  A  MOVING  LOAD. 

Kerr,  A.D..  Aug.  1979,  12p..  ADA-075  455.  6  refs 
34-802 

FLOATING  ICE.  DYNAMIC  LOADS.  '  ELOCI- 
TY. 

The  critical  velociues  of  loads  moving  over  floating  icc 
plates  have  been  determined  by  several  authors  In  »\\ 
these  analyses  it  was  assumed  that  the  iii-planc  force  field 
in  the  ICC  cover  is  zero  However,  due  to  constrain'.-d 
thermal  strains,  in-ptane  forces  do  occur  in  the  field  The 
purpasc  of  the  present  paper  is  to  determine  their  effect 
upon  the  critical  velocities  of  the  moving  loads  It  is 
shown  that  a  uniform  compression  force  (IcM  reduces  the 
criiical  velocity,  whereas  a  tension  force  has  the  oppxisiic 
effect 
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VOLUMETRIC  CONSTITUTIVE  LAW  FoR 
SNOW  SUBJECTED  TO  LARGE  STRAINS  AND 
STRAIN  RATES. 

Brown,  R.L.,  Aiig  1979.  13p..  ADA-075  474.  10  refv 
34-913 

SNOW  DEFORMATION.  SNOW  COMPRLS- 
SION,  VOLUML.  STRAINS.  STRAIN*  TESTS  DY¬ 
NAMIC  LOADS.  TRACKED  VEHICLES 

A  volumetric  constitutive  equation  was  developed  to  chat  k.tcr 
izc  (he  behavior  of  snow  subjected  to  large  compi.-vivc 
volumetric  dcfnrmau.ms  By  treating  (he  matcrusi  as  .*i 
suspension  of  air  voids  m  a  inainx  material  of  polycrysiallinc 
tec.  a  ratc-dcpcndcnt  voiumctrtc  constitutive  law  was  fornuilal- 
cd  and  found  to  accurately  predict  material  rcsp<tnsc  to 
pressure  loads  fo.  a  wide  range  of  load  ratev  Comparison 
of  the  theory  wi'h  sh«H.k  wave  data  was  not  considcrcti 
m  this  paper,  although  (he  v.oiisuiuttvc  law  appears  lo  he 
valid  for  such  load  situations  Unc  application  to  oversnow 


mobility  of  tracked  vehicles  was  made.  In  this  case,  power 
requiremenis  due  to  snow  «.ompactton  were  calculated  paramet¬ 
rically  in  terms  of  vehicle  speed,  ua  k  loading,  and  sno  v 
density 


CR  79-21 

TOWING  SHIPS  THROUGH  ICE-CLOGGED 
CHANNELS  BY  WARPING  AND  KEDGING. 
Mtllor,  M.,  .Sep.  1979,  2lp..  ADA-077  801.  6  refs. 
34-1380 

CHANNELS  (WATERWAYS),  ICE  COVER,  ICE 
PRESSURE.  SHIPS,  ANCHORS. 

The  report  studies  the  question  of  whether  Great  Lakes 
freighters  could  move  effectively  through  ice-clopged  channels 
with  the  aid  of  tows  provided  by  warping  or  ked/ing  systems 
Ten  operational  concepts  are  outlined,  and  their  advantages 
and  disadvantages  are  noted  The  crushing  resistance  of 
floating  brash  ic'*  then  analyzed.  The  neutral,  rctive 
and  passive  stat.'.  o:  stress  for  laterally  confined  brash  ice 
are  considered,  and  the  resistance  to  horizontal  tnrusting 
by  a  smooth  vertical  wail  is  calculated  for  cohesionlcss  brash 
ice,  and  for  ice  in  which  there  is  finite  cohesion  between 
the  ice  fragments  The  thickening  of  the  icc  cover  in 
the  vicinity  of  a  "pusher**  and  the  formation  of  pressure 
ridges  are  analyzed  in  order  to  estimate  (he  amount  of 
pile-up  that  can  occur  against  a  ship  hull  The  analysis 
then  moves  on  to  consideration  of  ship  resistance  by  brash 
ICC.  taking  into  account  crushing  resistance  at  the  bow. 
tangential  friction  at  (he  bow.  and  the  hull  fnction  aft  of 
the  bow  section.  Comparisons  are  made  between  thrust 
from  the  ship’s  screws  and  the  calculated  ice  resistance. 
The  next  section  of  the  report  estimates  the  force  requirements 
for  a  w  ai  ping  or  kedgmg  system  in  terms  of  thrust  augmentation 
for  existing  vessels  Tow  cable  rcqu.rements  are  given, 
and  estimates  are  made  for  cable  anchors  and  for  anchorage 
of  underwater  structures  Tlie  force  and  power  requiremenis 
for  winches  and  wmdlas-zs  arc  given,  the  practical  problems 
involved  m  the  pickup  or  transfer  of  cables  are  mentioned, 
and  the  report  concludes  with  a  brief  appraisal.  The 
conclusion  is  that  a  simple  warpirg  tug  system  is  appropriate 
for  a  full-scale  experiment,  a  chain  ferry  with  auxiliary  barge 
seems  attractive  for  an  operational  system,  and  a  chain 
ferry  plow  may  be  an  effitjc  wray  to  clear  ice  from  channels 


CR  79-22 

CRYSTAL  ALICNME '  TS  IN  THE  FAST  ICE  OF 
ARCTIC  ALASKA. 

Week?,  W  F ,  ct  al,  Oct  jip ,  ADA-077  igg,  9 
refs. 

Cow,  A.J. 

34-1379 

ICE  CRYSTAL  STRUCTURE.  FAST  ICE,  ICE 
CRYSTAL  GROWTH,  SEA  ICE.  OCf  \N  CUR- 
RENTS 

Field  observations  at  60  sites  located  in  the  fast  or  near- 
fast  ICC  along  a  1200-km  stretch  of  the  north  coast  of 
Alaska  between  Bering  Str..>.  and  Barter  Island  hive  shown 
that  95"  of  the  icc  samples  xxhibit  striking  c*axis  alignments 
within  the  horirontal  plane  Such  alv'imcMis  were  usually 
well  developed  by  the  nine  the  icc  was  50  cm  thick  and 
in  some  cases  when  I’.c  i.c  was  20  cm  thick  In  all 
cases  the  degree  of  preferred  orientation  mcrcaved  with  depth 
in  the  ice  Reprcscniat«vc  standard  wialions  around  a 
mean  direction  in  the  horizontal  plane  arc  commonly  less 
than  10  deg  for  samples  collcct^o  nc»'  the  boltnn  of  the 
ice  The  general  patterns  of  the  .vhgnmcnts  suppo'^l  a 
correlation  between  the  preferred  c-a*  direction  and  the 
current  direction  at  the  icc  watci  interface  A  comparison 
between  c-axis  alignments  and  spot  current  measurements 
made  at  42  locations  shows  that  the  most  frequent  current 
dtrcviion  '<•  ,'.les  with  the  mean  c-axis  dircertim  Such 
alignments  arc  b  *»»*ved  ’<>  be  rlic  result  of  gcotr.fric  selection 
with  the  inosi  tavor*...  or.cnte'jo.i  "v-i  i  ih»'  in  vhicH  the 
currenf  flows  norm-**  It.  •  nmposc 

the  dcndntic  sea  icc'*t4  v*s,c’  • .  t«c 


CR  79-23 

EFFECT.S  OF  SEA«^  NAL  CHANGES  AND 
GROUND  ICE  ON  I  ....vTROMAGNETIC  SUR- 
VEYS  OF  PERMAFROST. 

Arconc.  S  A.,  cl  cl.  Oct  1979.  24p..  ADA-077  903 
Delaney.  A  J  ,  Scllmann.  P  V. 

51-2363 

PERM  \FRO.ST  DISTRIBUTION.  ELECTRO- 
MAGNETIC  PROSPECTING.  SEASONAL 
VARfATlOVS.  GROUND  ICE 

ITic  pcrforniamc  of  so'^faw  ’rjpcdancc  and  magnctiv  indiitlion 
cIcslronuigiK.it  subsurfjvc  exploration  tct’mimic'  was  siudictl 
seasonally  at  various  site*  tt>  A'-iska  where  pcnnafrosl  and 
massive  yound  ix,c  k  .u*^rcd  The  mcihotls  used  h.ivc 
greatest  sensitivity  within  shtmt  20  m  tif  the  surfatc  .uul 
arc.  thcrcfoic.  m«>st  .ipplieablc  for  shalUiw  suhsur^avc  investig.s 
tions  The  sclcslion  of  study  sites  was  based  .»n  anticipated 
eontmsts  m  cicstrieal  resistivity  between  ground  lec  and 
.sdjaecnt  earth  materials  \  magnetu  mdiKlton  instrument, 
using  1  seP.  'alton  sd  1 6ft  m  between  the  transmitter  »nd 
rcscivcr  .in.  -nas.  i.i  gcncial  was  able  to  detest  neu  surf.isc 
/»>ne'  of  ma  •  ivc  ise  and  lo  pr<»vidc  data  regarding  pcrniifri'si 
disirihutto:'  .11  bi>th  (he  fairb.-tnks  ami  I’rudhtK  iliy  arc  is 


CR  79-24 

ANTIFREEZE-THERMODRILLING  FUR  CORE 
THROUGH  THE  CENTRAL  PART  OF  THE 
ROSS  ICE  SHELF  (J-9  CAMP).  ANTARCHCA. 
Zotikov,  1.A.,Nov.  1979, 12p.,  ADA-078  748, 11  refs. 
34-1577 

ICE  SHELVES.  ICE  CORES,  DRILL  CORE  ANAL¬ 
YSIS. 

By  using  a  new  thermneoring  technique,  a  hole  was  successfully 
dtiUed  through  the  416-m  thickness  of  the  Ross  Ice  Shelf 
at  J-9  Car.,-*  This  report  provides  a  description  of  the 
drill  and  an  account  of  this  drilling  project  A  provisional 
examination  of  the  core  shows  the  icc  shelf  to  consist  of 
410  m  of  snow  and  glacial  ice  underlain  by  6  m  of  sea 
ice  formed  by  direct  freezing  of  sea  water  to  the  bottom 
of  the  Ross  Icc  Shelf  (Auth) 

79-25 

C.aARGED  DISLOCATION  IN  ICE:  1.  EXIST- 
VNC2  AND  CHARGE  DENSITY  MEASURE- 
MENT  BY  X-RAY  TOPOGRAPHY. 

Itagpki,  K .  Nov.  1979,  12p,  ADA.078  775,  23  refs. 
jM608 

ICE  ELECTRICAL  PROPERTIES,  ELECTRIC 
CHARGE.  DISLOCATIONS  (MATERIALS), 
RAY  ANALYSIS.  ICE  CRYSTAL  STRUCTURE. 
The  motion  of  dislocations  in  single  crystal  ice  under  an 
clecti.  fit.  id  w-?s  observed  by  using  X-ray  topographic  methods 
Electric  charge  density  or.  these  dislocations  was  deduced 
from  the  amplitude  and  *ength  of  the  dislocation  segment 
under  the  known  AC  electrical  field  In  linear  change 
density,  considerable  variation  is  possible,  depending  on  I’le 
effective  field  actr  g  on  the  dislocation  lines 

CR  79-26 

LAKE  CHAMPIAIN  ICE  FORMATION  AND 
ICE  FREE  DATES  AND  PREDICTIONS  FROM 
METEOROLOGICAL  INDICATORS. 

Bates,  R  E ,  ct  al,  Nov.  1979.  2  Ip.,  ADA-079  640,  11 
refs. 

Brown,  M.-L. 

34-1  745 

LAKE  ICE.  ICE  FORMATION.  ICE  BREAKUP, 
METEOROLOGICAL  DATA,  PERIODIC  VARIA- 
TION5 

A  19-yr  f-^cord  of  the  annual  closing  and  opening  r»ies 
ot  operation  of  the  Lake  Champlain  ferry  at  Grand  Isle. 
Vermont,  which  arc  controlled  by  the  lake’s  icc  cover,  was 
made  available  to  CltREL  These  navigation  records  accu¬ 
rately  approximated  the  freeze-over  and  breakup  dates  for 
the  ferry  crossing  area  between  Cordon  Landing.  Vermont, 
and  Cumberland  Head.  New  York  When  compared  siaiisit- 
caity  with  water  temperature  and  climatological  data  far 
the  same  years  at  nearby  Lake  Champlain  locations,  the 
dates  allowed  accurate  predictions  of  icc  formation  From 
nearby  air  temperature  records,  cumulative  freezing  degree- 
day  (C)  curves  were  plotted  for  each  year  of  record,  and 
tv-c  rnDnauon  dates  and  standard  deviations  were  predicted 
with  considerable  acv-uracy  Several  methods  of  predicting 
ice  formation  on  Lake  Champlain  were  attempted  ‘The 
most  accurate  approach  used  a  combination  of  water  tempera 
lures  and  freezing  degree-days  The  influence  of  wind 
speed  on  icc  cover  formation  and  prediction  are  also  discussed 
in  the  report 

CR  79-27 

SOME  BESSEL  FUNCTION  IDENTITIES  ARIS¬ 
ING  IN  ICE  MECHANICS  PROBLEMS. 

Takagi,  S  .  Nov  1979.  i3i  DA-078  709.  10  refs. 
34-1609 

ICE  MECHANICS.  ANAL'.  .SIS  (MATHEMAT¬ 
ICS). 

Some  Bevsei  function  identities  found  by  solving  priblems 
of  the  deflection  of  a  filiating  u.*.  plate  by  two  dilTcrcnt 
mcth»>d5  arc  rigorously  proved  The  mastci  formulas  from 
which  all  the  identities  arc  derived  arc  in  a  Fourier  rcv-p'ocal 
relationship,  connecting  a  Hankei  .'mction  to  an  c*pi.iicntiai 
function  Many  new  formulas  can  be  derived  from  the 
master  formuf*.s  The  analyiicai  mcthiKl  presented  here 
now  opens  the  way  to  study  a  hitherto  impossible  type 
of  problem  the  deflection  of  floating  clastic  plates  of  various 
shapes  and  boundary  ondilions 

CR  79-28 

ELECTRON  MICROSCOPE  INVESTIGATIONS 
OF  FROZEN  AND  UNFROZEN  BENTONITE. 
Ktimai.  M..  Nov.  1979.  14p,  ADA-078  776.  12  refs 
34-1578 

ELECTRON  MICROSCOPY,  FROZEN  GROUND 
PHYSICS.  SOIL  STRUCTLKE.  CLAY  SOILS 

Transir.  ssion  .nnd  scanning  election  micrographs  <if  I'niial 
hcnirntic  revealed  thin,  mtc.x  like  grains  with  irreg  dar  shapes 
Most  of  the  bentonite  showed  electron  iliffr.-Vciion  rms  pattern', 
but  some  showed  hexagonal  net  p.xllerns  .is  well  as  ring 
p.»ttcrns  The  lengths  of  the  unit  cells  we'^r  calculated 
lo  be  5  IH  A  .iliing  the  a-ixic  and  8  97  'N  aUmg  the  b-axi' 
Scmtqu iniit.iticc  .malyscs  uerr  .nadc  uv.ng  an  energy  dispcr- 
■iivc  spectrometer  C  oumion  dements  inch  as  .Si.  T-.  Al.  1-c. 
Mg.  Ni  rid  K  w.rc  «lctcrmmcd  The  m«»lccutar  ratio i»f  Si02- 
AI.O«  was  c  iicuhtcd  to  he  lO()  for  the  hulk  sample,  in 
duating  th.tt  1  iniat  heiUoiuic  >\  ciintiar  m  most  rcspr,.ts  lo 
\Vy<>intng  bentonite,  .oid  is  cl  svificd  as  ,1  tnonlmorilloniic 
Ihc  inicrostructurc  of  frozen  I  ii.iat  bcntoiuli  was  observed  at 
a  specimen  tcmpcr.iiurt  of  ''K)C  using  a  sc.inning  electron 
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microscope  equipped  wuh  »  cold  stage  Frozen  bentonite  and 
segregated  ice  patterns  formed  from  wet  bentonite  were  exam¬ 
ined  using  an  «I-ray  map  and  Si  X-ray  line  scan.  Sublimation 
processes  of  ice  m  the  frozen  bentonite  were  obsen^'^d  at  speci¬ 
men  temperatures  of  -60  and  -SOC.  Afte:  sublimation  of  the 
ice,  the  bentonite  displayed  a  honeycomb  structure  It  was 
concluded  that  the  freezing-sublimation  cycle  in  frozen  soil 
increases  the  permeability  of  water  vapor  due  to  the  three- 
dimenstonal  structure  of  the  coagulated  clay  formed  by 
freezing 
CR  79-29 

ANALYSIS  OF  PLASTIC  SHOCK  WAVKS  IN 
SNOW. 

Brown,  R.L.,  1979,  14p.,  ADA-080  051,  12  refs. 
34-2528 

WAVE  PROPAGATION,  SNOW  DEFORMA¬ 
TION.  SHOCK  WAVES,  LOADS  (FORCES), 
analysis  (MATHEMATICS). 

At  analytical  study  of  the  propagation  of  shock  waves  in 
snov  was  carried  out  to  evalvate  the  response  of  medium 
dens  ty  ^now  to  high  rates  of  loading  One  solution  was 
developed  for  steady  shock  waves,  this  resulted  m  calculation 
of  pressure  jump,  density  jump  and  stress  wave  speed  Corre¬ 
lation  with  available  experimental  data  was  found  to  be 
good.  Noniteady  shock  waves  were  also  considered  in 
order  to  evaluate  wave  attenuation  rates  in  snow  Very 
few  data  were  available  to  compare  with  the  analytical  results, 
so  no  definite  conclu*.ons  on  the  part  of  the  study  could 
be  made.  The  results  show,  however,  that  shock  waves 
that  produce  plastic  deformation  attenuate  at  extremely  high 
rates  and  that  differences  in  pressure  between  two  waves 
are  quickly  eliminated  within  a  short  distance  Calculations 
were  also  made  to  evaluate  the  effect  ol  wave  frequency 
on  attenuation  rates.  The  results  show  that,  for  plastic 
waves,  frequency  is  not  a  predominant  factor  for  determining 
attenuation  rates  (Auth.) 

CR  79-?0 

SUPPRESSION  OF  RIVER  ICE  BY  THERMAL 
EFFLUENTS. 

A5hton,  G.D.,  Dec.  I9T9,  23p.,  ADA-U80  654,  5  refs 

34- 2283 

RIVER  ICE,  ICE  CONTROL.  THERMAL  DIFFL 
SION,  THERMAL  POLLUTION.  HEAT  TRANS¬ 
FER. 

The  ice  suppression  resulting  from  discharge  of  warm  water 
into  nven  during  winter  is  analyzed  with  emphasis  m  two 
different  cases  In  Part  t,  the  case  of  a  thermal  elT.uent 
fully  m<xed  across  the  flow  section  is  analyzed  to  include 
the  effccs  of  unsteadiness  in  the  effluent  temperatir^  and 
the  meteorological  variations  The  location  of  the  ice 
edge  IS  determined  either  by  O  C  water  temperature  critenon 
or  ail  eqUhbrium  tee  melting  analysis.  The  choice  of 
the  applicable  criterion  emerges  naturally  from  the  analysts, 
even  though  the  locaiicn  of  the  icc  edge  may  be  considerably 
different  when  a  stea  \  '‘ate  analysts  is  done  In  Part 
2.  the  case  of  a  side  disenarge  of  heated  effluent  is  zed. 
also  in  an  unsteady  manner,  and  the  effects  tf  tia>'  e 
dispersion  are  included  m  the  analysts  Compari>o  «rc 
made  in  Parts  I  and  2  to  limited  fteid  dhts  that  arc  av, .  jbic 

CR  80-01 

IMPROVED  ENZYME  KINETIC  MODEL  FOR 
NITRIFICATION  IN  SOILS  AMENDED  WITH 
AMMONIUM.  1.  LITERATURE  REVIEW. 
Uggett.  D.C,  et  a1,  Jan  1980.  20p .  ADA-082  303, 
Refs.  p.  18-20. 

Iskandar,  I.K. 

35- 2583 

WASTE  TREATMENT.  WATER  TREATMENT. 
SOIL  CHEMISTRY.  SOIL  MICROBIOLOGY, 
GROWTH. 

Previous  research  indicates  that  riitriflcation  in  pure  cultures 
can  be  represented  by  Michaelis-Menten  kinetiv^  However, 
ihe  effects  of  temperature  and  especially  pH  have  r.o(  been 
treated  systema'ically  in  any  of  the  previous  reviews  ^»f 
the  subject  The  work  reported  here  is  an  attempt  to 
synthesize  reported  temperature  and  pH  effects  on  nilnficathm 
and  n'trifier  growth  rates  In  addition  wc  attempt  to 
extend  the  principles  of  microbial  kinetics  to  soils  Our 
work  indicates  that  pH  effects  can  be  interpreted  mechanistical¬ 
ly  as  inhibitions  by  hydrogen  and  hydroxyl  ions,  nitrous 
acid,  and  ammonia  Tliese  arc  incorporated  in!(>  the  Michac- 
lis-Menten  expressions  It  is  also  our  observat  on  that 
ammonium  oxidirers  in  natural  habitat;  arc  cha>acic'i7cJ 
by  lower  Michaelis  constants  than  pure  cultures  Phis 
•s  significant  particularly  m  terms  of  their  prowth  and  iLtivity 
in  acid  soils  Alternatively,  wc  speculate  that  pro'ifcration 
of  ammonium  oxidizers  m  acid  soils  is  due  !<  spatial 
hcierogenniy  of  “pH”  at  the  micri»site  level 

CR  80-02 

WINTER  THERMAL  STRUCTURE.  ICE  CONDI¬ 
TIONS  AND  CLIMATE  OF  LAKE  CHAMPLAIN. 
Bglcs.  R  E .  Jan  1980.  26p..  ALA-082  304.  t  refs 
35-258.' 

LAKE  ICE,  ICE  CONDITIONS  TMERMAI. 
REGIME.  ICE  FORMATION.  ICf:  WIERMAl 
PROPERTIES,  WATER  1 EMPIRA  rURE. 
METEOROLOGICAL  DAT/v,  WINTER.  THER¬ 
MISTORS,  STEFAN  PROBLEM 

Winter  thermal  structure  and  kc  vonditxu-  n  the  l.-ind 
fast  ICC  cover  of  lake  Charnpl,sin  were  s>  >.  c<l  m  (tcl.iil 
for  the  winters  of  {‘)/5-76  and  Ihc  lake  was 

ins.rumcnted  to  a  depth  of  1  5  m  with  .s  stung  id  highly 


calibra'cd  thermistors  attached  to  an  ice  moonng  system 
and  coiiiKtted  to  a  data  logger  at  Shelburne  Point,  Vermont, 
duni  2  the  winter  of  1975-76  and  at  Gordon  Landing  on 
Grand  Isle.  Vermont,  dunng  H  77  This  data  logger 
automii  cally  recorded  water  temperatures  from  the  surface 
of  the  lake  through  snow,  ice  and  water  vertical  profiles 
to  the  bottom  of  the  lake  every  four  hours  Pertinent 
meteorological  parameters  are  presented  for  the  appropriate 
measurement  sites  dunng  the  two  winter  periods,  November 
*75-Apnl  *76,  and  November  *76-Apnl  *77.  Computations 
were  made  of  fr.-ziM^  degree  days  for  both  winters  and 
correlated  with  i  -  'matioa  dates.  Predictions  of  ice 
growth,  using  the  5  *‘'‘<t:.onwithanemptncaIcoefncient. 
were  correlated  •*>  .vC  growth.  Documentation 

was  made  of  th  ‘'.un  Transportation  Company's 

first  attemul  .  i  -vigation  by  ferry  from  Gordon 

! —' !irg.  \c  ..  !•»  tiand  Head.  New  York,  in  a 

lani.  LiSi  ‘c'  i.  ».  :hc  coldest  winters  of 

this  ! 

CR  80-03 

REVEGETAA  S  TWO  CONSTRUCTION 

SITES  IN  AMPSHIRE  AND  ALASKA. 

Palazzo,  A.J  ,e.  Jan.  1980, 21p.,  ADA-082  305,  30 
refs. 

Rindge,  S  O .  G . ..  z  A 
35-2586 

REVEGETATH'  .EWAGE  L  *CPOSAL  LAND 
RECLAMAT*  •  ^  '  3ES.  OE  A /EL.  ORGAN¬ 
IC  SOILS,  SLLi  tj^.'.  NUTRIEN*  CYCLE. 

Reveget  tion  techm  .le*  vere  mvestigaud  for  gravel  soils 
tn  cold  egions  1  -o  gravel  soil  test  site,  were  established 
in  Hano%er.  New  Han  .Mhire.and  Fairbanks.  A!x»ka  Dunng 
three  growing  seasons,  we  studied  the  applicability  and  cost 
effective  less  of  various  nutnent  sources  and  nulc*-  materials 
The  *  :nt  sources  tnehtded  sewage  sludge  (4‘>.  60  and 
80  too:.  hcre)  and  eomm.rc.  il  fcrttlizer  (at  200.  400  and 
600  Ib/acre)  The  mulching  materials  were  wood  fiber 
mulch  with  various  types  of  tackifiers.  peat  moss,  and  sewage 
sludge  The  effects  of  r-^fertilization  dunng  tl  e  second 
growing  season  were  ats'  studied. 

CR  80-04 

ENVIRONMENTAL  ANALYSISOFTHL  UPPER 
SUSITNA  RIVER  BAS.N  USING  LANDSAT  IM¬ 
AGERY. 

Gatlo,  L  W..  Cl  al.  Jan.  I9L T.  4lp..  ADA-084  9(0.  52 
refs. 

Merry,  C  J  ,  McKim,  H.L .  Last  son.  D  E. 

34-3 1 98 

AERIAL  SURVEYS.  REMOTE  SENSING.  SPACE- 

BORNE  phot:*gkaphy.  landsat  map¬ 
ping,  PHOTOINTEKPRETATION,  SPACE¬ 
CRAFT,  RIVER  BASiSS.  ENVIRON  .ME  sTS. 
UNITED  STATES-ALASKA— SUSITNA  RlV.iR 
The  primary  objectives  of  this  study  were  to  I)  prepare 
a  map  from  Landsat  imagery  of  the  Upper  Susitna  River 
Basin  drainage  network,  lakes,  glaciers  and  snnwfields.  2) 
identify  possible  faults  and  lineaments  within  the  upper  basm 
and  within  a  tOO-km  radius  of  the  proposed  Devil  Canyon 
and  Watar..:  dam  sites  as  observed  on  Landsat  imagery, 
and  J)  prepare  a  Landsat-dcrivcu  map  showing  th-'  iistnbution 
of  surficial  geologic  materials  and  poorly  draired  areas  'fhe 
BROS  Digital  Image  Enhancement  System  (EDIESj  provided 
computer-enhanced  images  or  Landsat-l  ..cene  5470-19560 
1he  EDIES  f;<sc  color  comfvositv  of  this  scene  was  used 
as  the  base  fv>r  mapping  di*inagc  network,  lakes,  glaciers 
and  snowficlds,  six  surflcir*.  geologic  materials  units  and 
poorly  drained  areas  Some  .mgle-band  and  other  color 
composites  of  Landsat  images  were  used  during  interpretation 
All  the  above  maps  were  prepared  by  photointerpreiation 
of  I.andsat  images  without  usinr  computer  analysis,  atrial 
photographs,  field  data,  or  publisher  reports 

CR  80-05 

ASPHALT  CONCRETE  FOR  COLD  REGIONS;  A 
COMPARATIVE  LABORATORY  STUDY  AND 
ANALYSIS  OF  MIXTURES  CONTAINING  SOFT 
AND  HARD  GRADES  OF  ASPHALT  CEMENT. 
Dempsey.  P  J  .  cl  al,  Jan.  1980,  55p..  ADA-082  198. 
39  refx. 

ingersoU.  J  .  Johnson.  T  C .  Shahtn.  M.Y. 

33-258/ 

BnUMEN.S.  BlTtMINOLSCONCREl  LS.  PAVE¬ 
MENTS.  CEMENT  ADMIXTURES.  TENSIlE 
PROPERTIES.  CRACKING  (FRACTURING). 
.‘STRAIN  TESTS.  THERMAL  EFFECTS.  VISCOSI- 
■  Y.  TRAFFIC-ABILITY 

Pavements  containing  soft  asphalt  cement  have  been  shown 
in  the  past  lobe  less  susceptible  to  low-icmperaturcvontracii<' 

<  racking,  but  tr  ‘t  susceptible  fi* traffic  load-associatcddistrcss 
111  Wan  I  weal^t  .  than  pavements  with  harder  asphalt  cements 
This  rcsea'*  -.omprised  lahiKatory  testing  to  determine  the 
piopcrtics  of  asphali-aggrcgxtc  mixtures  containing  three 
grades  of  asphalt  cements,  and  analyses  to  project  the  perform- 
.spec  'f  pav-'ments  containing  each  of  the  asphalts,  m  resisting 
ihrrinally  induced  distress  and  iraffic  ass<Kiatcd  distress 
I  rom  U  c  results  it  iv  cnmlwicd  that  only  the  softest  .ssphsit 
vCtncnt  .ested  tAf  2  would  perform  satisfacto'ily  m  a 
cold  cliiMtic  7t  -  Pie  miHicratcly  v>ft  (AC  5)  an<l 
iniKlcr.xteiy  hard!  -v  asphalt  cements  showed  itllic  suscep- 
lib'ltiy  to  thermal  cra<  king  m  a  minlcratc  and  n  warm  ctinnti< 
/one  respectively  Ihc  AC  2  5  and  A(  ^  asphalts  are 
not  rccotiiincndcil  for  use  m  warm  climates  however,  owmg 
to  mcre.x«ed  susccplibiltly  tt>  rutting  under  tr.xrfu 


CR  80-06 

MAXIMUM  THICKNESS  AND  SUBSEQUENT 
DECAY  OF  LAKE.  RIVER  AND  FAST  SEA  ICE 
IN  CANADA  AND  ALASKA. 

Bilcllo,  M.A.,  Feb  1980,  160p..  ADA-084  488,  57 
refs. 

35-2588 

ICE  COVER  THICKNESS.  ICE  MELTING,  ICE 
DETERIORATION,  LAKE  ICE,  RIVER  ICE.  SEA 
ICE,  FAST  ICE.  AIR  TEMPERATURE.  »CE  FORE¬ 
CASTING 

Weekly  measurements  of  the  thickness  of  lake,  river  and 
fast  sea  ice  made  over  a  period  of  10  to  15  years  at  66 
locations  tn  Canada  and  Alaska  arc  analyzed,  and  the  portion 
of  the  data  relating  to  maximum  icc  thickness  and  decay 
(i  e.  Ihe  decrease  in  ice  thickness)  examined  Ice  thickncM 
curves  revealed  individual  patterns  of  ice  decay,  and  compari¬ 
sons  bctw-'c.  locations  disclosed  major  contrasts  in  the  amount 
of  ice  ar  .non  and  the  times  of  maximum  ice  and  ice 
cieara  Although  many  fswtors  afreet  the  icc  decay 

process,  this  study  investigates  in  detail  the  effect  of  thawing 
temperatures  Concurrent  measurements  of  the  air  tempera¬ 
ture  at  each  location  .nade  it  possible  ^  analyze  the  relationship 
between  accumulatca  thawing  degree  days  (ATDD)  and  ice 
cov"*'  decay.  Other  factors  affecting  icc  ablation  and  break¬ 
up,  viich  as  snow-icc  formation,  snow  cover  depth,  solar 
radiat'jn  and  wind  are  also  discussed 

CR  8U-U7 

WASTEWATER  TREATMENT  IN  COLD  RE¬ 
GIONS  BY  OVERLAND  FLOW. 

Martel,  CJ..  ct  al,  Feb  1980,  14,  .  ADA-084  489,  16 
refs. 

Jenkins,  T  F ,  Palazzo.  A  J. 

34-3325 

WASTE  TREATMENT.  WATER  TREATMENT, 
IRRIGATION.  COLD  '  EATHER  PERFORM¬ 
ANCE,  ENGINEERING.  SOIL  CHEMISTRY. 
AGRICUcTURE 

Primary  effluent,  secondary  effluent  (package  extended  aera¬ 
tion  plant  effluent  w>ih  BCD's  often  greater  than  30  mg/Iiier) 
and  tapwater  were  applied  to  separate  sections  of  a  pilot- 
scale  overland  flow  site  m  a  cold  regions  environment  The 
average  .application  rate  for  each  section  was  5  0  cm  (2  0 
m.J  per  week  Performance  was  evaluated  for  one  year. 
May  1977  to  June  1978  Results  of  this  study  demonstrated 
•nst  overland  flow  can  renovate  both  primary  and  secondary 
refluent  dunng  spring,  summer  and  fall  seasons  However, 
durur  winter,  runoff  water  quality  fr  m  IK,  primary  section 
con';  >  d  almost  no  poliutants  during  its  enure  operation 
Ammonia  was  the  easiest  form  of  nitrogen  to  remove  and 
nitrate  was  the  most  difflcult  Rainstorms  did  not  cause 
a  “flushing”  effect  However,  ammonia  and  nurate  concen¬ 
trations  in  the  runoff  incrr.vsed  during  snowmelt  The 
forage  yield  from  the  pr^miry  am'  secondary  sections  was 
almost  twice  that  of  a  typical  New  Hampshire  hayfleld 
Wastewater  application  dunng  winter  caused  only  minor  cases 
of  plant  injury  Based  on  these  results,  a  minimum  of 
30  days  of  storage  is  reconi,. tended  if  overland  flow  is 
used  as  a  polishing  process  If  overland  flow  is  used 
to  treat  primary  effluent,  the  number  i>r  storage  days  predicted 
by  I'PA-l  computer  program  appc.'’s  to  be  adequate 

CR  80-08 

ANALYSIS  OF  THE  PERFORMANCE  OF  A  140- 
FOOT  GREAT  LAKES  ICEBREAKER:  USCGC 
hATMAl  BAY. 

Vance,  G.P..  Feb.  I9b0.  28p.  ADA-084  736.  8  refs. 
.34-3199 

ICEBREAKERS,  BLBBLES,  PROTECTIVE  COAT¬ 
INGS.  ICE  COVER  THICKNESS.  ICE  FRICTION. 
ICE  .■yTRENOTH. 

Tlus  rerviri  prrscniv  ihc  ic'iili'  of  the  i.’sis  on  the  new 
I  S  Coast  Cuiari*  Uii-f,  utbreaker  Katmai  Bay  cVkTflB- 
101)  m  tnc  level  phre  ivc  .xnd  brash  kc  in  ^^httc^lvh  Hay 
and  the  St  Marys  Kivrr  Fnc  r-'suits  indtea'c  that  the 
vessel  van  penetrate  22  in  <4  kvcl  frcshwitvr  i.c  with 
2*3  in  of  now  cover  tl  tan  ais«i  penetrate  up  to  48 
in  of  bravh  ivc  in  a  voniinuous  miHlc  «nd  at  least  30 
in  of  platr  uc  by  baeking  and  f.smt:ung  The  installed 
bubbler  sy.tem  decreased  the  lequ-rcJ  p«iwer  of  tb-  vessel 
from  10  to  to""  in  brash  ivC  xn<!  25  {«>  15-,  » 

The  low  frivtion  vo.sting  appears  to  he  effcvU'C  i  dcvfvastng 
the  friction  lavtor  whrn  it  reni.iir.s  ml?  l  when  it  peels 
off.  i(  appeals  to  make  v«)ndiUons  worse  than  pt  punt 
An  .ivcr.-igc  dyn.imtv  frivtior  l-iitor  ot  <)  15  coula  be  U'cd 
over  the  cntTc  hull  for  these  tests 

CR  80-09 

HIGH-EXPLOSIVE  CRATERING  IN  FROZEN 
AND  UNFROZEN  SOH  S  IN  ALASKA. 

5...'.'!  ’  I\’'  I'LSj  ;ip.  AI)\-084  702.  8  refs 

14-3.326 

I  RO/.hN  GROl  ND  MI  CllAMCS.  EXPLOSION 
EFF'I  CT  ..SEASONAL  I’RLI  /I  MIAW.  I  \LIKS. 
EXCAV  AIION*.  ILSIS 

I  splosivc  irw.rring  tests  wet-  'vtc.l  m  sc.i'on.Uv  fri»/cn 
and  thawci)  gr.tvel  it  I  t  Rivliar.lso;' ..cs''  Xtuhotage  \!isk.i. 
and  in  seaso*Mily  fio/cn  and  thawed  s  ||  o.erlvmg  permaffirtt 
and  in  'ilc  j-v  nnafrosi  .it  It  right  near  lairbanks. 

\i.isk>i  I  pli.vne  .'.ifgc  wcighis  ringc.!  from  2ft  n*  *120 
ib.  an<t  kinty  hurnl  dcp’hv  tai’g.d  fri-m  .tb*.ii(  i  l*.  40 
ft  the  .  ubr  fwil  of  thf  thogv  wr.ghl  s.  d  nj:  wi\  .iscil 
to  deterr'sne  f  ts.tnu.,i  s.  ilc.!  .  -  itc  b  •troM..  i'  I  “plu.uitn 
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scaled  depth  of  butial  of  the  charge  Test  results  for 
frozen  and  thawed  gravel  were  essentistl}^  the  same  oecause 
of  the  low  moisture  content  and  the  re'4tively  shallow  depth 
of  freezing  (S  to  »  ft).  The  optimum  dtpth  of  bunal 
of  the  charge  for  maximizing  tlie  appau***'  radius  and  depth 
and  the  true  radius  wu  about  18  ti.  es  the  cuc'e  root 
'if  the  chaise  weight  tor  both  the  frozen  ati'  thawed  conditioiis. 
in  seasonally  frozen  silt  overlying  a  talik  and  silt  permafrost, 
the  maximum  scaled  crater  dimenst*>ns  and  optiiram  scaled 
buiial  depths  of  the  charge  were  smaller  than  for  the  thawed 
condition  o'-  '?pt  for  the  true  crai-r  dimensions  The  chan* 
neling  of  energy  in  the  tsM  produce^  'naximum  crater  dimen* 
sions  and  tr'  optimum  hunal  depth  for  the  true  crater  that 
IS  larger  than  for  the  thawed  conditum  The  results  for 
the  hotnoge' co'-is  silt  permafrost  wnc  very  similar  to  the 
frozen  gravel  results,  with  much  smaller  maximum  crater 
dimensions  and  smaller  optimum  charge  hunal  depths  than 
for  the  thav-ed  silt  overlying  permafrost. 

CR  80-10 

MATHEMATICAL  MODEL  TO  CORRELATE 
FROST  HEAVE  OF  PAVEMENTS  WI  H 
LABORATORY  PREDICTIONS. 

Berg,  R.L.,  cr  al.  Feb.  1980  49p.,  ADA-084  737,  6'' 
refs. 

Cuymon,  G.  ,  Johnson,  T  C. 
i4»3200 

MATHEMATICAL  MODELS,  FROST  HEAVi 
FROST  PENETRATION.  HEAT  TRANSFER, 
SOIL  WATER  MIGRATION,  PAVEMENTS, 
COMPUTERIZED  SIMULATION,  LABORATO¬ 
RY  TECHNIQUES.  FORECASTING. 

A  mathematical  model  of  coupled  heat  and  moisture  flow 
in  soils  has  been  developed  The  model  includes  algorithm* 
for  phase  change  of  soil  moUture  and  frost  heave  and  permits 
several  types  of  boundary  and  initial  conditions  The 
finite  element  method  of  weighted  residuals  (Galerkin  proce¬ 
dure)  was  chosen  to  simulate  the  spatial  regime,  and  the 
Cionk-Nicholson  method  was  used  for  the  time  domain  po'tion 
of  the  model.  To  fac.liute  evaluation  of  the  model,  the 
heal  and  moacure  fluxes  wcu  euentially  decoupled:  mobture 
flux  was  then  simulated  accurately,  u  were  heat  flux  and 
frost  heave  in  a  laboratory  test.  Comparison  of  the  simulated 
and  experimental  data  illustrates  the  importance  of  unsaturated 
hydraulic  conductivity  It  is  one  parameter  which  U  diflicull 
to  meuure  and  for  which  only  a  few  laboratory  test  results 
are  availaNe.  Therefore,  t^^saturated  hydraulic  conduetivi* 
des  calculated  m  the  computer  mod...  -nay  be  a  significant 
source  of  error  in  calculations  of  frost  heave.  The  algorithm 
incorporating  effects  of  surcharge  and  overburden  was  incon* 
elul>vety  evaluated  Time*dependent  frost  penetration  and 
frost  heave  in  laboratory  specimens  wetc  closely  simulated 
with  the  model  After  10  days  of  simulsiio-i.  (he  computed 
frost  heave  wu  about  2  3  cm  vs  2  0  cm  ar.d  2  8  cm  m 
two  tests  Frost  penetration  was  computed  as  15  cm 
and  was  measured  at  12  0  cm  and  12  2  cm  in  the  two 
laboratory  samples  after  10  days 

CR  80*11 

ROOF  LEAKS  IN  COLD  REGION.S:  SCHOOL  AT 
CHEVAK,  ALASKA. 

Tobiasson.  W.,  et  tl.  Apr.  1980.  12p..  ADA*084  914. 
Johnson,  P.R. 

34*3327 

ROOFS.  LEAKAGE,  BUILDINGS.  MELTWATER. 
SNOW  ACCUNiULATION.  CONDENSATION, 
SUBPOLAR  REGIONS. 

Four  types  of  roof  leaks  occurred  at  a  new  school  building 
in  Chevs*  Alas' a  I )  blowing  snow  entered  the  roof  through 
eave  vent  and  then  melted.  2)  slush  and  ice  in  roof  valleys 
caused  mrh^tau..*  to  overflow  the  valley  flashing  and  run 
into  the  ng,  3)  water  entered  at  a  roof/walt  inlersecuon 
and  4)  in  .Mry  areas  water  entered  through  gaps  in  ihr 
sloping  piv-  ooa  deck  Sealing  the  eave  vents  made  it 
impossible  *  blowing  snow  to  enter  (he  roof  at  the  eaves 
Etectne  hea  'apes  elimini'ed  the  valley  icing  problem 
Missing  flashing  was  respons'Me  for  the  roof*wall  intersection 
leaks  The  absence  of  a  vapor  barrier  in  the  roof  was 
the  cause  of  many  leaks  U  was  recommendrH  that  th.' 
roof  be  repaired  from  the  extenor  by  removing  componen 
elements  down  to  the  plywood  deck,  installing  an  adhered 
continuous  vapor  barrier  and  reasKmbling  the  roof  An 
alternative  roof  claddmc  of  comp*'*  ition  shingles  was  d«*cussed 
as  was  conversion  to  a  “cold  rool  ‘  The  roof  was  repaired 
and  m  idified  following  recommend  it>ons.  and  problems  appear 
to  ha.s  been  solved 

CR  80*12 

SIMPLIFIED  MODEL  FOR  PREDICTION  OF 
NITROGEN  BEHAVIOR  IN  LAND  TREAT¬ 
MENT  OF  WASTEWATER. 

Selim.  H.M.,  ct  a1.  Apr.  1980.  }9p..  ADA-08S  191, 23 
refs. 

Iskandftr,  I.K. 

34*3263 

WASTE  TREATMENT.  WATER  TREATMENT. 
NUTRIENT  CYCLE.  SOIL  CHEMISTRY 

A  simpltfled  model  for  simulatinn  of  nitroirn  transformation* 
and  transportation  in  land  treatment  of  wastewater  i*  presented 
The  purpose  of  the  model  i*  to  predict  the  behavior  of 
NH4-N  and  NOJ-N  in  the  *oil  profile  in  land  treatment 
systems  The  program  is  based  on  the  solution  of  the 
transient  sod  water  flow  equation  simultaneously  with  the 
equations  describing  (he  iransformition.  transport,  and  plant 
uptake  of  nitrogen  in  the  sod  fhe  program  is  vahd 


for  uniform  as  well  as  multilayered  soil  profiles  and  can 
be  adapted  to  incorporate  various  nitrogen  transformation 
mechanisms  and  boundary  conditions  The  model  can 
be  used  as  a  tool  to  predict  the  fate  of  nitrogen  in  land 
treatment  systems  Model  sensitivity  to  change",  m  the 
rate  of  nitrification,  ammonium  ton  exchange,  and  ate  of 
plant  uptake  of  nitrogen  is  also  described.  Descupiion 
of  the  computer  program,  the  j^oiuam  listing,  and  an  example 
of  input  data  and  a  two-week  computer  simulation  of  output 
dau  are  prcKnted. 


CR  «U-I3 

FRACTURE  BEHAVIOR  OP  ICE  IN  CHARPY 
IMPACT  TESTING. 

lugab,  K..  et  ai.  June  1980,  13p,  ADA-089  920,  17 
rets. 

Sabourin.  L. 

35*973 

ICE  CRACKS,  FRACTURING.  IMPACT  TESTS, 
TEMPERi  ;URE  EFFECTS,  DOPED  iCE.  ICE 
COMPOSITION.  ICE  CRYSTAL  STRUCTURE. 
Specimens  prepared  from  venous  types  of  ice  without  mtroduc* 
.lig  excessive  defects  were  test^  at  temperatures  rsnging 
from  -2  to  -1900.  These  tests  indicated  slightly  higher 
Chaipy  values  at  lower  temperatwes  and  in  more  highly 
dispersed  material  concentrations  Three  modes  of  fracture 
occurred  during  testing  Depending  on  the  temperature 
and  the  matenal  composition,  either  of  the  first  two  modes 
r-ormal  fracture  or  multiple  fracture,  will  appear  and  will 
s  norma!  fiequency  dutnbutton  of  Giarpy  values  m 
each  type  of  ice.  The  third  mode,  fracture  from  both 
ends,  which  '*equcntly  occurred  in  the  (NH4F)  doped  icc, 
gave  Charpy  values  two  to  five  times  higher  than  the  mean 
value  for  normal  fracture  It  can.  therefore,  be  concluded 
that  certain  types  of  doping  can  alter  the  mode  of  fraciure, 
thr*.  igh  which  drastic  modifications  of  impact  resistance  may 
be  possible 


CR  80-14 

GEOBOTANICAL  ATLAS  OF  THE  PRUDHOE 
BAY  REGION.  ALASKA. 

Walker.  D.A..  et  tl,  June  1980.  69p..  Refs,  p.45.47. 
Evereii,  K.R.,  Webber,  P.J.,  Brown,  J. 

35*2150 

TUNDRA.  GEOMORPHOLOOV,  PERMAFROST. 
SOILS,  VEGETATION,  LANDFORMS,  ECOSYS* 
TEMS,  MAPS.  PLANTS  (BOTANY),  ENVIRON¬ 
MENTS.  PHOTOGRAPHY,  ECONOMIC  DEVEL- 
MENT.  UNITED  STATES-ALASKA- 
.  -UDHOEBAY 

*^MS  atlas  iliusirales  the  interrelationships  among  the  land* 
lurms,  soils  and  vegetaimn  of  a  portion  of  the  Arctic  Coastal 
Plain  of  Alaska.  The  Prudhoe  Bay  region  is  dominated 
by  an  alkaline  peaty  coastal  tundra,  a  type  that  has  not 
bnn  intensively  studied  Fort)'two  vegetation  communi* 
ties,  thirteen  m«H/r  landiorms.  end  eight  soil  types  are  dc- 
Knbcd  Sevcml  >f  the  plant  communities  and  one  soil, 
the  Pergelic  CrvoboroU.  have  not  been  described  previously 
The  vegetation  is  diKcs»cd  with  respect  to  three  important 
gradients  temperature,  soil  pH  and  soil  moisture.  Other 
aspects  of  the  Prudhoe  Bay  environment,  including  geology, 
permafrost,  and  winter  and  summer  climate,  are  discus^ 
and  illustrated  Abo  included  are  historical  dcKnptions 
of  the  development  of  the  oilflclJ  and  of  selected  scientific 
invesligaltons  in  the  Alaskan  Arctic.  Master  maps  present 
the  landforms,  soils  and  vegetation  of  a  I45*sq  km  portion 
of  the  oilfleld  road  network  at  a  scale  r'  1  12.000  Derived 
gcobotantcal  special  purpose  meps.  useful  for  land-use  planning 
and  management  of  the  ecosystem,  arc  explained  and  several 
examples  are  shown  for  a  3  6  so  km  portion  of  the  oilfleld 


CR  80-1.5 

TIME  CONSIHAINTS  ON  MEASURING 
BUILDING  R-VALUES. 

Flinders.  S.N.,  June  1980.  30p..  ADA'089  712  18 
refs 

35-1998 

COLD  WEATHER  CONSTRUCTION.  CON- 
STRUCTION  MATERIALS.  THERMAL  PROPER* 
TIES.  THERMAL  CONDUCTIVITY.  BUILDINGS. 
HEAT  FLUX.  TIME  ‘••ACTOR.  COMPUTER  AP- 
PLICATIONS.  ANALYSIS  (MATHEMATICS) 

This  report  discusses  the  time  constraints  on  mrasunng  (he 
thermal  resistance  (R-value)  of  building  components  Tern- 
peraiiue  changes  on  cither  side  of  a  building  component 
perturb  measurement  accuracy  Ixmg  measurement  time* 
and  measurement  limes  corresponding  to  a  consistent  diurnal 
cycle  can  be  satisfactory,  however,  individual  temperature 
changes  cause  significant  error  for  shorter  measurement  pen 
ods  This  report  shows  how  to  scale  the  thermal  properties 
of  individual  eonslilueni  inatcrials  in  a  buiMing  element 
to  deternine  il*  eharaci*‘mttc  thermal  time  constant  The 
report  then  demonstrate*  the  si/e  of  measnremeni  error  result 
mg  from  a  variety  of  changes  in  lemperat  tre  with  representative 
walls  of  itifTercnl  time  constants 


CR  80-16 

MORPHOLOGY  AND  DISTRIBUTION  OP  THE 
ACANTHOEaDAE  (CHOANOFLAGELLATA) 
FROM  THE  WEDDELL  SEA  DURING  THE  AUS¬ 
TRAL  SUMMER,  1977. 

Bug..  K  R..  July  1980.  26p.,  ADA-090  680,  35  refs. 
35-1721 

PLANKTON.  -vIARINE  BIOLOGY,  SEA  ICE  DIS¬ 
TRIBUTION.  OCEAN  ENVIRONMENTS.  ICE 
EDGE,  CRYOBIOLOGY,  ANTARCTICA— WED- 
f'E  A.  SPA 

E:g  *  species  cf  loricate  choanoflagellates  (Acanthoecldae) 
were  .tbscr'''d  in  samples  obtained  from  the  Weddell  Sea 
during  (he  austral  su.nmer.  1977  Habitab  in  v 'hich  choano- 

flagellaies  were  found  included  the  wfter  column,  the  ed|es 
of  ice  floes,  ponds  on  ice  floes,  and  th:  imenon  of  ice 
floes  The  pre  ence  of  choanoflagellates  within  the  ice 
indicates  that  tht  may  be  a  closely  coupled  tfv.'ihic  relation¬ 
ship  with  the  oth>  ‘  biological  components  of  the  ice  communi¬ 
ty.  the  ice  al{<:  iid  the  bacteria  The  presence  in  the 
ice  of  seven  vocetts  with  both  a  caudal  appendage  and 
antenor  projections  suggests  a  positive  rebti^tiship  between 
this  lonca  configuration  and  the  ice  habitat  Me>  'tanisns 
of  variance  of  transverse  costal  diameters  e-tweer.  genera 
may  be  useful  tc  ,he  taxonomy  and  phytogeny  of  this  family, 
'.ulh  miyt  i 

(  R  80-17 

*  NOW  PADS  USED  FOR  PIPELINE  CON- 
JTRUCTIOM  IN  ALASKA,  1976;  CONSTRUC¬ 
TION,  AND  BREAKUP. 

.» 'hnson.P  R.,clal.July  I980.28p..  ADA-090521. 11 
refs. 

Collins.  C..V«. 

35-2584 

COLD  weather  CONSTRUCTION,  PIPE¬ 
LINES.  SNOW  ROADS.  PERMAFROST  PRESER¬ 
VATION.  SNOW  STRENGTH,  SOIL  TRAFFICA- 
BILITY,  ENVIRONMENTAL  PROTECHON.  AR¬ 
TIFICIAL  SNOW. 

Construction  pads  made  of  snow  were  used  to  build  two 
sections  of  the  Trans  Alaska  Pipeline  and  a  small  gas  pipeline 
during  the  winter  of  1975-76  Construction  dunng  the 
winter  has  become  increasingly  common  in  the  Arctic.  Sur¬ 
face  travel  and  the  use  of  heavy  consiniction  equipment 
on  the  unprotected  tund.'a  have  been  sev,.ri'iy  restricted, 
even  during  the  winter,  so  the  use  of  temp^ry  winter 
roads  and  construction  i^s  built  of  snow  and  ice  has  been 
advocated  and  is  being  adopted.  The  three  snow  construc¬ 
tion  pads  mentioii-d  above  were  the  first  snow  roads  and 
construction  pads  used  on  a  large  Kate  in  Alaska.  Snow 
roads  and  construction  pads  have  two  objectives’  to  protect 
the  underlying  vegciaiion  and  upper  layers  of  the  grovmd. 
and  t'>  provide  a  hard,  smooth  surfKc  for  travel  m  the 
operaimn  of  equipment  Several  types  have  been  bull, 
and  a  ^ f  Kussion  is  given  of  their  history  and  claasincaiion 
systems  T'..*  three  snow  construction  pads  used  in  construc¬ 
tion  of  iK  ins  Alaska  Pipeline  and  the  small  gaa  pipeline 
in  1975-76  wert  •  ‘"d  md  obKrvcd  while  in  uk. 

CR  80-18 

HEAT  AND  MASS  TRA.'^SFER  FROM  FREELY 
FALLING  DROPS  AT  LOW  TEMPERATURES. 
Zarling.  J  P .  Aug  1980.  Up .  ADA-090  52:  ISr-fg. 
35-594 

DROPS  (LIQUIDS).  FREEZING.  HE  ’*'.  NS- 
FER.  .MASS  TRANSFER.  LOW  TEMPI  . .  ^  € 

TESTS.  SUPERCOOLING.  ICE  PHYSI  5.  COft.- 
PUTER  APPLICATIONS.  CONSTKl.  ,  ’  ION 
MATERIALS 

The  use  of  ICC  as  a  structural  material  is  common  practice 
for  certain  apphcationv  :tt  cold  regions  Techniques  such 
as  surface  flixxling  o.  water  spraying  are  used  to  accelerate 
ICC  growth  rates,  thereby  I'-ngthening  the  winter  construction 
season  *rhis  report  examines  the  heat  and  mass  transfer 
rale*  from  freely  falling  water  drops  in  cold  at'  Design 
equations  which  p. edict  the  amount  of  supeicoolirif  of  the 
drops  as  a  function  of  outdmir  ambient  lemperati;  e.  drop 
sire  and  distance  of  fat!  are  given 

CR  80.19 

ENVIRONMENTAL  ENGINEERING  AND  ECO¬ 
LOGICAL  BASELINE  INVESTIGATIONS 
ALONG  THE  YUKON  RIVER-PRUDHOE  BAY 
HAUL  ROAD. 

Brown.  J  .  cd.  Sep  1980.  18  *>..  ADA-CPU  497.  Refs, 
p  151-155  For  individual  chapters  see  35-1769 
through  35- >772 
Berg.  R  L  .  cd 
35-1768 

RO’NDS  CONSTRUCTION.  PERMAFROST.  SEA¬ 
SON  AL  FRHIVH  THAW.  RbVEGETATION. 
PIPELINES.  SOIL  EROSION.  ENVIRONMEN¬ 
TAL  IMPACT.  ESCiINKERING.  ECOLOGY. 
During  thi  pcrimt  i'lTv.  jQ'g  (he  I  ederal  tfig  iway  Adminisira* 
turn  sptT.w.ffd  a  series  of  env  ronmer  ai  engioeerint  invesliga- 
lions  aiong  Ihr  >  ukon  Ror  to  Prudhf>e  !tay  Haul  Road 
In  the  Dcpxrimrnt  td  1  orrgy  joined  ihc'  investigations 
with  a  sc'irs  of  eu>l.>gKal  ptojciis  which  niittue  tn  the 
present  Both  agennes  research  efforts  were  conducted 
on  A  iiH>pr'.<'ivc  basts  with  f  RRl.t  in<h»uvc  rcKitvh  pr<v 
grant  Ihe  <*b]es rives  »f  the  research  foe'jsed  ort  I)  .n 
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cvaluatioci  of  the  performioM  of  the  roed,  2)  tn  asscMinent 
of  chftoge*  in  the  environment  aisocUlcd  with  the  roed, 
3)  dooimenution  of  flort  and  vegetation  aiong  the  S77- 
kffl'Iocig  transect.  4)  methodologies  for  revegetation  and  resto* 
ndoo,  ^  5)  an  assessment  of  biologi^  parameters  u 
bdicaton  of  environmental  integrity.  In  support  of  these 
objectim,  specific  studies  were  undertaken  that  investigated 
the  along  the  road,  thaw  and  subsidence  beneath 

and  adjacent  to  the  rwad,  drainage  and  side  tlr^  performance, 
distnbtttioa  and  properties  of  ro^  dust,  vegetation  dbtnbulion. 
v^etation  diaturbance  and  rMovery.  occurrence  of  weeds 
and  wtcoy  speaca,  ctosioo  and  its  control,  reve^etation  and 
restoratioo,  and  construction  of  the  fuel  gas  ime  Thu 
report  presents  background  information  on  the  region,  detailed 
rerats  of  the  road  thaw  subsidence  and  dust  investigations, 
and  summaries  of  revegetation,  fuel  ps  line,  vegetaUon  distri* 
bmion,  soil,  and  weed  studies. 


CRtO-20 

INVESTIGATIONS  OF  SEA  ICE  ANISOTROPY. 
EtECTROMAGNEnC  PROPERTIES. 

STRENGTH.  AND  UNDER-ICE  CURRENT 
ORIENTATION. 

Kovact.  A.,  et  al.  Sep.  1980,  ISp..  ADA-092  089, 16 
reft. 

Morey.  R.M. 

35-1891 

SEA  ICE.  ANISOTROPY.  ICE  SI  RENOTH.  ELEC¬ 
TROMAGNETIC  PROPERTIES.  ICE  CRYSTAL 
STRUCTURE.  BRINES.  OCEAN  CURRENTS. 
RADIO  ECHO  SOUNDINGS. 

ResuitB  of  impulse  radar  studies  of  sea  ice  ^ve  support 
to  the  eooeepc  of  a  sea  ke  model  in  which  the  ice  biMtom 
is  compoaed  of  an  array  of  lossy  parallel  »»late  waveguides. 
The  ftodamental  relation  between  the  average  bulk  brine 
voimne  of  aca  ice  and  tta  eketncal  and  strength  properties 
ia  diacuaacd  aa  ia  the  remote  detection  of  un^^icc  currer 
afinaacnL  It  was  found  that  1)  the  average  effective 
bw  dideetric  conrant  u  dependent  upon  t)  e  average  bulk 
brine  voluoie  of  the  aea  ice,  2)  sea  ice  anbotropy.  arising 
from  a  bottom  structure  of  crystal  platelets  with  a  preferred 
c-aaia  horizontal  alignment,  can  be  detected  by  radio  echo 
snimiling  meaauremcnta  not  only  on  the  ice  surface 
but  also  from  an  airborne  ptatfono;  3)  t^  effective  coefficient 
of  fcflecuon  from  the  sea  ice  bottom  decreases  with  increasing 
average  effective  bulk  dielecuic  constant  of  the  ice,  decreases 
with  increasing  bulk  bnne  volume,  and  u  typically  one  to 
two  orders  of  magnitude  lower  than  the  coefncieot  of  reflection 
from  the  ke  surface:  a.id  4)  the  losses  in  sea  ice  increase 
with  increasing  average  bulk  brine  volume. 


CRiB*21 

MECHANICS  OF  CUTTING  AND  BORING. 
PART  9:  DYNAMICS  AND  ENERGETICS  OF 
INDENTATION  TOOLS. 

McUor.  M..  Sep.  1980,  82p.,  ADA-092  365,  40  refs. 
35-1892 

DRILLING,  ICE  CUTTING,  EXCAVATION.  PER¬ 
MAFROST.  ROCK  DRILLING,  LOADS 
(FORCES).  EQUIPMENT.  DYNAMIC  LOADS. 
STRESSES,  DESIGN. 

This  report  dcab  with  the  cutting  of  rock  and  other  brittle 
mat.'^rials  bv  means  of  indentation  coob.  The  pnnciplcs 
of  indentatiOT  cutten  are  dealt  with  at  length,  the  coverage 
including  elaatk  contact  strcsacs  for  initial  loading  by  various 
types  of  indenters,  appl'cation  of  formal  r^tkiiy  theory 
to  penetration  analysis,  and  a  variety  of  theories  and  penetra- 
tion  analyses  that  arc  not  based  on  plastKity  theory  Prsett* 
cal  indentation  mechanisms  are  desenbH.  and  theoretical 
analyses  are  ^ven  for  the  dynamici  and  energetics  of  vanouv 
typm  of  roUer  cutters.  The  final  section  reviews  expenmen- 
td  invcsUgatioos  and  results  for  rock*cuttmg  dues,  giving 
a  syMematk  summary  of  available  data 


CR  60-22 

NEUMANN  SOLUTION  APPLIED  TO  SOIL 
SYSTEMS. 

Luiwrdm.VJ..Oct.  1980. 7p..  ADA-092  244. 12rcfs. 
35-1893 

SOIL  FREEZING,  GROUND  THAWING, 
FREEZE  THAW  TESTS.  THERMAL  CONDUC- 

r:vmr.  thermal  diffusion,  active  lay- 
EU  PHASE  transformations.  TIME  FAC¬ 
TOR.  ANALYSIS  (MATHEMATICS). 

The  '^•ly  complete,  analytic  S'dutien  for  conduction  problems 
with  changr  u  the  Neum/  ^n  solutioA.  The  Neuma.n.i 

sohitMM  u  valid  for  phase  ch*’*«(r  in  a  Kmi-infinite.  homogene- 
oua  medium  with  a  step  change  in  surface  lemperatuie. 
starting  from  an  initial  lemperatmr  whKh  can  be  diffcrcr.i 
than  or  equal  to  the  fusion  temperature  of  the  medium 
The  Neuinann  solution,  when  applied  ro  soils,  forms  the 
baaia  of  a  number  of  formulae  for  catculaiing  the  depths 
offieczing  or  thawing  Widely  used  graphs  were  previously 
dcvelopca  that  arc  valid  only  when  ratios  of  the  thermal 
cooduclivitica  and  thermal  diffusiviiir.  of  the  froren  and 
thawed  soils  are  unity  In  thu  <  urt  general  charts. 
applicable  to  any  property  ralioa.  are  developed  The 
fl^ires  have  been  drawn  specifically  for  s<hI  systems,  but 
wey  arc  applicable  to  any  matenal  with  appropriate  property 
ratM 


CR  80-23 

MODELING  OF  ANISOTROPIC  ELECTRO¬ 
MAGNETIC  REFLECTION  FROM  SEA  ICE. 
Golden.  K.M..  et  a!.  Oct.  1980.  15p..  ADA-094  620. 
21  refs. 

Ackley.  S.F. 

35-1722 

ANISOTROPY.  SEA  ICE.  ELECTROMAGNETIC 
PROPERTIES.  BRINES.  DIELECTRIC  PROPER¬ 
TIES.  MATHEMATICAL  MODELS.  ICE  CRYS¬ 
TAL  STRUCTURE.  REFLECTIVITY,  RADAR 
ECHOES. 

The  contnbution  of  bnne  layers  to  observed  reflective  anisotro¬ 
py  of  sea  ice  at  100  MHz  is  quMtitatively  assesaed.  The 
sea  tee  is  considered  to  be  a  stratifled,  inhomogeneous,  anUo- 
trofMc  dielectric  coriMting  of  pure  ke  containing  ordered 
arrays  '  i  conducting  inclusions  (brine  layers)  Below  the 
transitio  tone,  the  ice  u  assumed  to  have  constant  azimuthal 
c-axis  on  ation  within  the  horizontal  plane,  so  that  the 
onentation  brne  layers  u  uniform.  The  bnne  layers 
are  also  tstuu.-J  to  bwome  increasingly  well-deflned  with 
depth,  since  adjacent  bnne  inclusions  tend  to  fuse  tog'^rher 
with  increasing  temperature.  A  theoretical  explanation 
for  observ^  reflective  anisotn^y  is  proposed  in  terms  of 
anisotropic  electric  flux  penetration  into  the  brine  layers, 
renetrtuon  anisotropy  and  brine  layer  geometry  are  linked 
to  anisotropy  in  the  complex  dteketne  constant  of  sea  ice. 
In  order  to  illustrate  the  above  effecu  we  present  a  Munerkal 
method  ol  approxima**>tg  the  reflected  power  of  a  |4ane 
wave  pube  incident  n  a  stab  of  sea  ice.  Mixture 
dielectric  constanb.  <  .kulatcd  for  two  pobriulions  of  the 
incident  wave,  are  used  to  calculate  power  reflection  coeffi¬ 
cients  for  the  two  polarizatiotts. 

CR  80-24 

MEASUREMENT  OP  THE  SHEAR  STRESS  ON 
IHE  UNDERSIDE  OF  SIMULATED  ICE  COV- 
^RS. 

Calkiru  ..ri..etftt.Oct.  1980,  Up..  ADA-094621,  IS 

!Cf$. 

vfulier,  A. 

‘.5-1723 

i.:E  MECHANICS.  SHEAR  STRESS.  HYDRAU- 
Lies,  SUBGLACIAL  OBSERVATIONS.  SUR¬ 
FACE  ROUGHNESS.  WATER,  VELOCITY,  EX 
PERIMENTATION,  MODELS. 

The  fluid  shesr  stress  applied  to  the  undetSMie  of  a  simulated 
floating  ice  cover  was  measured  in  n  laboratory  flume.  The 
measured  values  were  compared  with  values  of  the  shear 
stress  computed  from  the  von  Kar.vian-f'n.-.dtl  -’clocity  distri¬ 
bution  rated  to  (he  velocity  proTiks  re-  -sur  *J  beneath  the 
cover.  For  (he  lo-^cr  vcl^ty  nm«  0079  m/s) 

the  mcasui^  and  computed  values  of  tnc  shear  strew  were 
in  close  ag-’.-cment.  At  the  high  velocity  flows  (about 
0 131  m/s)  ,hc  measured  values  were  roughly  onc-hsJf  those 
calculated  from  (he  velocity  distnbufion.  As  the  underside 
of  (he  cover  became  increasingly  rougy-’.  the  poaition  of 
maximum  velocity  moved  closer  to  the  uf  the  channel. 

It  was  shown  that  the  Darcy  frictimi  cocr'  .tcnt  is  exponentially 
related  to  a  normalized  ice  cover  thickness,  which  suggests 
that  It  IS  measure  of  the  roughnes*  of  a  fragmented  ice 
cover. 

CR  80-25 

SINGLE  AND  DOUBLE  RFACnON  BEAM 
LOAD  CELLS  FOR  MEASURING  ICE  FORCES. 
Johnson.  P.R..  e(  al.  Oct.  1980,  I7p.,  15  refs. 

Zarling,  J.P. 

35-1724 

ICE  LOADS.  RIVER  ICE,  BRIDGES.  MEASUR¬ 
ING  IN.STRUMENTS.  LOADS  (FORCE«). 

Two  new  types  of  Irwd  cells  for  attachment  to  bridge  piers 
and  direct  measurement  of  ke  for>*cs  were  developed  and 
tested  with  one  type  bcu.g  installed  on  a  pier  of  the  Yukon 
River  Badge  northwest  of  Fairbanks.  Alaska  Both  types 
of  load  cells  used  beams  supported  b>  base  plates  and  earned 
nose  plates  that  were  load^  by  the  ice  The  loads  were 
impoKd  at  the  beams  at  locations  differing  from  the  support 
reactions  so  that  the  loads  dcvelopc-i  moments  m  the  be-ms 
By  instrumenting  them  with  strain  gauges,  the  loads  could 
be  measured  Oeiatb  t»f  the  doign  cf  the  load  celb. 
the  means  of  calculating  (.ic  loads  and  expenence  obtained 
with  load  cells  are  discussed 

CR  80-26 

BLOCK  MOTION  FROM  UETlONATICNS  OF 
BURIED  NEAR-SURFACE  EXPLOSIVE  AR¬ 
RAYS. 

Blouin.  S.E..  Dec.  1980. 62p.  ADA-095  492,  31  refs 
35-1999 

ROCK  MECHANICS.  EXPLO.SION  EFFECTS. 
EXPLOSIVES.  SUBSURFACE  STRUCTURES. 
.SOIL  MECHANICS. 

A  vitjl  concern  to  the  survivability  of  hardened  undergrmvid 
stiuctures  in  rock  i«  the  retaiive  displacement  induced  ahmg 
gciMogic  discontinbitm  by  nearby  explosions  Such  dis* 
placement,  commonly  termed  block  motion,  can  occur  along 
faults,  joints,  bedding  p'anes  and  other  structural  weaknesses 
m  rock  This  report  documents  all  occurrences  of  block 
motiori  observed  during  the  development  of  DIHFST.  a 
serKS  of  shanow.buned  high  exp>.<sive  experiments  designed 
to  simulate  the  direti  induced  ground  motions  from  a  nuclear 
surface  bunt  Instances  of  Nock  mourn  are  described. 


along  with  pertinent  details  of  the  explosive  anaya.  geology 
and  ground  motion  fields.  The  influence  of  these  and 
other  factors  on  the  direction  and  magnitude  of  block  motion 
IS  discuwed. 

CR  80-27 

PHASE  CHANGE  AROUND  A  ORCULAR  PIPE. 
Lunardini.  V.J,  Dec.  1980,  I8p.,  ADA-094  600,  12 
refs 

35-1894 

PIPES  (TUBES),  HEAT  TRANSFER,  PERMA¬ 
FROST  THERMAL  PROPERTIES.  STEFAN 
PROBLEM.  PHASE  TRANSFORMATIONS. 
FROZEN  GROUND  STRENGTH,  THERMAL 
DIFFUSION.  FREEZE  THAW  CYCLES.  ANAL¬ 
YSIS  (MATHEMATICS). 

No  general,  analytical  solution  exists  for  phase  change  around 
a  cylinder,  thus,  approximate  methods  hive  been  evaluated. 
The  heat  balance  integral  technique  applied  to  the  cylinder 
gave  excellent  resulu  when  compved  to  pubiished  numerical 
solutions.  Graphical  solutions  arc  given  for  phase  change 
about  a  cylinder  for  ranges  of  the  St^an  number,  superh^t 
parameter,  and  property  value  ratios  for  typical  soils.  An 
aj^oximate.  general  solution  has  been  derived  whkh  is 
reasonably  accurak  and  can  be  used  for  any  values  of  the 
above-mentioned  pa-ameters.  The  effective  thermal  dlf- 
fusivity  method  lias  been  shown  to  be  useful  for  practical 
problems  of  phase  change 
CR  80-28 

CLEARING  ICE-CLOGGED  SHIPPING  CHAN¬ 
NELS. 

Vance,  G.P..  Dec.  1980,  13p..  ADA-09S  490, 18  refs. 
35-2000 

CHANNELS  (WATERWAYS).  ICE  REMOVAL. 
ICE  NAVIGATION.  ICE  CONDITIONS.  RIVER 
ICE,  STREAM  FLOW,  WATER  LEVEL 
This  report  investigates  the  feasibility  clearing  ice  from 
the  shipping  channel  of  the  St.  Marys  River.  Four  bask 
concepts  are  investigated;  disposal  under  the  ke.  disposal 
on  top  of  the  ke.  slurrying  a^  rafting  Each  technique 
was  found  to  have  application  in  limited  portions  of  the 
nver  with  the  cxc^ion  of  disposal  on  top  of  the  adjacent 
ke  sheet,  whkh  is  deemed  feasible  throughout  the  river 
system  Disposal  onto  the  adjacent  ice  sh»t  will  increase 
the  free  stream  veUxity  less  than  |.0  ft/s  (30.S  cm/s)  and 
raise  the  water  level  lew  than  1  0  ft  (0  30  m)  Further 
mo^l  and  field  tests  are  recommended  to  validate  the  findings 
of  this  report. 

CR  80-29 

PATE  AND  EFFECTS  OF  CRUDE  OIL  SPILLED 
ON  SUBARCnC  PERMAFROST  TERRAIN  IN 
INTERIOR  AUSKA. 

Johnson,  LA.,  et »!,  Dec.  1980, 67p.,  ADA-095  49i. 
Refs,  p.41-43. 

Sparrow,  E.B ,  Jenkins.  T.P.,  Collins.  C.M.,  Daven¬ 
port.  CV.,  McFaddcn.  T. 

35-2001 

OIL  SPILLS,  PERMAFROST.  VEGETATION. 
DAMAGE.  SOIL  MICROBIOLOGY.  THAW 
DEPTH,  SLOPES.  FREEZE  THAW  CYCLES. 

This  study  was  conducted  to  determine  the  short-  and  long¬ 
term  ^vsical.  chemkal  and  biologtcal  effects  of  i^lls  m 
hot  Frudhoe  Bay  crude  oil  on  permafrost  terrain  near  Fairbanks. 
Alaska  Two  experimental  oil  spills,  one  in  winter  and 
one  m  summer,  of  7570  liters  (2000  gallons)  were  made 
St  a  forest  site  The  winter-spill  oil  moved  within  the 
surface  moss  layer  beneath  the  snow  The  summer-spill 
mi  moved  pnmanly  below  the  moss  in  the  organic  soil. 
The  ml  moved  faster  and  further  downslope  in  the  summer 
spill  Oil  m  the  winter  spill  stopped  duang  the  fint 
day  but  remobilired  amt  flowed  further  downslooc  in  the 
spring  The  total  area  affected  by  the  cummer  spill  was 
nearly  one  and  one-half  times  as  large  as  that  affected 
by  the  winter  spill  The  initial  heat  of  the  spilled  ml 
had  liitie  measurable  thermal  effect  on  the  soil.  However, 
thaw  depth  significantly  increaKd  following  two  full  thaw 
seasons.  The  greatest  increases  occurred  beneath  oil  black¬ 
ened  surfaces  Evaporation  of  volatile  components  is  the 
most  significant  weathering  process  m  the  first  two  years. 
Volatiles  evsporated  faster  from  surface  oil  than  from  ml 
carneJ  deeper  into  the  smi  profile  Microbial  degradation 
has  not  been  observed  The  indigenous  smI  mKrobial 
populations  responded  differently  to  winter  and  summer  ml 
ap^tcalions.  ranging  from  inhibition  to  stimulation,  with  stimu¬ 
lation  appeanng  to  predominate  Vegetation  showed  both 
immediate  and  long-term  damage  Damage  was  greatest 
near  the  top  of  the  slope  and  in  areas  w.th  surface  ml 
fSkciduous  species  showed  damage  faster  than  evergreen  spe¬ 
cies 
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HELD  COOLING  RATF.S  OF  ASPHALT  CON¬ 
CRETE  OVERLAYS  AT  LOW  TEMPERATURES. 
Eaton.  R  A.,  ct  al.  Dec  1980.  I  Ip .  ADA-095  489,  7 
refs 
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TEMPERATURE  EFFECTS.  BITUMINOUS  CON- 
CRETE.S,  COOLING  RATE,  LOW  TEMPERA¬ 
TURE  rVST$.  HOADS.  PAVEMENTS.  COMPAC¬ 
TION. 

5ix  overlay  tc«!  vciiions  were  placed  lo  an  existing  test 
rivad  in  Hanover  New  Hampshire,  to  gain  expenence  in 
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compaction  of  asphalt  pavcmcnu  at  roUinf  umpcratures  as 
low  as  150  P  The  asphalt  cement  and  aifrefate  used 
had  mix  characteroucs  similar  to  those  of  the  mix  expected 
to  be  used  for  a  proposed  overlay  project  at  Thule  Air 
Base,  Greentaud.  Results  of  the  overlay  tests  showed 
that  coapttter*modeled  cooUnf  curves  can  be  accurate  predtc* 
tors  of  the  actual  asphalt  overlay  coolin{  with  time  In 
Addition,  the  effects  of  temperature  upon  compaction  were 
detemiined  and  it  was  found  that  nuclear  pu|es.  when 
used  and  calibrated  properly,  successfully  monitored  mix 
density  chanpes  durinf  compaction 
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laNG  ON  STRUCTURES. 

Minsk*  L.D.*  Dec.  1980.  ISp .  ADA-095  474.  34  refs. 
35-2003 

STRUCTURES,  ICING.  ICE  ACCRETION.  ICE 
LOADS.  ICE  PREVENTION.  HUMIDITY.  WIND 
PRESSURE.  ICE  COVER  THICKNESS. 

Ice  accretion  on  structures  built  on  the  earth's  surface  is 
discussed.  Sources  of  water  arc  the  atmosphere  or  water 
bodies  near  or  surrouodini  the  structure  Ice  types  inclu^ 
frost,  rime,  (laze  and  spray;  ^opertics  and  conditions  fovemmf 
their  formation  are  present^.  Methods  of  estimating  accre* 
tion  rates  and  tot^  accretion  on  structures  are  given,  and 
extracts  from  U.S  and  Canadian  codes  for  ice  and  wind 
loads  on  structures  are  included.  Techniques  for  preventing 
ice  accretion  or  removing  accrct^  ice  are  (Resented 
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ANALYSIS  OP  ICE  JAMS  AND  THEIR 
METEOROLOGICAL  INDICATORS  FOR 
THREE  WINTERS  ON  THE  OTTAUQUECHEE 
RIVER,  VERMONT. 

Bates.  R.E .  et  al.  Feb.  1981,  27p..  ADA-099  173,  1 1 
refs. 

Brown.  M.-L. 
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ICE  JAMS.  ICE  BREAKUP.  ICE  FORMATION, 
RIVER  ICE.  METEOROLOGICAL  DATA. 

The  formation  of  ice  jams  and  their  meteorological  indicators 
were  studied  in  detail  for  the  winters  of  1975<7b.  1976* 
77  and  1977*7S  on  the  OtUuquechee  River  at  and  east 
of  Woodstock.  Vermont.  MeteorologKal  data  are  presented 
for  nearby  National  Weather  Service  Co-O^rative  Sutions 
as  well  as  for  CRREL  sites  on  the  Ottauquechec  River 
The  severity  of  each  winter  is  discussed,  as  are  the  effecu 
of  a  heavy  rainfall  on  a  high  water-equivalent  snow  cover 
The  resultant  runoff  and  subsequent  tec  jamming  that  occurs 
is  discussed.  Continuous  monitoring  of  water  temperature 
before,  during  and  immediately  after  an  tee  cover  formed 
on  the  river  during  the  winter  of  197?.?S  is  tncludeJ  The 
report  includes  a  section  on  warm  sewer  outfall  effects  on 
the  ice  at  and  below  a  municipal  treatment  plant.  Retneved 
dau  Will  assist  in  future  modelmg  studies  to  help  predict 
ICC  formation,  growth,  decay  and  jamming  of  nver  ice  covers 
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HYPERBOLIC  REFLECTIONS  ON  BEAUFORT 
SEA  SEISMIC  RECORDS. 

Netve.  K.O..  et  al.  Mar.  1981. 16p..  ADA-099  172.  8 
refs. 
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BOTTOM  SEDIMENT.  SEISMIC  REFLECTION, 
OCEAN  BOTTOM.  ICE  CONDITIONS.  SEA  ICE. 
BEAUFORT  SEA. 

Many  hyperbolic  reflections  have  been  obrerved  on  manne 
seismic  records  obtained  during  oil  exploration  m  the  Beaufort 
Sea.  and  on  USCS  seismic  sub-bottom  profiles  from  the 
Prudhoc  Bay  vicinity.  A  hyperbolic  prt^cclf>n  system 
was  designed  to  rapidly  measure  seismic  ve'<Kitics  from 
the  curves  on  the  records  The  \cic*citics  oHerved  were 
approximately  the  velocity  of  sound  in  water  The  h>  perbol- 
K  signab  also  showed  dispersion  properties  similar  to  acoustic 
noriM  modes  in  ^lallow  water.  These  observations  ind'rate 
that  the  signab  responsible  for  the  hyperbolic  reflect:  >ns 
propagate  as  normal  modes  within  the  layer.  »tih  very  limited 
penetration  of  the  seabed  Determinations  of  the  dominant 
frequency  of  these  signab  indicate  that  the  pcncirstion  into 
the  seabed  has  a  characteristic  aitenoation  depth  (skin  depth) 
of  about  1.5  m  f^  the  sub-bottom  profiles  and  12  m  for 
the  marine  records  It  therefore  appears  that  some  hy  perN>l- 
ic  reflections  may  be  generated  by  varutions  m  materials 
that  occur  near  the  seabed  There  r,  some  evidence  of 
Imeanty  of  the  anomalies,  possibly  related  to  sedimcnt-rtilcd 
or  om  ice  gouges,  or  other  changes  in  material  properties 
at  shallow  depths. 
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HYDRAULIC  MODEL  STUDY  OF  A  WATER  IN- 
TAKE  UNDER  FRAZIL  ICE  CONDITIONS. 
Tgnlillo,  TJ .  Mar  1981.  Up..  ADA-099  l?l.  8  refs 
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WATER  INTAKES.  ICE  CONDITIONS.  FRAZIL 
ICE.  HYDRAULIC  STRUCTURES.  ICE  rRF.VEN- 
TION.  PROTECTION.  MODELS.  BUOYANCY 
A  *  24  scale  hydraulK  model  study  of  a  water  intake  umler 
fraiil  ice  conditions  is  presented  The  intake.  If*caied 
9  m  below  the  surface  of  the  Si  {.awrence  River  in  Mavsena 
Sew  York,  has  a  throughflow  of  0  14  cu  m  v  The  mtviici 
study,  conducted  in  the  refrigerated  flume  facilst)  id  the 
i;5  Army  Cold  Regions  Research  and  Fnfmeermx 
tory.  investigated  methods  of  mtnimtrmg  the  fraril  tee  Muckage 
on  the  intaae  Two  protective  Mfucturev  were  mi'dcled 


and  the  relative  benefits  of  each  are  presented  The  additiof 
al  cross-sectional  area  provided  by  the  protective  structures 
lowered  the  vertical  velocity  component  of  the  intake  water 
to  0.0027  m/s  At  this  velocity  the  buoyant  force  acting 
on  the  frazil  ice  particle  is  larger  than  the  downward  drag 
force,  causing  the  particle  panicte  to  rise.  The  results 
demonstrate  that  under  ceruin  low  flow  conditions  a  protective 
structure  can  minimize  frazil  tcc  blockage  problems 
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MOVEMENT  STUDY  OF  THE  TRANS-ALASKA 
PIPELINE  AT  SELECTED  SITES. 

Uedt,  H.T..  et  al.  Apr.  1981.  32p..  ADA-101  605.  3 
refs. 
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PIPELINES.  MECHANICAL  PROPERTIES,  STA¬ 
BILITY.  PIPELINE  SUPPORTS.  ANCHORS, 
UNITED  STATES-ALASKA. 

Eight  sites  along  the  trans-Alaska  pipeline  from  the  Denali 
Fault  to  Fairbanks  were  selected  for  pipeline  and  pipeline 
support  movement  studies  Four  measurement  surveys 
were  conducted,  starting  before  oil  pumping  operations  began 
up  to  September  2. 1 978.  to  determine  the  lateral  and  longitudi¬ 
nal  pipe  movement  due  to  the  thermal  expansion  of  elevated 
sections  of  the  pipeline,  the  tilt  of  the  vertical  support  members 
(VSM's).  and  the  changes  tn  relative  elevation  the  support 
crossbeams  A  maximum  bteral  uid  longitudinal  motion 
of  the  pipe  of  13  3/4  In  and  2  3/16  in  respectively  were 
measur^  up  to  September  1978.  Tilt  data  for  180  VSM’s 
showed  little  chanie  over  a  one-year  period,  with  only  5 
VSM's  tilting  more  than  0  5  deg  Relative  elevation  meas¬ 
urements  showed  insignificant  changes  for  two  sites  compared 
over  a  one-year  period  Comparisons  of  our  ^ta  with 
as-built  elevations  at  8  sites  shows  a  few  large  differences 
that  cannot  be  readily  explained  In  general  the  pipeline 
and  its  supports,  at  least  at  the  sites  studied,  show  minimal 
movement  and  activity. 
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VIBRAnONS  CAUSED  BY  SHIP  TRAFHC  ON 
AN  ICE-COVERED  WATERWAY. 
H8ynes.F.D..etgl.Apr.  1981. 27p.. ADA-101  541.  It 
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SHIPS.  VIBRATION.  ICE  BREAKING.  ICE  COV- 
ER.  FROZEN  GROUND.  SEISMOLOGY. 

Vibrations  have  been  felt  on  shore  along  the  St.  Marys 
Riser  in  Mtchigan  during  the  passage  of  ships  through  ice 
Vibration  measuremenis  were  made  on  a  ship,  on  the  ice. 
on  the  shore,  and  on  buildings  along  the  shoie.  Vibration 
tescis  in  1979  were  about  an  order  of  magnitude  lower 
than  lesets  that  would  cause  damage  to  building  walls.  Two 
factors,  however,  could  have  reduced  the  vibration  levels 
in  1979  a  lack  of  ice  jams  and  a  record  high  snow  cover 
which  presented  the  soil  from  freezing  Vibration  levels 
with  an  tee  coscr  arc  about  four  times  those  without  an 
ICC  cover  Icebreaking  and  opening  the  channel  can  reduce 
vibration  levels  by  about  50^  for  a  ship  following  clorely 
behind  another  ship  The  dominant  frequencies  measured 
on  shore  were  associated  with  propeller  excitation  ^c 
dominant  frequencies  and  magmtwto  measured  on  the  bow 
of  a  ship  arc  an  order  of  magnitude  higher  than  those 
on  the  shore  and  are  related  to  icebreaking  by  the  bow 
Vibration  magnitudes  are  dependent  upon  »hc  velocity  of 
the  ship,  the  energy  expended  by  the  ship,  the  cross-sectional 
area  of  the  ship,  weather,  conditions  of  the  icc  and  soil, 
and  site-specific  conditions  Further  studies  are  needed 
to  determine  the  effects  of  these  factors  and  to  determine 
(he  mode  of  energy  transmission 
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INVESTIGATION  OF  THE  ACOUSHC  EMIS- 
.SION  AND  DEFORMATION  RESPONSE  OF  FI¬ 
NITE  ICE  PUTES. 

Xtrouchakis.  PC.,  ct  al.  Apr.  1981.  19p,  AD.A-103 
731  . 

Chaplin.  M  ,  St  Lawrence.  W.F. 
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ICE  ACOL.STICS.  FRACTURING.  ICE  LOADS. 
PLATES.  ICR  DEFORMATION.  ICE  CRACKS. 
ANALYSLS  (MATHEM.ATICS) 

A  procedure  is  dewrihed  for  monitonng  the  mtcrnfriciuring 
acltvii)  in  ICC  pUies  subjected  to  constant  loads  .Sample 
tine  records  of  freshwater  ice  plate  deflections  as  well  as 
corresponding  total  acoustic  emission  activities  are  prerented 
The  linear  clastic,  as  well  as  viscckUsIic.  response  for  a 
simply  supported  rectangular  ice  plate  is  given  .Suggested 
future  work  uvtng  le  abnse  procedure  iv  discussed 
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HYDRAULIC  CHARACTERISTICS  OP  THE 
DEER  CREEK  LAKE  LAND  TRF.ATMENT  SITE 
DURING  wastewater  APPLICATION. 

Abcic.  O  .  ct  al.  Apr  19RI.  37p,  3  refs 
McKim.  H.I. .  C»»cll.  D.M..  Brnciccll.  B.H. 

SOU.  watkr.  waste  disposal,  water 
TREATMENT.  MVORAIXICS.  DRAINAGE.  IR¬ 
RIGATION.  SEEPAGE.  LAND  RECLAMATION. 

[>iiiin,  ihc  of  1^".,  ...icw.icr  »»  .ppltcil  10 

times  t«  the  Deer  (reck  lake.  Ohio  lamt  treatment  site 
kkavtewater  foirthutom  on  the  grimnd  during  s;vay  application 
IS  not  uniffUT  s«»nie  IiwaioHis  reeetse  less  than  7or.  and 


others  more  than  IJO**.  of  the  mean  amujnt  applied  The 
saturated  infiltration  rate  ranges  from  moderately  slow  (06 
cm/hr  after  I  hr)  to  stow  (0  3  cm/hr  after  12  hours)  llie 
under-dram  flow  rate  increases  approximately  as  the  cube 
of  time  until  I  hour  after  the  end  of  application  and  then 
decreases  as  the  reciprocal  of  time  squar^  The  rate 
and  amount  of  drainage  increases  with  an  increase  in  the 
initial  soil  water  content  and  can  be  predicted  from  soil 
tension  measurements  It  was  possible  to  calculate  the 
mass  water  budget  at  the  end  of  a  typical  application  to 
within  88%  of  the  actual  water  applied 
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SEASONAL  GROWTH  AND  UPTAKE  OF  NU¬ 
TRIENTS  BY  ORCHARDGRASS  IRRIGATED 
WITH  WASTEWATER. 

Palazzo,  A  J..etal.  May  1981, 19p .  ADA-101  613.33 
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GRASSES.  NUTRIENT  CYCLE.  GROWTH. 
WASTE  DISPOSAL,  WATER  TREATMENT.  IR¬ 
RIGATION,  LAND  RECLAMATION.  SEASON¬ 
AL  VARIATIONS. 

A  2'yeaf  field  study  determined  the  seasonal  growth  and 
nutrient  accumulation  of  a  forage  grass  receiving  7  5  cm/wk 
of  primary  treated  domestic  wastewater  *010  average  N 
and  P  concentrations  in  the  wastewater  were  31  5  and  6  1 
mg/I  respectively.  An  established  sward  of  Penniate 
chvdgrass  (Dactylis  glomerata  L )  was  managed  on  an  annual 
three  cutting  system  Grass  samples  were  periodically 
taken  to  determine  plant  dry  mailer  accumulation  and  uptake 
of  N.  P  and  K  (Thanges  in  nutrient  uptake  within  a 
harvest  period  were  related  to  both  changes  tn  dry  matter 
acccumulation  and  plant  nutrient  concentration  For  max¬ 
imum  yields  and  nutrient  removal,  it  is  recommended  that 
orchardgrass  be  initially  harvested  at  the  early  heading  stage 
of  growth  in  the  spring  Subsequent  harvests  sho^  be 
performed  at  5-  to  6-wcck  intervals  Average  daily  dry 
matter.  N  and  P  accumulation  was  greatest  during  the  first 
harvest  period  (May  in  Hanover.  N  H )  This  would  be 
the  most  appropriate  time  to  increase  the  application  rate, 
thus  treating  excess  wastewater  stored  during  the  winter. 
Estimates  of  monthly  plant  removal  for  S  and  P  are  presented 
as  a  guide  in  designing  land  treatment  systems  according 
to  the  procedu'cs  given  m  the  EPA/Corps  Land  Treatment 
Design  .Manual 
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ON  THE  BUCKLING  FORCE  OF  FLOATING  ICE 
PLATES. 

Kerr.  A.D .  June  1981.  7p..  ADA.I03  733.  12  refs. 
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ICE  LOADS.  PLATES.  FLOATING  ICE.  ICE 
COVER  STRENGTH.  DYNAMIC  LOADS. 
MATHEMATICAL  MODELS 
The  calculation  ol  the  largest  honzonial  force  h  relatively 
ibin  floating  tec  plate  may  exert  on  a  structure  requires 
the  knowledge  of  the  buckling  load  for  this  floating  plate 
tn  the  published  literature  on  the  stability  of  crmtiniMusly 
supported  beams  and  plates,  it  ts  usually  assumed  that  this 
buckling  force  corresponds  to  the  lowest  bifurcation  force 
p(cr)  However,  recent  studies  indicate  that,  generally, 
this  IS  not  the  case,  and  this  report  clarifies  the  situation 
for  floating  ice  plates  This  problem  is  first  studied  on 
a  simple  model  that  exhibits  the  buckling  mechanism  of 
a  floating  lec  plate  but  »  amenable  to  an  exact  nonlinear 
analysis  This  siod*  shows  that,  depending  on  the  ratio 
of  the  ngidittes  of  the  ’’liquid’*  and  ’’plate”,  the  post-buckling 
branch  may  nse  or  drop  away  from  the  bifurcation  point 
CR  81-10 

REVIEW  OF  THERMAL  PROPERTIES  OP 
SNOW,  ICE  AND  SEA  ICF.. 

Vcn.  Y.-C.  June  I9RI.  27n.  ADA-103  734.  Refs, 
p  25-27. 
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ICE  THERMAL  PROPERTIE.S.  SEA  ICE.  SNOW 
DENSITY.  SNOW  THERMAL  PROPERTIF..S.  ICE 
DENSITY. THERMAL  PROPERTIES. COMPRES¬ 
SIVE  PROPERTIES.  THERMAL  EXPANSION. 
This  Treatise  lhiirnushl>  res  re.  t  the  suhjccts  nf  dcnsit).  thermal 
eipanvion  and  comprcs\tbiliiy  of  ice.  snow  density  change 
attnbuted  todcstruc'ivc.  vonvtruvtuc  and  melt  metamorphssm. 
and  the  physicv  of  rcgclation  and  the  eflcctv  on  penetration 
rate  of  bi*lh  the  thermal  properties  i»f  the  wire  and  streu 
level  Heat  capacity  latent  heat  of  ru^t^n  and  thermal 
condvCtiviiy  of  ice  and  vnitw  <«\er  a  wide  range  of  temperatures 
were  analyzed  with  regrrwioh  techniques  In  the  case 
of  snow,  the  effect  of  density  wav  alwt  evaluates  The 
contribution  of  vap»r  diffusion  to  heat  transfer  through  snow 
under  Itoih  natural  and  forcc<l  c<msccttsr  vonditions  was 
asscvse<l  l.vprcs\sons  representing  speiifit  and  latent  heal 
of  sea  see  in  terms  of  «ca  ice  saltn.Ss  and  temperature 
wr.-«-  given  rheofct'cal  miHlets  were  goen  that  can  predict 
Ih-,  thermal  sondnctissties  «>f  fresh  hiibSiv  ice  and  sea  ice 
in  terms  of  Mlinitv,  temperature  and  fraviional  air  content 
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PRF.DICTION  OF  KXPLO.SIVKLV  DRIVEN 
RELATIVE  DISPLACEMENTS  IN  ROCKS. 
Bloum.  .S  I: .  June  19«1.  2  ip  .  AI)-\-l0l  .M4.  15  refs 
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ROCK  Ml’CMANICS.  I  XPI  OslOS  EFFECTS. 
MCIIAR  EXPLOSIONS.  SOIL  MLCILANICS. 
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ReUtive  dtspUcemcnt  dau  from  hifh  cxploMve.  shallow* 
buried  bufsu  m  rock  are  combined  with  relative  displacement 
data  from  the  contained  nuclear  explosion  MICHIT  EPIC 
An^ysb  of  tt»se  data  yields  a  preliminary,  semi*empincal 
teehi^ue  for  i^edietmg  the  location,  direction  uA  magnitude 
of  relative  displacements  in  rock  from  contained  explosions 
This  tecknM)ue  is  used  to  make  relative  displacement  predtc- 
tiotts  for  the  DIABLO  HAWK  nuclear  blast. 
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REVEGETATION  AND  SELECTED  TERRAIN 
DISTURBANCES  ALONG  THE  TRANS-ALASKA 
PIPELINE,  1975-1978. 

Johnson,  A.J.,  June  1981,  115p..  ADA*t38  426.  4i 
refs. 
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REVEGETATION.  SOIL  EROSION.  GRASSES. 
PIPELINES.  environmental  IMPACT. 
POLAR  REGIONS. 

Revegetation  techniques  along  the  trans*Alaska  pipeline  as 
era(4oyed  by  Alycska  Pipeline  Serv.ce  Company  during  the 
1975*1971  summers  were  observed  ObjMtives  included 
determining  the  success  of  treatments,  identifying  r^oUem 
a^as.  and  noticing  long-term  implications.  O^rvations 
and  photographs  at  60  sites  located  along  the  trans*Alaska 
pipeline  indicated  frequent  occurrence  of  successful  revegeta* 
tion  as  well  as  frequent  problems,  such  as  erosion,  ^ope 
inttability.  poor  Kheduiing  of  seed  application.  cKcurrence 
of  weed  species,  failure  to  optimally  reuse  topsoil  and  fine* 
grain^  soil,  and  low  rates  of  native  species  rcinvasion 
Alyeska's  visual  impact  engineering  was  observed  to  be  very 
successful,  as  shown  by  high  f1rst*season  surv  ival  However, 
a  relat^  program  for  establbhing  willow  cuttinp  was  unsuc- 
ceasfid  in  1977  but  appeared  very  promising  in  197S  largely 
due  to  improved  management  and  more  favorable  growing 
co^itions.  Terrain  disturbances  due  to  the  construction 
of  the  fuel  gas  line,  snowpads.  and  oil  spills  were  examined 
to  identify  and  describe  related  environmental  impacts  on 
natural  vegetaiton  Proper  construction  and  use  of  snowpads 
minimized  the  extent  and  severity  of  disturbance  Crude 
oU  spills,  although  damaging  to  vegeution.  did  not  cause 
total  kill  of  vegetation,  and  certain  t)pcs  of  spills  may  have 
only  short-term  effects  Results  of  restoration  research 
by  CRREL  along  the  trans*Alaska  pipeline  are  discussed 

CR  81-13 

VHP  ELECTRICAL  PROPERTIES  OF  FROZEN 
GROUND  NEAR  POINT  BARROW.  ALASKA. 
Arconc.S  A.,  eul,  June  1981. 18p .  ADA*  103  735. 32 
refs. 

DeUney.  A.J. 

36-395 

PERMAFROST  PHYSICS.  DIELECTRIC  PROP¬ 
ERTIES.  RADIO  WAVES.  FROZEN  GROUND 
PHYSICS.  SOIL  COMPOSITION.  WATER  CON- 
TENT.  ORGANIC  SOILS. 

Electrical  properties  of  frozen  ground  were  measured  using 
radio  frequency  intcrferometr)  (RFI)  in  the  very  high  frequen¬ 
cy  (VHP)  radmwave  band  lcc«rit*H  organic  silts  and  sands 
and  gravels  of  variable  ice  content  were  invesiiptcd  dunng 
early  Apni  of  both  I9?9  and  1990  Frequencies  between 
10  and  150  MHz  were  used  with  best  results  obtained 
between  40  and  100  Mllr  Surface  impedance  and  magnetic 
induction  techniques  were  also  used  to  obiain  an  independent 
measure  of  low  frequency  resisioiiy  and  to  obtain  a  separate 
control  on  vertical  inhomogencily  Soil  samples  were  tested 
for  organic  and  water  content  The  dielectric  constants 
determined  for  the  icc-rich  organic  vilts  ranged  from  4  0 
to  5  5  while  those  for  the  sands  and  gravels  were  about 
5  1  Diciecirtc  low  was  due  to  dc  cimduclitm  and  was 
very  low  for  the  silts  but  significant  for  the  sands  and 
gravels  The  higher  values  for  the  sands  and  gravels  were 
most  likely  due  to  the  higher  conccniraiions  of  salt  that 
are  reported  to  exist  m  the  old  beach  ridges  in  this  region 
All  the  RFI  measurements  are  believed  to  be  indicative 
of  only  the  first  few  meters  of  the  ground  alih«nigh  the 
radiowavcs  could  penetrate  to  tens  of  meters 

CR  81-14 

WASTEWATER  TRFJkTMENT  BY  A  PROTO¬ 
TYPE  SLOW  RATE  LAND  TREATMENT  SYS¬ 
TEM. 

Jenkms.  T  F..  cl  al.  Aug  1981.  44p .  ADA-106  975. 
Refs  p.37.39. 

Palazzo.  A  J 
36-1308 

waste  treatment.  W,\THR  TREAT.MENT. 
CHE.MICAL  ANAIA.SIS.  NLTRIRNT  CYCLE. 
EVAPOTRANSPIR.ATION.  plants  (BOTANY). 
SOIL  W^ATER. 

CR  81-15 

STATISTICAL  EVALUATION  OF  .SOIL  AND 
CLIMATIC  PARAMETERS  AFFECTING  THE 
CHANGE  IN  PAVEMENT  DEFLECTION  DUR¬ 
ING  THAWING  OF  SUBGRADFis. 

Chamberlain.  K.J  .  July  1981.  !0p .  ADA-106  0?6. 
refs. 

36-975 

PAVEMENTS.  DEFORMATION.  SH.ASONAI 
FREEZE  THAW.  SL'BORADE  SOILS.  lOADS 
(FORCE.S).  CI.IM.ATIC  FACTORS,  FRO.ST  PENE¬ 
TRATION,  STATISTICAL  ANALYSIS 

This  report  analyzes  the  rrsuits  of  a  field  stt..tv  presto, ivly 
reported  by  .Scrivner  ei  al  i  lOMi  for  the  National  <  «w*pefaioe 


Highwty  Research  Program  These  authors  studied  the 
seasonal  pavement  deflection  characteristics  of  24  test  sites 
on  roads  in  service  in  r^ons  w:th  freezing  indexes  ranging 
from  tOOF-days  to  2tOOF*days.  They  used  the  Dynaflect 
cyclic  pavement  loading  device  to  determine  the  ^vement 
system  response.  Of  speafle  interest  to  the  analysts  was 
the  increa^  pavement  d^ection  after  freezing  and  thawing 
and  the  time  to  recovery  of  normal  deflection  characteristics 
These  characteristics  were  related  to  soil  and  climatic  factors 
using  statistica]  techniques  The  most  sigoificant  observa¬ 
tions  of  this  siatbtkal  analysts  are-  1)  that  the  freezing 
index  IS  not  a  significant  parameter  in  determining  the  percent 
increase  in  pavement  deflection  during  thawing,  and  2)  that 
the  tccovery  time  is  inversely  proportional  to  the  depth 
of  freezing.  As  was  expected,  the  most  significant  varu^le 
affecting  the  increase  in  pavement  deflection  was  the  frost 
susceptibility  classification  This  observation  reinforces  the 
necessity  for  careful  selection  of  sod  matenab  used  in  pavement 
systems. 

CR  81-16 

COLD  REGIONS  TESTING  OF  AN  AIR-TRANS¬ 
PORTABLE  SHELTER. 

Fltnden.S.N..Aug.  i981.20p..  AD.A-107  t3I.9rers. 
36-1309 

PORTABLE  SHELTERS.  TRANSPORTATION. 
COLD  WEATHER  PERFORMANCE.  Al  R- 
PLANES.  TESTS. 

An  air-transportable  shelter  desifned  and  built  at  CRREL 
for  use  in  c^d  regions  underwent  testing  in  Hanover.  New 
Hampshire,  and  Ft  Grccly.  Alaska  The  shelter  demon¬ 
strate  some  of  Its  capabilities  for  mobility  by  being  towed 
for  more  than  60  miles  behind  various  vehicles  and  by 
being  transported  on  aC*l30ca^  airplane,  a  CH-47  helicopt¬ 
er.  and  a  trailer  truck  The  shelter  proved  to  be  very 
easy  for  a  crew  of  two  to  four  to  set  up  in  all  weather 
conditions  including  •40F  cold  However,  the  gasoline- 
powered  generator,  which  was  a  source  for  space  heat  as 
well  as  electricity,  functioned  very  poorly  Overall,  the 
prototype  successfully  demonstrated  qualities  of  self-reliance, 
ease  of  operation  and  thermal  eflictency 

CR  81-17 

SUBSEA  TRENCHING  IN  THE  ARCTIC 
Mdlor.  M..  Sep.  1981.  31p..  ADA-108  341.  44  refs 
40-4673 

DREDGING.  OCEAN  BOTTOM.  PIPE  LAYING. 
ICE  SCORING.  K.ii  ACTION.  EQUIPMENT. 
VELOCITY.  ICEBERGS.  PRESSURE  RIDGES. 
PROTECTION 

Environmental  conditions  are  described  for  the  continental 
s^lf  of  the  western  Arctic,  and  for  the  shelf  of  Labrador 
and  Newfoundland  Special  emdiasu  is  given  to  the  gouging 
of  bottom  sediments  by  tee  pressure  ndges  and  icebergs, 
and  an  approach  to  systematic  risk  a<valys»  is  outlined 
Protection  of  subsea  pipelines  and  cables  by  irenehing  and 
direct  embedment  is  diKussed.  touching  on  burial  depth, 
degree  of  protection,  and  environmental  impact  Conven¬ 
tional  land  techniques  can  be  adapted  for  trenching  across 
the  beach  and  through  the  shallows,  but  in  deeper  water 
special  equipment  is  required  The  dev  kcs  discussed  include 
hydraulic  dredges,  submarine  dredges,  pkiws.  nppers.  water 
jets,  disc  saws  and  wheel  ditchen.  ladder  trenchers  and 
chain  saws,  routers  and  slot  miHcrs.  ladder  dredges  vibratory 
and  percussive  machines,  and  Masting  systems  Considera¬ 
tion  IS  given  to  the  relative  merits  of  wewking  with  seabed 
vehKles.  or  alternativel)  with  direct  surface  suppori  from 
vesKls  or  from  the  sea  ice 

CR  81-18 

CHENA  RIVER  LAKES  PROJECT  RF.VEGETA- 
TION  STUDY— THREE-YEAR  SUMMARY. 
Johnson.  L.A  ,  ct  il.  Oci  1981.  59p .  AD.A'I08  909, 
22  refs. 

Rindgc.  S.D..  Gaskin.  D  A. 

36-2222 

REVEGETATION.  GRASSES,  GROWTH.  SOIL 
STABILIZATION.  GRAVEL.  VF.GETzNTION. 
UNITED  .STATES-  ALASKA  FAIRBANKS. 

During  the  growing  seasons  of  1977.  l«»Tg  and  1979.  roegria- 
tion  techniques  were  studied  on  the  CTiena  River  takes 
rrmecf  a  flood  control  dam  and  levee  near  Fairbanks.  Alaska. 
So  find  an  optimal  treatment  for  esfaMishing  permanent  vegeta¬ 
tion  cover  on  the  gravel  structures  The  treaimenis  tested 
on  pUds  at  the  dam  and*'or  levee  involved  three  mam  variables 

1)  scgetation  (grass  and  closer  seed  and  or  willow  cuilings). 

2)  mulch,  mulch  blanket,  and  or  sludge  and  t)  vuhsirate 
(gravel  or  fine-grained  soil  over  the  gravel  bavei  The 
mulches  were  nay.  wond-cellulose-fibef.  peat  mov»,  and 
Conwed  Hydro  Mukh  20(W.  which  is  a  wood-ccllulosc- 
fiber  mukh  with  a  polysaccharide  tackifier  A  convsani 
rate  of  fertilizer  was  applied  to  all  plots  except  the  c«»niro! 
A  section  of  each  plot  was  refrriiltzed  again  in  their  third 
grfvwing  seas4-n  to  compare  anniul  and  biannual  ferttlizaiMvn 
The  high  fertilization  rate  produced  abme-average  growth 
Fescue,  brome.  and  foxtail  were  the  mos:  pro-luctivc  vpeviev 
on  the  dam.  while  alsikc  clover  was  the  most  pffViluctivf 
(vn  the  welter  levee  site  ^khen  grass  seed  and  wtllitw 
cuttings  were  planted  at  the  same  time,  willow  vurvival 
and  growth  were  reduced  F'ertihzasom  is  required  for 
at  least  two  years  to  priwluce  an  acceptable  permanent  vegeta 
tion  cover,  although  fine  grametl  so:!  or  sithlge  redikcs  the 
amount  of  fertilizer  needed  in  the  sei^o.-ift  vrar  Third 
vear  fertilization  may  be  necessarv  since  the  Vnefilv  •( 
the  second  fertilizatovn  c**n:inje  for  at  least  two  vears  \ 
sludge  treatment  tcferiilt/rd  during  its  second  grows-g  waw-n 
pri«duces  the  highest  biomavv  rremded  in  this  st4<lv  Sti.,!gc 


from  the  Fairbanks  treatment  plant  poses  little,  if  any.  danger 
of  contamination  from  heavy  metals  or  pathogens  Four- 
year-old  seedlings  of  willow  and  native  moedf  species  growing 
on  the  dam  do  not  have  deeply  penetrating  root  systems 
and  th«ref<^e  don’t  appear  to  pose  an  early  threat  of  leakage 
through  the  dam. 

CR  81-19 

GROUND-TRUTH  OBSERVATIONS  OF  ICE- 
COVERED  NORTH  SLOPE  LAKES  IMAGES  BY 
RADAR. 

Weeks.  W  F .  et  il.  Oct.  1981,  17p .  ADA-108  342.  5 
refs. 

Gow.  A.J..  Schertler.  R.J. 

38- 4414 

LAKE  ICE.  ICE  COVER  THICKNESS.  RADAR 
ECHOES.  ICEBOUND  LAKES.  ICE  WATER  IN¬ 
TERFACE.  SIDE  LOOKING  RADAR.  UNITED 
STATES-ALASKA-NORTH  SLOPE. 

Field  observations  support  the  interpretatioci  that  differences 
in  the  strength  of  radar  returns  from  the  kc  covers  of 
lakes  on  the  North  Slope  of  Alaska  can  be  used  to  determine 
where  the  lake  is  frozen  completely  to  the  bottom  An 
icc/frozen  smI  interface  is  indicated  by  a  we^  return  and 
an  ICC  water  interface  by  a  strong  return  The  immediate 
value  of  this  result  is  that  SLAR  (sidc-loi^tng  airborne 
radar)  imagery  can  now  be  used  to  prepare  maps  of  large 
areas  of  the  North  Slope  showing  whei .  the  lakes  are  shallower 
or  deeper  than  I  7  m  (the  approiimate  draft  of  the  lake 
Ke  at  the  iimc  of  the  SLAR  flighu)  The  bathymetry 
of  these  shallow  lakes  is  largely  unknown  and  is  not  obvious 
from  their  sizes  or  outlines.  Such  information  could  be 
very  useful,  for  example  in  finding  suitable  year-round  water 
supples 

CR  81*20 

SHALLOW  SNOW  MODEL  FOR  PREDICTING 
VEHICLE  PERFORMANCE. 

Harrison.  W.L..  Oct.  1981.  2tp..  ADA-108  343.  63 
refs. 

39- 1261 

SNOW’  ACCUMULATION.  MOTOR  VEHICLES. 
COLD  WEATHER  PERFORMANCE.  TRAC¬ 
TION.  SNOW  COVER  EFFECT.  ICE  COVER  EF¬ 
FECT.  SLUSH.  SNOW  DEPTH.  GROUND  THAW* 
ING.  FORECASTING.  MODELS. 

A  historical  review  of  research  is  presented  to  establish 
the  state-of-the-art  for  analyzing  the  behavior  of  vehicks 
in  shallow  snow  From  this  rev  tew.  the  most  comprehensiTc 
and  promising  model  is  put  together  to  cstaMtsh  a  first- 
cut  performance  prediction  model  for  vehictes  operating  m 
shallow  snow,  slush.  Ke  and  thawing  soils. 

CR  81*21 

NEAR*1NPRARED  REFLECTANCE  OF  SNOW* 
COVERED  SUBSTRATES. 

O'Brien.  H.W..  cl  al.  Nov.  1981. 17p.,  ADA-l  10  868. 
16  refs 
Koh.  G. 

36-2431 

SNOW  COVER  EFFECT.  SOLAR  RADIATION. 
REFLECTION.  SUBSTRATES.  ICE  CRYSTAL  OP- 
TICS.  RADIOMETRY.  METEOROLOGICAL 
DATA. 

The  reflection  of  solar  radiation  by  a  snow  cover  in  situ 
and  the  apparent  influence  of  selected  substrates  were  examined 
m  wavelengih  bands  centered  at  Oil.  1  04.  I  10.  1  30.  1  50 
and  I  80  micrometers  Substrates  included  winter  wheal, 
timothy,  corn,  alfalfa,  grass.  coiKreie  and  subsurface  layers 
of  “crusty"  snow  and  ice  Reasonable  qualitative  agreement 
between  measurements  and  iheorctKal  prcdKtwKis  was  demon¬ 
strated,  with  indications  of  quantitative  agrmnent  m  the 
definition  of  a  "semi-infiniie  depth"  of  snow  cover  It 
wav  concluded  that  ultimate  quantitative  agreement  between 
theory  and  measurement  will  require  that  an  “optKally  effective 
gram  size'  be  defined  :.i  terms  M  physically  measurable 
dimensions  nr  meteorologically  predictable  characteristKS  of 
the  ICC  crystals  ci>mpivsmg  the  snow  pack 

CR  81*22 

ICF.  DISTRIBUTION  AND  WINTER  SURFACE 
CIRCULATION  PATTERNS.  KACHEMAK  BAY. 
ALASKA. 

Galto.  1.  W  .  Dec  1981.  4.1p .  ADA-1 10  806.  20  refs. 
36-24.32 

ICR  CONDITIONS.  SEA  ICE  DISTRIBUTION. 
OCEAN  CURRENTS.  SUSPENDED  SEDI- 
MF.NTS.  REMOTE  SENSING.  LANDSAT.  I  NTT- 
ED  ST/\TF.S  AL.ASKA  KACHEMAK  BAY. 
Development  of  the  hvdropower  potential  of  Bradley  lake, 
ktaska.  Would  nearly  double  winter  freshwater  discharge  from 
the  Hrad'ev  River  into  upper  Kachemak  Ray.  and  the  Corps 
of  Fngmeers  a  concerned  aNnit  povv-Me  s-jbsequent  increased 
s<e  formation  and  related  tce-mduced  pfi»blems  The  objec 
lives  of  this  i-'sevtigation  were  to  describe  winter  surface 
t.iri  uialioi  m  Ike  bay  and  document  ice  distribution  paiiernv 
for  predict. ng  where  avMiiionat  tee  mtghi  be  transported 
f  if  formv  Fiftv  oPe  1  andta!  MS9  hand  '  and  *  and 
RH\  images  with  clmu!  vover  or  !es*.  taken  between 
1  November  and  *0  \pfil  each  vear.  were  analyzed  for 
the  eight  winters  from  l'>*i  t«*  l'•In  with  vtandard  phottvmier 
preiation  te.hniques  Revullv  .-f  this  analvsiv  vhowed  that 
gtaiiat  se.l!— .rnt  divcharge<t  into  Kachemak  Rav  acts  as  a 
-latural  ira^e-*  -n  the  water  Inner  Katherrak  Rav  tUvuiation 
.n  the  Winter  iv  predominanitv  louniertloskwive.  with 
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•nnWiilrrty  scarsliore  currents  »loa$  the  south  shore  nod 
toulhwcstcriy  ncnrshore  cvrrenu  al^  the  north  shore 
Most  of  the  ICC  in  the  inner  bay  fonns  at  its  northeast 
end  and  is  dnehar^  by  the  Fos.  Sheep  and  tradiey  Rivers. 
Sofltt  ice  becomes  shorefast  on  the  tidal  flats  at  the  head 
of  the  bay,  while  some  moves  southwestward  aloof  the 
north  shore  pushed  by  winds  and  currents. 

CRtl-23 

EVALUATION  OF  A  COMPARTMENTAL 
MODEL  FOR  PREDICTION  OP  NITRATE 
LEACHING  LOSSES. 

Mehrtn,  M..etal.  Dec.  1981. 24p..  ADA-111  560.41 
reCi. 

Tanjt.  K.K..  Isknndar.  l.K. 

36-2284 

WASTE  TREATMENT.  LEACHING.  LAND  REC¬ 
LAMATION.  WATER  FLOW.  SOIL  CHEMISTRY. 
MODELS. 

A  model  IS  presented  that  consists  of  a  water  flow  submodel 
and  a  nitrofen  flow  submodel.  Irnfation.  precipiUtioA. 
cv^otranspiration.  surface  return  flow,  and  percotmioo 
are  considered  in  the  water  flow  submodel  The  proccscrs 
of  nitrifieatiott.  dennrifkatMm.  imncralizatiott.  immobilizatioo. 
plane  uptake,  and  wtrofcn  ftiation  are  mcioiM  in  the  nitrofen 
flow  submodel  The  model  has  been  apphed  to  two  sets 
of  eiperuncntal  data  obtvned  from  t)  controlled  test  celb 
at  US  Army  Cold  Repons  Research  and  Enpncennf  Labora' 
tory  m  Hanover.  New  Hampshire,  and  2)  field  plots  of 
the  Uttivemty  of  Caldbrma  at  Davis  Comparison  between 
the  eapnimcntal  and  model  results  indicates  the  potential 
capaMHics  of  com  part  mental  modeb  in  prcdkttnf  mtrofen 
bdiavior  in  sod-water-plant  systems  under  wastewater  land 
treataKni  operations  Tha  model  is  applicable  to  stow 
race,  rapid  tnfSitration.  and  overland  flow  systems. 

CR  81-24 

TRANSIENT  ANALYSIS  OF  HEAT  TRANSMIS¬ 
SION  SYSTEMS. 

nictlcptoce.C..Dcc.  1981.  S3p..ADA-1 12  M5.  Reft. 
p.4«-47. 

3«-27S3 

HEAT  LOSS.  UNDERGROUND  PIPELINES. 
HEATING.  PUMPS.  TEMPERATURE  EFFECTS. 
ANALYSIS  (MATHEMATICS.  COST  ANALYSIS. 
SOIL  TEMPERATURE.  COMPUTER  PRO¬ 
GRAMS. 

Tfci»  report  Jcclnp.  .  method  ei  amlytg  foe  hot  tniMmii.irt. 
mtema  operatint  under  dtsifKt  heatmp  load  conditions, 
the  use  of  thert^  cneriy  storafe  s)'sieitts  is  outlined  and 
•dvancafcs  are  given.  The  method  accounts  for  the  effects 
of  hem  source  and  load  charactensites.  The  iraasmtssMm 
MM  Itself  considers  the  following  ccchmcal  aspects.  I) 
fnetiaool  pressure  lowcs  m  piping  systems.  2)  pump  ckaraetens- 
tics.  3}  pump  ^ver  charactensiics.  and  4)  heat  losses  from 
tM  buned  piping.  The  capital  emU  considered  are  the 
p^mg  system  and  necessary  pumps.  Operation  and  mainte¬ 
nance  costs  tnelwde  cost  of  heat  loss  and  cost  of  pumping 
cn^gy  u^ut  Allowances  arc  alw*  made  for  system  mamte- 
nance  and  repau  a%xr  the  assumed  Itfeume '  The  heat 
transmission  ^oblem  »  formvisted  in  the  forms  a  two- 
dimrniisail  optimiration  problem  The  decision  vanahlo 
are  pipe  diameter  and  su^y  temperaiure  The  problem 
is  solved  by  duect  search  techniques  ttiuif  a  Honke-lceses 
pattern  search  algnnthm  riramcftK  results  are  presented 
along  with  suggestions  for  further  work 

CR  81-25 

APPLICATION  OFTIIE  HEAT  BALANCE  INTE¬ 
GRAL  TO  CONDUCTION  PHASE  CHANCE 
PROBLEMS. 

Lunardini.  VL.  Dec.  I9I11.  Up.  ADA-113  813.  15 
refs. 

36-2669 

THERMAL  CONDUCTIVITY.  PHASE  TRANS¬ 
FORMATIONS.  HEAT  TRANSFER.  FREEZE 
THAW  O'CLES.  FROZEN  GROUND  PHYSICS. 
STEFAN  PROBLEM.  HEAT  FLUX.  ANALYSIS 
(MATHEMATICS).  COMPITER  APPLICA- 
TIONS,  CONVECTION. 

The  problem  of  heat  cmduction  with  phase  change  often 
catkd  the  Stefan  problem  includes  some  of  the  most  mtracta 
bic  mathematical  areas  of  heat  transfer  Ftaci  solutions 
arc  etiretneiy  limits  and  approtimatc  methods  are  wideiv 
uacd  This  report  discusses  the  c*4Wation  method  foe 
the  heal  batatKC  mtegra:  approsimation  The  meth««l  » 
apphed  to  some  standard  problems  of  phase  change  Neu¬ 
mann’s  problem  and  a  ne»  soljt^m  is  presented  for  the 
ease  of  surface  convection  for  a  scmi  .nf.nitc  Nvdy  Numen 
eat  rtMits  are  given  for  soil  systems  and  aJso  for  materuls 
of  interest  m  latent  heat  thermal  storage 

CR  81-26 

MECHANICS  OF  CiriTINC  AND  BORING. 
PART  7:  DYNAMICS  AND  ENERGETICS  OF 
AXIAL  ROTATION  MACTiINF.S. 

Mtlinr.  M.  Dec  19*1.  .?*p.  ADA-II.s  9.5'.  lo  tcfi 
3«-3ltO 

DRILLS.  PERMAFROST.  ROCK  DRII.I  ISO. 
EOLIPMF.NT.  THERMAL  EFFECTS.  DRll  List: 
FLUIDS.  ANALYSIS  (MATIIEM.ATICS) 

Till*  rr^f  «lc*l*  ji.,1 

nwlitRe*  *u<h  **  .IrtlU  .nrf  K**ir.  .tevi.-.*  «*rtf  thf  en;!'.. 
Vc.«l  frtfale*  aV-ul  .  *cn:r*l  iti*  .h;!.  perrtr.Ttnc  f.f.IVI 
to  that  asts  Starting  from  a  conv-de-a!-— n  cd  tbe  fo*<  es 


developed  on  individual  cutting  toob.  or  segments  of  cutters, 
the  thrust  and  to^ue  on  a  complete  cutting  head  b  assewurd. 
and  simple  retationships  between  thrust  and  torque  are  denved 
Similarly,  the  energy  and  power  needed  to  dnve  the  culling 
bead  arc  estimated  and  rclat«l  to  tool  characteristics.  De¬ 
sign  characteristics  of  etbting  machines  are  compiled  and 
analyzed  to  give  indtcatiofts  of  thrust,  torque,  power,  effective 
tool  forces,  nominal  thrust  pressure,  power  density,  and  specific 
energy. 


CR  81-27 

SEDIMENTOLOGICAL  CHARACTERISTICS 
AND  CLASSinCAHON  OF  DEFOSITtONAL 
PROCESSES  AND  DEPOSITS  INTHEGLAaAL 
ENVIRONMENT. 

Lawrsofi.  D.E..  Dec.  1981. 16p..  ADA-1 1 3  261. 33  refs. 
36-2754 

GLAOAL  DEPOSITS.  GLACIOLOGY.  SEDI- 
MENTATION.  GLACIER  OSOLLATION.  PERI- 
GLACIAL  PROCESSES.  CLAaER  FLOW.  ESVT- 
RONMEN*TS.  CLASSIFICATIONS. 

Esisting  eiasMfkations  for  deposits  in  the  glacial  environment 
are  inadequate  and  inconsistent  Depowu  should  be  classi- 
fled  both  dcBcripcivdy  and  gencticaSy.  adequate  descnpctve 
classcficaUons  already  esist  A  m^  problem  for  previoia 
geneue  classifications  has  been  that  glacial  deposition  and 
the  resuHtng  deposics*  properties  were  poorly  understood 
On  the  basis  of  three  cniena-  edment  source,  uniqueness 
to  the  glacial  envvonment.  and  prcscrvaiwn  of  gUcier-dcrived 
propertic^-cieposits  ui  the  gUoai  environment  result  from 
either  of  two  groups  of  proceucs.  pnmary  or  secondwy 
Pnmar)  procoscs  release  the  debris  of  the  glacier  dircctiy 
and  form  deposits  that  may  bear  properties  related  to  the 
dacter  and  its  mechanics  Their  deposits  are  classified 
geneticatly  as  till  and  are  the  only  depopsrts  mdicattvc  of 
gfactatton  In  contrast  secondary  processes  mobilize,  re¬ 
work.  transport  and  resedinsent  debris  and  deposits  in  the 
glacial  environment  They  deve^  new.  nonglaciat  proper¬ 
ties  in  their  deposits,  while  destrojring  or  lubstantiaHy  modify- 
Mg  ^acter-derived  properties  Interpretation  of  their  proper¬ 
ties  may  provide  information  on  the  dcposrtionat  process 
andfor  the  local  deposrtional  environiaenl  Secondary 
deposits  are  resedtmciHcd  and  therefore  not  till  They 
are  classified  gcnetKally  accardtag  to  the  depositiona!  procos 
fusi  as  they  are  ui  other  sedoncniary  cnviroctnents.  This 
genetic  ctassificacMn  ddlrrt  from  previous  ctassificatioos  in 
that  not  an  dtamictoni  depoiited  in  the  glacial  entwonmewt 
are  classified  as  tiO.  tt  is  based  ssnctly  on  prncrss-rclated 
criteria.  The  on^  of  properties  of  glacial  drpauu  m 
relation  to  glacier  mechanics  and  environment  mas:  ht 
rccogntred  if  the  mrehantsms  and  depositiona!  processes 
of  former  glaciers  are  to  be  precisely  understood 


CR82-BI 

ALASKA  GOOD  FRIDAY  EARTHQUAKE  OF 
1964. 

Swinxow.  G  K..  Feb.  1982.  26p..  ADA-1 13  800. 
36-2838 

EARTHQUAKES.  FROZEN  GROUND 
STRENGTH.  DAMAGE.  ICE  SHEETS.  ROC*K 
MECHANICS.  STRUCTURES.  WATER  WAVE.S. 
UNITED  STATES-ALASKA-ANCHORAGE. 

On  2*  March  l^M.  a  mafor  earthquake  struck  Southern 
Alaska  The  city  *4  Anchorage,  which  c.miauied  a  large 
port  of  Alaska’s  population,  suffered  ;oss««f  life  and  tievtnxTom 
of  property  The  tune  of  the  day.  the  season,  and  ground 
conditions  were  such  that  Sosi  m  life  and  property  was 
minimized  The  frozen  ground  and  the  k<  fresh*  water 
bodies  responded  to  the  earthquake  shocks  m  a  scidren- 
observable  pattern.  whKh  was  m^cd  and  recorded  Changes 
of  sea  level  and  sj>des  into  the  sea  were  rrsponvshk  for 
waterfront  destruction  It  is  ccmciuded  that  the  nutr. 
factor  that  limited  structural  dam^  was  thv  fro-rn  uate 
r4  the  ground 


CR  82-42 

DF.VFXOrMF„NT  OF  A  RATIONAL  DESIGN 
PROCF.DU'RE  FOR  OVERLAND  FLOW  SYS- 
Tr„MS. 

Maricl.  C.J  .  cl  al.  Fch  19*2.  .  ADA- 1 !  3  22 

reft 

Jenkint.  T  F .  Diener.  C  3  .  Bullet.  P I. 

39-1262 

-SEWAGE  TRF.AT.MF-NT.  WATER  TREATMENT. 
WA.STF.  TRE.ATMF.NT.  FLOODINLi.  I)F„SIC:N 

Tl!-.*  rejN.;  flewn}<o  the  rfe.eJej'nief.:  ^  .  -e»  -Jewf*.  ?f«cr 
dure  f<H  overland  iTow  ssstemv  that  sv  Saved  -o  h\dra-.du 
detention  tin-e.  a  far-titar  «ontept  m  wavtrwatcT  t*cat^cn; 
process  design  A  two-sear  study  wav  .oRducica!  at  llano 
ver.  New  ilampvhtre.  on  a  fullvaW  overlan*!  fU«w  wte  to 
oi^atn  perforruna  e  data  m  relatios-  -r.  de?c-:ioei  :»me  K-jie: 

u  relattonvhipv  were  >!evr!opeaS  fo-  St-*  Heo-?.  ai 

ovvgrn  dena-el  total  vuvpen.fe>t  a— a-s-i  tou' 

phosphorus  \;vo  ao  rtrp;rua  -rta-sonsVi;- wav  .!cve*.oped 
to  prrdKf  hid-a-ult*  .{etentroo  t.ire  as  a  fu**:*-*-!  of  app^Mii-of 
rate  terrace  Irngsh  aiel  slope  fhrve  re.a-.r-^vs,;ts  we-c 
\ah.U:ed  using  puKtshed  data  .  tWs  svst.mv 

a>1va*)lafr  of  the  new  pr.^rd-«fr.  wh..h  sSou;.*  v«g-8*Na-t>v 
rfiiuce  s-te  pfrparatwo  .osts  *s  !*»at  ss  a«-owv  over.atd  !V» 
svvtr.-nv  to  *ie  drsgprd  fo-  a  *;de  rt-ge  of  vte 
as  long  av  deten'sor  tio-r  -r.f-8s-e— <;»!%  a*e  "-c; 


CRI2-03 

BREAKUP  OF  SOLID  ICE  COVERS  DUE  TO 
RAPID  water  level  VARIATIONS. 

Biliralk.  L.  Feb.  1912,  I7p..  ADA-112  819.  19  reft. 
36-26SO 

ICE  BREAKUP.  ICE  COVER  THICKNESS.  RIVER 
ICE.  water  level  water  waves.  FLEXU¬ 
RAL  STRENGTH.  FREEZEUP.  VARIATIONS, 
ICE  FORMATION.  TIME  FACTOR.  ICEBOUND 
RIVERS.  ANALYSIS  (MATHEMATICS). 

TVe  cowbUMu  ih«  lad  u  ■Mai  WcOa*  •!  .  hM  ict 
coter  oa  ■  mref  <1ik  to  ra.id  wMet  lerel  ranMMH  w* 
ualjried  Tbe  auljna  a  kacC  o  Ike  IhcMr  tt  htaa. 
m  M  ctaiuc  fnai<«u.«.  Fmt  erackiH  »  aaaaC  I. 
uccor  .hen  Ihc  kniilm  a.anil  mAkcC  a  Ike  ice  amt 
k]i  Ike  wtn  cicced*  ike  floml  MtagOi  ft  tkt  xt  amt. 

CRSZU8 

SEA  ICE  DRAG  LAWS  AND  SIMPLE  ROUND- 
ARY  LAYER  CONCEPTS.  INCLUDING  AP¬ 
PLICATION  TO  RAPID  MELTING. 

McPhcc.  M.G..  Feb.  1982.  I7p..  ADA-113  142.  24 
reft. 

36-2839 

SEA  ICE.  DRIFT.  BOUNDARY  LAYER.  ICE 
MELTING.  STRESSES.  TURBULENT  FLOW, 
VELOCITV.  VISCOSITY.  BUOYANCY.  MATH¬ 
EMATICAL  MODELS. 

ScvcTil  fnfoed  attkifc  be  meat  Ike  aianina  (ka 
knaiccn  dnftaf  to  KC  •■4  Ike  aMetItat  accM  an  aiettmt- 
ed  a  tenu  M  uafle  ttamey  k*iaiiry-l.yct  (l»U  laW- 
le.ee  ikewy  Ike  elatieii  laatoyet  ..ff  ck.  is  akak 
Ike  *.Imi»«  be  a  tkm  ujffacc  byer  it  aalekt*  u  aa  Ekaaa 
tabcaa  be  ike  aMer  by«.  a  aacd  w  4cmc  itmal  bnaa 
be  Ike  4rat  laar.  Tkoc  bnaa  laaft  tarn  kacac  (aken 
umt  a  yeoaelnaal  t.  friame  ipc^  tkriaQ  o*4naic 
4«at»at«— ifOit-adaikcaaatktre.  OMytinaMa 
<aa»ak*ckcaabnaaiiktiii>)i-*iailinlyl-lliaia»ccaaaia- 
CM  aak  rm-4nlt  4aa  fraai  ike  I9T3  AIDIEX  4r*  wam 
caKnaaae  -* —  *■—  i  — r  layrt  a  i  Irl  ia  Ikirtana 

r'-*>4ca  aa  aaalyuc  ulMna  be  Ike  urady-atale  PBL 
qale  iiailit  to  fcecM  aaaencal  iililiiai  Ike  rtnaiy 
a  calraded  to  aekMc  4eat  t»4»cli*a  4ac  to  kaiyaaty  Iimb 
'>*•4  caeiiat  aa4  a  ikaaa  to  agtee  aak  ilaiiQHit  rtatm 
be  tcMtofkK  4nt  ■a4R  aaabfw  eaa4ilaaa  af  nCMiaal 
coobat  TkelkcMyK««*4eaakaaabeeillaaliatltaneto- 
net  aa4  axH  nut  af  flaet  dnftat  iato  nut  aanact  Waa 
Ike  ice  aeliiat  icapetaaw 


CRI2-BS 

OS  THE  TEMPEBATVBE  DISTBIBUTIOS  IN 
AN  AIK-VENTILATED  SNOW  UYElt 
Yen.  Y.-Ca.  Mir.  1982.  \0p.,  ADA-1 15  598. 9  tth. 
39-1263 

SNOW  TEMFEKATUKE.  HEAT  TKASSFEK. 
MASS  TRANSFER.  TEMPERATURE  GRADI¬ 
ENTS.  FLOW  RATE.  TEMPERATURE  DISTRI¬ 
BUTION.  DIURNAL  VARIATIONS.  ANALYSIS 
(MATHEMATICS). 

The  pri^Mcm  nf  Mmdeanewu*  hcM  tetd  m«m  tiwwfrr  m 
»  bnmofeBeuwi  fmm  layer.  wKh  «mr  uit  kept  at  m  uwcml 
temprrutme  and  the  wtber  mdr  with  a  «i<p  wmprfwmu 
mertaie.  wa»  sedsed  f«e  the  ease  wf  cpwrtant  tWaugji  8ru 
c«9odif i>ws  An  eipenmeatahy  determined  effective  thtrul 
rmduemity  fcnciwm.  te  Ke«000U*05>  C  {where  C 
IS  dry  mas*  flww  rate  aw  m  g  cm:»|.  wm  rmpiiyed 
m  the  stAhginn  Thr  o  mpued  wi  ndmiraiiRai'  temperature 
dntRbutaei  agreed  qurte  weS  with  eapen mental  dau  taken 
vrtder  piewdi^  steady  uate  canditiMa*  with  the  eacepuan  M 
the  Temperature  f4*e  the  Inwesi  fSww  rare  wiedm  the  eapenment 
The  rr««4vsneed  mmhaeanly  «f  the  icmperatarc  dutnbutiBW 
was  fnund  In  be  a  fttrimg  fwnctHwi  i*f  the  flaw  rwe  Fee 
t4P.u««w<tai  laa-iatinn  td  itwwwpbcrie  premure.  the  rofMndmg 
fH*w  m  the  vu-w  mednnn  was  alw  fmmd  t«*  be  Mtuamdal 
In  rnnpsnciwm  with  the  dfmnal  temprrMwe  chaiy.  ibm 
sarutM-w  fardnatrd  the  prnce**  of  repeated  tbbhmaaaw  and 
c<mdmsaSsvet  m  alternate  dtrrctinw*  and  thereby  pendwced 
a  s«face  layer  «d  apfe<«tim^>  c<Muta«t  wiww  dcwMty 

niS2-«6 

MEA.SUBF..MF.NT  OF  GROUND  DIELECTRIC 
PROPFjrnF-S  USING  WIDFMNGLE  REFLEC¬ 
TION  AND  RFJTUCnoN. 

Arenne.  S  A  .cl  *1.  M»i  19*2. 1  Ip .  ADA-1 19  $96. !  1 
refs 

I>eUnc\.  A  3 
4<h4b?i 

soil  PHYSICS.  DIEI-F-CTRIC  PROPERTIES. 
RADAR  HCMOHS.  (SEOPHYSICAI.  SURVEYS. 
RFFRACTIOS.  EQt  IPMENT.  WAVE  PROPA- 

T>f  i-.trti-rrtatb-f!  #*f  <.mtisa!«ss  radar  pcedsies  rrqmfrs  an 
aiternatssf  gr-^ysua1  me»s  -d-tammg  gfi-wnd  di^rtZK 
ipf-M*r.at!-#=  (*r-und  ikf’.ettttf  pr<«pert»es  were  meawed 
uvDg  W*dr  sNgle  and  -rfruti-n  lUAIlRt  s-wm-hngi 

With  a  gf^xnd  p»«^rg  radar  set  that  Itansmsfs  pulses  «'f 
a  ffw  naPM9«ec-«n<ls  dwratb-n  TV  insrstigats-uis.  rimed 
i-vff  varvds  grasft  in  *njrfww  .Alaska.  p(i-ssdr4  dielertrv 
data  :«•  aW. ai  a  t  -n  depth  The  MAKR  i m  ~  i*~igi  were 
divpiaved  av  ;n4-v9du»’  !ra<ev  a&-W7ng  mtetfernwr  between 
v<fa-a?f  f.fPtv  a-td  d'vpersa-w  i-  V  .kHervrd.  m4  iV  u  un.1- 
»f-r  .rtj-.j»a-fd  w«h  (e-utti^uMus  radar  **4  fesnlistty 
“-nefuftfd  4»«in<s-re“t’v  t-  eit*a<t  the  nsatimum 


IS 


CRUEL  REPORTS 


CB 


«— iitiiwitlM-  TV;  Mcctnc  MBlaMt. 
iiriirf  ■■■■ijr  fnm  ikc  4>cct  pmmt  nvo  K*f*(*<>*( 
itmt  dW  Mflicc.  nmpc*  Inm  2  9  a  T*  Dirintnc 
niw*  iltifintd  (m  mc  mc  frtdktcd  iltc  |  iiii»ili>ir  at 
■  lUntltt  OCM  >lMt  mtf  kmrr  accirrcd  Amaf  «K  •( 
dK 

OitMn 

CHARGED  DISLOCATION  IN  ICE.  2.  CON- 
TRDUnON  OP  DIELECTRIC  RELAXATION. 
iHRrfLi  X..  Mu.  tn2.  I5p..  ADA-111  936.  It  re&.. 
ThcfCMluMicalclhMlhccliarfcddniacsliaaprac- 
CMcaiptodaccthcafeKrTcdiadiorraqMncrifickc- 
IricraldxMMa  «  «cB  at  Ike  diunbatwa  of  tpcctn. 
3t-2t40 

ICE  ELECTRICAL  PROPERTIES.  ICE  RELAXA¬ 
TION,  DISLOCATIONS  (MATERIALS).  ICE 
CRYSTALS.  DIELECTRIC  PROPERTIES.  ELEC¬ 
TRIC  CHARGE.  RELAXATION  (MECHANICS). 
ANALYSIS  (MATHEMATICS).  SPECTRA. 

Tke  CMMrkitHe  €lcrtocady-cliaf>cd  AiItii—  ■eim 
ta  dUktlrit  wiiialiMi  ma  nadM  tknradcadj  Esacri- 
■caiaHy  akiiMed  data  a«  dMrac  dawtcy.  Ailaoiwa  dciMy. 
aed  wtpmm  lotdi  aad  A.-itAat»a  dncnkcJ  le  Pan  t 
a(  daa  acnca  acre  aacd  la  rdkalatc  dacScctnc  friatnw 


ipecm. 

CRRSM 

EVALUATION  OF  METHODS  FOR  CALCULAT- 
INC  SOIL  THERMAL  CONDUCnviTY. 
FdMkL O..  Mar.  tW2. 90r.  34  r«6. 

37-221 

FROZEN  GROUND  PHYSICS.  THERMAL  CON- 

Ducnvmr.  permafrost  heat  transfer. 
SOIL  COMPOSITION.  SOIL  WATER.  COMPLrT- 
ER  PROGRAMS.  TESTS. 

A  dttadad  aeatfas  af  andiak  faa  Lyndaiiaj  ite  rti-aul 
caaMacaaiily  afaada  la  ptracaacd.  and  Itoada  m  dK  pccdicMBa 
a( dHta  aaAada  tar  caaaaarad  Tke  adknact  aT  itaatca 
IB  die  aaaiUBar  caadoN  all  dw  caicalaacd  datnaal  aandanmey 
at  a  aad  ia  akava.  ta  it  ika  itaiamiy  e€  dat  aakalaatd 
ariaa  la  dwtai  la  day  fcaanj  aa  ia  Ikc  aad  aafcda'  ikeraad 
eaadaeliaily.  Tka  aalkada  aaa  eiakBaa  !  u  tin  fi^aa 
4k  aaiaai  at  apaaiaaaM  at  ikaaa  yacdntaM  «Bk  awMrad 
aataKBklBBBtaBaadaatlaaaB  aat  ffafatma 


at  la  aha  heal  aaatkad  Ut  aaah  ai  nfciiaa. 


MODEL  STUDY  OF  PORT  HURON  ICE  COV 
THOL  STRUCTURE:  WIND  STRESS  SIMULA¬ 
TION. 

Sadki.DXc(aLApr.  1912. 27^.  ADA-115  417. 14 
refk 

OriUMc  DJa.  Deck.  DS. 

J4-3111 

ICE  COHTEOU  LAKE  ICE.  WATEK  PKE5SL'REb 
WIND  PRESSURE.  WATER  FLOW.  SHEAR 
STRESS.  ICE  navigation.  PORTS.  MODEUS 
TIm  4cab  ank  Ac  AKrAtmM  M  Utc*%  Ac 

CMMOfPNt  ^mhAcwe  Ac  P««T  IW««.  SiMhifas..  rcfMM 
awMMirfcicd  acc  hi  LAc  jfHwK 


Acar  Mret*  Ac  hmM  kc  e*^n  ^ 
HBUt  WwaA  Ac  kc  Ok  »  jmlary  k^khCs. 

mArA  WIB  At  wc  aw  Ckr  n  i~rworrrrl 


tec  A«M  be  cacri^  4c«cctaWc  m  nrnfrm  vtAhi  m  U- 

4tptt%  A  O  C 

CRtMl 

SHOREUNE  CONDtnONS  AND  RANK 

RECESSION  ALONC  THE  U.S.  SHOREUNES 

OFTHEST.  MARYS.  ST.  OAIR.  DETROIT  AdND 

ST.  LAWRENCE  RIVCRSa 

Gmio.  L.W..  May  IftT.  75p^  ADA-US  3Pt.  31  rc& 

3S-I2S4 

RANKS  (WATERWAYS).  EROSION.  SHORE¬ 
UNE  MODinCATION.  RIVERS.  ICE  NAVIGA¬ 
TION.  PHOTOINTERPRETATION.  SOIL  ERO¬ 
SION.  SUDING.  CHARTS.  AERIAL  SURVEYS. 
SEASONAL  VARIATIONS. 

Ok  pmf^  M  Am  wntamp^m^  A  pc—Ac  Att  A 
W  imc4  «  ctAnaMg  Ac  cRcctc  M  mmtt  w mm 
pCHCcMo  Act  <am€  baafc  camml  Ok  accAc  A|fctint 
«crc  A  Ahchmwm  bMfc  cmAmha  wm4  tttmtm  tNct 
Ac  men.  a  HAHiAc  caa  cMtiacc  Ac  mmhmm  cf  haict 
Mta  tmmmm  teak  neamm  wmi  clwife.  a  caahic 
Ac  wAHiM  fcccMif  Am  HLCAWrf  pnac  a  hakc  HAtfC- 
tML  SIkccIwk  c— AtiHHH  —4  >—k  rccnii  ih  tit  data 

HKMcrf  wncyc  each  Anat  a*4  Ml  ImA 

<hmta  KCfc  cnhAlcV  hp  crnmfafmrnm  A  chwniCtMM  Cthhi 
a  pcniDMi  MC««y  Mml  fhaAMCcrpcctaMi  «a  4mk 
A  cabMHK  Ac  anaaMi  «f  haah  tcccaaMi  Aai  HccHCTci 
pCMC  A  viaacr  aatitahiH .  Okcc  liaHAc<  Aciy-fitf  ailcft 
M  mcr  shwchac  mctc  —ncicA  9mA*  kctc  crcAag 
21  5  Mk»  Nm  Ok  ctAHiaH  tpyc»  M  hMh 
failKCi.  «cfc  smI  Mb  (iA«|hKt>  md  MhcI  iAAm$  amd 

The  ermtHatm$a9§naimmt1r  tfmikKft^} 
M  the  21-5  HMlca  wm  eeewrrmg  rcachca  iwt  ArAnt 

MHNCT  HHClpaiHCI  chaHHCilk 


CRiMl 

SENStRLE  AND  LATENT  HEAT  FLUXES  AND 
HUMIDITY  PROHLES  FOLLOWING  A  STEF 
CHA.SCC  (N  SURFACE  MOISTURE. 

Aadaeai.  E.L..  Apr.  1912.  Itpu  ADA- 1 1 5  596. 42  aetk 
39-1265 

HEAT  FLUX  LATENT  HEAT.  SURFACE  PROP¬ 
ERTIES.  ANALT'SIS  (MATHEMATICS).  HUMID¬ 
ITY.  ROUNOARY  LAYEX  FRICTION.  WIND 
F.ACTORS. 

PraBi  a  kitk-9mhlY  act  at  aataedy.  Iraapmiaar.  aad  kpaaday 
yiidtn  aaBartat  ap.w4  a.d  laaaaUl  at  a  dap  akaaga 
w  aaftaca  laaiakBaaa.  mipaTaCaaa.  cat  aamaaaa.  a.aiad  aat 
tiiaaaait  adaca  at  ike  kcal  Omtt  aat  (nciiaa  talacay 
aaa  aatiakait 

dtU-IS 

NUMERICAL  SOLVnONS  FOR  A  Riap-ICE 
MODEL  OF  SECONDARY  FROST  HEAVE. 
O^edL  X.c(  <L  Apr.  1912.  Ilpi.  ADA-1 15  597.  For 
aaackcr  aenwa  MC  36-54.  II  raft 
MiOct.  R.D. 

39-1266 

FROST  HEAVX  SOIL  FREEZING.  KT  MODELS. 
REGELATtON.  ICE  FORMATION.  GROUNDED 
ICE.  HEAT  TRANSFER.  MASS  TRANSFER. 
THERMODYNAMICS.  ANALYSIS  (MATH¬ 
EMATICS). 
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LABORATORY  MEA.SVRXMF-\TS  OF  .SOU. 
niCTRIC  FROPERTIES  BETWEF.N  V.1  AND  9 
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PERMAFROST  PIO.SICS.  SOIL  PHVSICTi.  DIE¬ 
LECTRIC  PROPERTIF-S.  ELEtTROMACaVETIC 
PROSPECTING.  WAVE  PROPAGATION.  SOU 
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RELATIONSHl?  SETWEEN  THE  ICE  AND  UN- 
PKOZEN  WATEK  PHASES  IN  FKOZEN  SOIL 
AS  DETEKMINED  DY  PULSED  NUCLEAK 
MACNEnC  RESONANCE  AdND  PHYSICAL  DE- 
SORPnON  DATA. 

Tact.  A.ILp  ct  iL  iwe  in2.  tp..  ADA-IIS  4Ma  14 

tcf*. 

OlifiMiM.  J.Laa  SakMio.  Y..  Jculuitt.  T.F. 
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FROST  HEAVE.  GROUS'D  WATER.  FROZEN 
GROUND.  NUCLEAR  MACNEHC  RESO¬ 
NANCE.  UNFROZEN  water  CONTEST.  SOIL 
TEMPERATURE. 
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APFUCATION  OF  A  NUMERICAL  SEA  ICE 
MODEL  TO  THE  EAST  CREENLA.ND  AREA. 
TKfccy.  W.R,  A««.  19*2.  40pi.  ADA-120  659.  Fat 
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ICE  MODELS.  DRIFT.  SEA  ICE.  THERMODY¬ 
NAMICS.  ICE  STRENCTFL  MATHEMATICAL 
MODELS.  ICE  COVER  THICKNESS  ICE 
GROWTH.  VELOCm-.  HEAT  FLUX  OCEAN 
CX'RRENTS  WIND  FACTORS  OREXSLAND. 
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SEI.SMIC  SITE  CHARACTERIZATION  TECH¬ 
NIQUES  APPUEDTOTHE  NATO  RSC-II  TEST 
SITE  IN  MUaNSTER  NORD.  FEDERAL  REPUR- 
UC  OF  CERMA.NY. 

ARcrt.  D  G .  Idy  Idt:.  3^ .  ADA-1  id  340.  !5  reCk 
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SEISMIC  REFRACTION.  GFOl.OGtC  STRUC- 
TI  RES.  WAVE  PROPAGATION.  SEISMOI.OGY. 
VELOCITY 
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velocity  show,  for  the  frequencies  observed,  that  the  dispersion 
confirms  the  thicknesses  and  velocities  of  the  two  upper  layers 
and  is  not  affected  by  the  deeper  s»  jcture 
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OPTIMIZING  DEiaNG  CHEMICAL  APPLICA* 
TION  RATES. 

Minsk,  L.D.,  Aug.  1982,  55p.,  ADA-U9  681.  8  refs. 
39-1270 

CHEMICAL  ICE  PREVENTION,  ICE  CONTROL, 
SALTING,  ROAD  ICING.  SNOW  REMOVAL.  ICE 
REMOVAL,  SAFETY,  FRICTION,  TRAFFICA- 
BIUTY. 

Snow  and  ice  control  on  highways  has  come  to  rely  heavily 
on  the  sodium  chloride  to  maintain  a  trafficable  surface 
for  unimpeded  movement  Empirical  approaches  have  led 
to  Si  wide  range  of  application  rates,  some  clea-ly  excessive, 
but  justified  on  the  ground  of  safety  and  expediency.  The 
combination  of  environmental  degradation  from  the  huge 
quantities  of  salt  entenng  the  environment,  along  with  the 
increased  cost  of  salt  itself  and  the  cost  of  its  application 
have  spurred  the  search  for  more  precise  knowledge  of  the 
proper  amount  of  salt  to  apply  to  a  pavement,  considering 
a  range  of  environmental,  traffic  and  chemical  parameters. 
Since  controlled  tests  in  the  field  are  extremely  difficult 
to  make,  a  circular  test  track  of  three  test  pavements,  dense* 
graded  asphaltic  concrete  (DGA),  open>graded  asphaltic  con* 
Crete  (OGA)  and  Portland  cement  concrete  (PCQ,  was  con¬ 
structed  m  a  coldroom  Natural  snow  and  ice  were  applied 
to  the  pavements  and  an  instrumented  slipping  wheel  was 
driven  over  the  surfaces  to  generate  frictional  forces  These 
forces  were  measured  and  then  used  to  evaluate  the  response 
to  Silt  application  with  time  foi  three  test  temperatures 
OCA  had  the  lowest  friction  values  at  a  temperature  near 
the  freezing  point,  but  higher  initial  values  or  more  rapidly 
increasing  values  than  DGA  and  PCC  following  salt  application 
at  the  two  lower  temperatures  Optimum  application  rate 
of  salt  on  PCC  and  DGA  lies  between  100  and  300  Ib/lane 
mile  (LM),  and  a  higher  rate  resulted  m  slight  or  no  improve¬ 
ment  in  friction.  DGA  showed  anomalous  results  lower 
friction  for  300  Ib/LM  and  higher  friction  for  both  100 
and  500  tb/LM. 
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WASTEWATER  APPLICATIONS  IN  FOREST 
ECOSYSTEMS. 

McKim,  H.L..  cl  al,  Aug  1982.  22p.  ADA-U9  994, 
38  refs. 

37-462 

WASTE  DISPOSAL.  WASTE  TREATMENT, 
WATER  TREATMENT.  FOREST  ECOSYSTEMS, 
TREES  (PLANTS),  GROWTH.  LAND  RECLAMA¬ 
TION,  REVEGETATION,  WATER  POLLUTION. 
Under  proper  design  and  management,  a  forest  ecosystem 
In  the  central  United  States  should  renovate  municipal  was* 
tewater  as  long  or  longer  than  conventional  asricuitural  sys* 
terns,  especially  when  design  Imiitations  are  hydraulic  loading 
rate,  heavy  metals,  P  and  N  Forest  systems  require 
smaller  buffer  zones  than  agricultural  systems  and  tower 
sprinkler  pressures  immatur.  forests  are  better  wastewater 
renovators  than  mature  for"  ,ts 
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DECELERATION  OF  PROJECTILES  IN  SNOW. 
.  Jbert,  D.G.,  ct  al,  Aug  1982, 29p ,  ADA-1 19  676, 1 1 
refs. 

Richmond.  P.W. 

39-1271 

SNOW  DENSITY,  PENETRATION  TESTS.  PRO¬ 
JECTILE  PENETRATION.  MILITARY  RE¬ 
SEARCH,  VELOCITY,  IMPACT  STRENGTH 
Instrumented  M374  projectiles  were  launched  into  ^now, 
nylon,  and  Styrofoam  targets  using  a  10  ''-m  radius  centrifuge 
For  snow  of  4t0*kg'cu  m  density,  the  3  I-kg  test  projectile 
experienced  decelerations  of  approximately  220,  400.  and 
S50  m/sq  s  (at  a  depth  of  0  1  m)  for  initial  impact  velocities 
of  IS,  30  and  46  m/s  respectively  These  values  disagree 
with  values  predicted  from  a  simple  hydrodynamic  drag 
force  approximation  The  decelerations  measured  for  snow 
targets  were  always  greater  than  (hose  measured  for  nylon 
shaving  targets  (of  density  120  kg/cu  m)  indicating  that 
this  material  is  not  a  good  analog  for  snow  of  the  density 
used  in  these  tests 
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ACOUSTIC  EMISSIONS  FROM  POLYCRYS¬ 
TALLINE  ICE. 

St  Lawrence,  W  F ,  et  al,  Aug  1982,  15p ,  ADA-1 19 
632,  18  refs 
Cole,  D.M. 

37-734 

ICE  CRYSTAL  STRUCTURE,  ICE  ACOUSTICS, 
COMPRESSIVE  PROPERTIES.  STATIC  LOADS, 
FRACTURING.  STRESSES,  STRAINS.  TEMPER¬ 
ATURE  EFFECTS,  TIME  FACTOR.  TESTS 
The  acoustic  cmtxxton  response  from  fine-grained  polycrystal* 
line  ice  subjected  to  constant  compressive  loads  was  examined 
A  number  of  testa  were  conducted  with  the  nominal  stress 
ranging  from  0  8  to  3  67  MPa  at  a  temperature  of  -5  C 
The  acoustic  emission  response  w  -s  recorded  and  the  data 
arc  presented  with  respect  to  time  and  strain  The  source 
of  acoustic  emissions  in  tec  is  considered  in  terms  of  the 
formation  of  both  microfraclures  and  visiolc  fractures  that 
develop  without  catastrophic  failure  of  the  icc.  A  model 
to  describe  the  acoustic  emission  response  is  developed 
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CONDUCTION  PHASE  CHANGE  BENEATH 
INSULATED  HEATED  OR  COOLED  STRUC¬ 
TURES. 

Lunardini,  VJ.,  Aug.  1982,  40p.,  ADA-119  595,  19 
refs. 

39-1746 

PERMAFROST  BENEATH  STRUCTURES,  PER¬ 
MAFROST  HEAT  TRANSFER.  FREEZE  THAW 
CYCLES,  CONDUCTION.  HEAT  TRANSFER, 
PHASE  TRANSFORMATIONS,  UNDER¬ 
GROUND  PIPELINES,  THERMAL  INSULA¬ 
TION,  ANALYSIS  (MATHEMATICS). 

The  problem  of  thawing  beneath  heated  structures  on  perma¬ 
frost  (or  cooled  structures  tn  nrm-permafrost  zones)  must 
be  addressed  if  safe  engineering  designs  arc  to  be  conceived. 
In  general  there  are  no  exact  solutions  to  the  problem  of 
conduction  heat  transfer  with  phase  change  for  practical 
geometries.  The  quasi-steady  approximation  is  used  here 
to  solve  the  conductive  heat  transfer  problem  with  phase 
change  for  insulated  geometries  including  infinite  stnps.  rectan¬ 
gular  buildings,  circular  storage  tanks,  and  buned  pipes. 
Analytical  solutions  are  presented  and  graphed  for  a  range 
of  parameters  of  practical  importance. 
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DIRECT  FILTRATION  OF  STREAMBORNE 
GLAaAL  SILT. 

Ross,  M  D.,  ct  al,  Sep.  1982.  17p.  ADA-120  751,  8 
refs. 

Lowman,  R.A.,  Sletten,  R.S 
39-1272 

SEDIMENTS,  GLACIAL  DEPOSITS.  GLACIAL 
RIVERS,  WATER  TREATMENT.  GEOLOGICAL 
SURVEYS,  E(5UIPMENT. 

A  direct  filtration,  water  treaunent  pilot  plant  was  operated 
on  the  Kenai  River  at  Soldoina,  Alaska,  during  the  summer 
of  1980.  The  purpose  of  the  pilot  plant  operations  was 
to  determine  (he  feasibility  of  the  direct  filtration  process 
for  removal  of  glacial  silt  The  major  criterion  used  to 
determine  feasibility  was  production  of  water  containing  less 
than  1  0  NTU  of  turbidity  For  the  range  of  raw  ivater 
turbidities  encountered  (22-34  NTU),  the  pilot  plant  testing 
indicated  that  direct  filtration  was  feasible  and  could  be 
considered  at  tn  alternative  to  conventional  water  treatment 
plants  containing  sedimentation  tanks 
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SUBSEA  PERMAFROST  IN  HARRISON  BAY, 
ALASKA:  AN  INTERPRETATION  FROM  SEIS¬ 
MIC  DATA. 

Ncavc,  K.G.,cial.Aug.  1982. 62p..  ADA-121020. 16 
refs. 

Scllmann,  P.V. 
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SUBSEA  PERMAFROST,  SEISMIC  SURVEYS, 
BOTTOM  SEDIMENT.  SEISMIC  REFRACTION, 
SEISMOLOGY.  NATURAL  RESOURCES, 
OCEAN  BOTTOM,  UNITED  STATES-ALASKA 
-HARRISON  BAY. 

Velocity  data  denved  from  petroleum  industry  seismic  records 
from  Harrison  Bay  show  that  high*veloCity  matcnal  (>2km/s) 
interpreted  (o  be  ice*bonded  permafrost  is  common  In 
the  eastern  part  of  the  bay.  the  depth  to  high  velocity 
material  increases  and  velocity  decreases  in  an  orderly  manner 
with  increasing  distance  from  shore  until  the  layer  is  no 
longer  apparent  The  western  part  of  the  bay  is  less 
orderly,  possibly  refleclmg  a  difTercnt  geological  and  thermal 
history  This  western  part  may  be  an  inundated  section 
of  the  low  coastal  plain  characterized  by  the  region  north 
of  Teshekpuk  Lake,  and  could  have  contained  deep  thaw 
lakes,  creating  tow  velocity  zones  .Mong  some  seismic 
lines,  the  high-veiocity  malenal  extends  approximately  25 
km  offshore. 
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EXPERIMENTAL  INVESTIGATION  OF  PO¬ 
TENTIAL  ICING  OF  THE  SP^  SHUTTLE  EX¬ 
TERNAL  TANK. 

Fcrrick,  M.G,.  ct’al,  Sep.  1982,  305p..  ADA-121  330 
Uagaki.  K..  Lemieux,  G.E.,  Minas,  S.E. 

39-1712 

AIRCRAFT  ICING,  TANKS  (CONTAINERS). 
SPACECRAFT,  PROTECTIVE  COATINGS, 
THERMAL  INSULATION.  ICE  FORMATION. 
COUNTERMEASURES,  SURFACE  TEMPERA¬ 
TURE,  STATISTICAL  ANALYSIS.  EXPERIMEN¬ 
TATION, 

The  thermal  protection  system  tiles  on  (he  space  shuttle 
Orbtter  aic  extremely  sensitive  to  impact  damage  Such 
impacts  could  be  caused  by  ice  particles  dislodged  from 
the  outer  surface  of  the  external  tank  (EO  during  the  launch 
The  ET.  which  contains  the  cryogenic  propellant  tanks,  is 
covered  with  a  .spray-on  foam  insulation  (SOFI)  to  minimize 
tec  formation  The  objective  of  this  investigation  was 
to  cxpcrimcntalW  explore  a  range  of  environmental  conditions 
for  which  significant  icmg  potential  exists  for  the  ET  .* 
significant  finding,  which  became  evident  early  m  the  expert* 
mental  program,  was  that  computer  models  based  upon  the 
average  .SOFI  thickness  predicted  panel  surface  temperatures 
(hat  were  considerably  higher  than  those  observed  For 
an  assessment  of  icmg.  the  important  values  to  characterize 


the  SOFI  are  the  minimum  thickness  and  range  of  thickness. 
Dense  ice  formation  occurred  most  readily  when  a  small 
portion  of  the  total  surface  area  had  a  temperature  below 
freezing. 
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HYDROLOGY  AND  CLIMATOLOGY  OF  THE 
CARIBOU-POKER  CREEKS  RESEARCH  WA¬ 
TERSHED,  ALASKA. 

Haugen,  R.K.,  ct  al,  Oct.  1982,  34p,  ADA-122  402, 
Refs,  p.25-28. 

Slaughter,  C.W.,  Howe,  K.E.,  Dingman,  S.L. 

37*1233 

WATERSHEDS.  DRAINAGE,  PERMAFROST 
HYDROLOGY,  CLIMATE,  RUNOFF.  STREAM 
FLOW,  PRECIPITATION  (METEOROLOGY), 
SEASONAL  VARIATIONS,  UNITED  STATES— 
ALASKA— CARIBOU  CREEK. 

The  Canbou-Poker  Creeks  Research  Vatershed  is  a  small 
drainage  basin  located  48  km  northwest  of  Fairbanks,  Alaska 
Elevations  wuhm  the  watershed  range  from  210  to  826 
m.  and  approximately  28%  of  its  area  is  underlain  by  permafrost. 
Climatic  differences  between  the  watershed  and  Fairbanks 
are  primarily  due  to  the  higher  elevation  of  watershed.  Gen¬ 
erally  the  watershed  climatic  sites  are  warmer  in  winter 
and  cooler  m  summer  than  Fairbanks  An  analysis  of 
annual  streamflow  data  showed  an  inconsistency  of  baseflow 
recessions  from  year  to  year  The  runofr*ramfaU  ratio 
for  individual  summer  storms  averaged  0  3S  for  Canbou 
Creek  Comparisons  of  spot  discharge  measurements  of 
predominantly  permafrost  and  non-permafrost  subwaiersheds 
showed  that  permafrost-dominated  watersheds  have  a  much 
“fiashier”  resj^nse  to  precipitation  than  non-permafrost  water¬ 
sheds  A  comparison  of  the  annual  flow  distribution  of 
the  watershed  indicated  that  Canbou  Creek  has  tower  summer 
and  higher  winter  discharges  per  unit  area  than  the  Chena 
or  Salcha  Rivers.  The  temporal  variability  of  the  flow 
of  Caribou  Creek  is  low  compared  with  small-  and  moderate¬ 
sized  streams  in  New  England. 
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LEAST  LIFE-CYCLE  COSTS  FOR  INSULATION 
IN  ALASKA. 

Flanders,  S.N  ,  ct  al.  Oct  1982,  47p,  ADA.122  806. 
6  refs. 

Coutls,  H.J. 

37-1482 

THERMAL  INSULATION,  BUILDINGS.  COST 
ANALYSIS,  ECONOMIC  ANALYSIS,  CLIMATIC 
FACTORS,  FUELS,  MILITARY  FACILITIES. 
Recommendations  for  economical  thicknesses  for  building 
insulation  result  from  a  study  of  fuel  and  construction  costs 
of  1 2  military  installations  m  Alaska.  A  companion  between 

the  insulation  thickness  that  a  building  owner  might  choose 
today  and  what  he  might  choose  in  20  years  indicates  a 
trend  for  much  thicker  insulation  in  the  future  An  analysis 
of  how  much  more  expensive  a  building  built  today  with 
the  thickness  that  would  be  appropnate  20  years  hence 
indicates  only  a  small  penalty  in  life-cycle  costs  for  the 
additional  insulation  Therefore,  a  minimum  of  R-32  walls 
and  R-62  attics  is  recommended  for  most  of  Alaska 
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EVALUATION  OF  VAISALA’S  MICROCORA 
AUTOMATIC  SOUNDING  SYSTEM. 

Andreas,  E.L ,  ct  al.  Oct.  1982,  17p..  ADB-070  01 IL, 
17  refs. 

Richter,  W.A 
37-1529 

MARINE  METEOROLOGY,  METEOROLOGI- 
CAL  INSTRUMENTS.  METEOROLOGICAL 
DATA,  WIND  (METEOROLOGY). 

During  the  Weddell  Polynya  Expedition  in  the  southern 
ocean,  over  60  upper-air  soundings  were  made  with  a  Vaisata 
MicroCORA  Automatic  Sounding  System  insulted  on  the 
Soviet  icebreaker  Mikhatl Somov  TTie  MicroCORA  system 
measures  the  wind  vector  by  using  the  Omega  navaid  signals 
to  track  the  balloon-borne  radiosonde  This  windfindmg 
IS  thus  unaffected  by  any  motions  of  the  ground  station, 
the  system  is  easy  to  use.  and  the  data  seem  accurate 
Comparison  launches,  during  which  the  Vaisala  radiosonde 
and  (he  sonde  of  another  manufac"  rer  were  carried  on 
the  same  balloon,  indicate  that  the  MicroCORA  pressure 
and  temperature  data  arc  also  of  high  quality  There 
were  problems  with  the  MicroCORA  measurement  of  humidi¬ 
ty.  however,  because  of  an  inordinate  number  of  failures 
of  the  humidity  sensor,  the  Humicap,  which  is  prone  to 
drift  After  a  unit*by-umt  hardware  evaluation  of  the 
components  of  the  MicroCORA  system,  its  expected  reliability 
for  use  at  see  is  judged  only  fair,  several  units  were  poorly 
packaged,  and  servicing  and  repair  require  a  high  degree 
of  technical  expertise  (Auth.) 
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GROWTH  OF  FACETED  CRYSTALS  IN  A  SNOW 
COVER. 

Colbcck’s  C  .  Ocl.  1982.  19p .  ADA-122  792. 45  refs 
37-1722 

S^OV^  CRYSTAL  GROWTH.  RECRYSTAlLIZA- 
TION.  SNOW  CRUST,  DEPTH  HOAR.  HEAT 
FLtX.  VAPOR  TRANSFER.  GRAIN  SIZE. THER¬ 
MODYNAMICS.  SNOW'  DENSITY.  TEMPERA- 
JURE  EFFECTS.  TEMPERATURE  GRADIENTS. 
SNOW  COVER. 
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Ice  grains  m  a  snow  cover  with  a  low  temperature  gradient 
assume  a  well-rounded  equilibrium  form  However,  at 
temperature  gradients  of  0  1  to  0.2C/cm  (depending  somewhat 
on  temperature  and  snow  density),  the  rounded  grains  rccrystat- 
lize  into  a  faceted  kinetic  growth  form  The  la'  tempera¬ 
ture  gradient  must  play  a  decisive  role  m  mov*  ne  vapor 
fast  enough  to  sustain  the  rapid  growth  rate  t  ed  with 
the  kinetic  growth  form  Once  the  large  v^-rature 
gradient  is  removed,  the  grains  recryslallize  to  the 
equilibrium  form  The  recrysialhzation  octu  .  in  either 
direction  without  a  change  in  bulk  density.  The  growth 
of  faceted  crystals  begins  at  the  warmer  base  of  the  snow 
cover  where  the  excess  vapor  pressure  is  largest  A  transition 
between  the  overlying  rounded  grains  moves  upward  in  time. 
Faceted  crystals  also  grow  just  below  crusts  of  reduced 
permeability,  where  the  increased  vapor  accumulation  can 
sustain  the  excess  vapor  pressure  needed  for  kinetic  growth 
The  heat  and  vai^r  flows  are  described  using  a  model  based 
on  thermodynamic  equilibrium.  The  temperature  distribu¬ 
tion  IS  shown  to  be  quasi-linear  at  steady  state  in  homogeneous 
snow  The  recrystallization  of  the  snow  is  modeled  using 
the  rounded  grams  as  sources  and  the  faceted  grains  as 
Sinks  In  the  future  this  model  should  be  extended  to 
account  for  different  temperatures  among  the  sources  and 
sinks. 
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EQUATIONS  FOR  DETERMINING  THE  GAS 
AND  BRINE  VOLUMES  IN  SEA  ICE  SAMPLES. 
Cox,G.F.N.,et  al,  Oct.  1982,  Up .  ADA-122  779, 13 
refs. 

Weeks,  W.F. 

37-1723 

SEA  ICE,  BRINES,  GAS  INCLUSIONS,  ICE  DEN¬ 
SITY,  ICE  TEMPERATURE,  ICE  SALINITY, 
TEMPERATURE  EFFECTS,  COMPUTER  AP¬ 
PLICATIONS.  ANALYSIS  (MATHEMATICS). 

Equations  are  developed  that  can  be  used  to  determine 
the  amount  of  gas  present  in  sea  ice  from  measurements 
of  the  bulk  ice  density,  salinity  and  temperature  in  the 
temperature  range  of  -2  to  -SOC.  Conversely  these  relatton- 
sips  can  be  used  to  give  the  density  of  sea  ice  as  a  function 
of  Its  temperature  and  salinity,  considering  both  the  presence 
of  gas  and  of  solid  salts  m  the  ice.  Equations  are  also 
given  that  allow  the  calculation  of  the  gas  and  brine  volumes 
in  the  ICC  at  temperatures  other  than  that  at  which  the 
bulk  density  was  determined 
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BERING  STRAIT  SEA  ICE  AND  THE  FAIRWAY 
ROCK  ICEFOOT. 

Kovacs,  A.,  et  al,  Oct.  1982,  40p ,  ADA-122  477,  45 
refs. 

Sodhi,  D.S.,  Cox,  G.FN. 

39-1273 

ICE  CONDITIONS,  SEA  ICE.  PRESSURE 
RIDGES,  ICE  PRESSURE,  ICE  FORMATION, 
OFFSHORE  LANDFORMS,  ICE  LOADS. 
GROUNDED  ICE.  AERIAL  SURVEYS,  BERING 
STRAIT. 

Information  on  sea  icc  conditions  m  the  Bering  Strait  and 
the  icefoot  formation  around  Fairway  Rock,  located  in  the 
strait,  IS  presented  Cross-sectional  profiles  of  Fairway 
Rock  and  the  relief  of  the  icefoot  arc  given  along  with 
theoretical  analyses  of  the  possible  forces  active  during  icefoot 
formation  It  is  shown  that  (he  ice  cover  most  likely 
fails  in  flexure  as  opposed  to  crushing  or  buckling,  as  the 
former  requires  less  force  Field  observations  reveal  that 
the  Fairway  Rock  icefoot  is  massive,  with  rtdges  up  to 
15  m  high,  a  seaward  face  only  20  deg  from  vertical,  and 
interior  ridge  slopes  averaging  3.^  deg  The  icefoot  is 
believed  to  be  grounded  and  its  width  ranges  from  less 
than  10  to  over  100  m 


CR  82-32 

FLUID  DYNAMIC  ANALYSIS  OF  VOLCANIC 
TREMOR. 

Fcrnck,  M.G ,  et  al.  Oct  1982.  12p .  ADA-122  “’''8, 
28  refs. 

Qamar,  A.,  St  Lawrence,  W.F. 

37-1499 

FLUID  DYNAMICS.  SEISMOLOGY,  VOL¬ 
CANOES.  EARTHQUAKES.  ICEQUAKES,  GEO¬ 
MAGNETISM. 

Low-frequency  (<  10  Hz)  volcanic  earthquakes  originate 
at  a  wide  range  of  depths  and  occur  before,  during,  and 
after  magmatic  eruptions  The  characteristics  of  these 
earthquakes  suggest  that  they  are  not  typical  tectonic  events 
Physically  analogous  processes  occur  in  hydraulic  fracturing 
of  rock  formations,  iow-frcqucncy  iccquakcs  in  temperate 
glaciers,  and  auiorcsonancc  in  hydroelectric  power  stations 
We  propose  that  unsteady  fluid  flow  m  volcanic  conduits 
IS  the  common  source  mechanism  of  low-frcqucncy  volcanic 
earthquakes  (tremor)  The  fluid  dynamic  source  mechanism 
explains  low-frcqucncy  earthquakes  of  arbitrary  duration,  mag¬ 
nitude,  and  depth  of  origin,  as  unsteady  flow  is  independent 
of  physical  properties  of  the  fluid  and  conduit  Fluid 
transients  cKcur  m  both  low-viscosity  gases  and  htgh-viHosity 
liquids  A  fluid  transient  analysis  can  be  formulated  as 
generally  as  is  warranted  by  knowledge  of  the  composition 
and  physical  properties  <»f  the  fluid,  material  properties  geome¬ 
try  and  roughness  of  the  conduit,  and  boundary  conditions 


CR  82-33 

ON  THE  DIFFERENCES  IN  ABLATION  SEA¬ 
SONS  OF  ARCTIC  AND  ANTARCTIC  SEA  ICE. 
Andreas,  E.L.,et  al.  Oct.  1982, 9p .  ADA- 122  454, 41 
refs.  For  another  source  see  36-2836  (MP  1517). 
Ackley,  S.F. 
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SEA  ICE,  ICE  MELTING,  ABLATION. 
METEOROLOGICAL  FACTORS,  ICE  CONDI¬ 
TIONS. 

Arctic  sea  ice  is  freckled  with  melt  ponds  during  the  ablation 
season,  Antarctic  sea  icc  has  few,  tf  any  On  the  basts 
of  a  simple  surface  heat  budget,  we  investigate  the  meteorologi¬ 
cal  conditions  necessary  for  the  onset  of  surfac'^  melting 
in  an  attempt  to  explain  these  observations  The  low 
relative  humid  y  associated  with  the  relatively  dry  winds 
off  the  continent  and  an  effective  radiation  parameter  smaller 
than  that  characteristic  of  the  Arctic  are  primarily  responsible 
for  the  absence  of  melt  features  in  the  Antarctic  Together 
these  require  a  surface-layer  air  temperature  above  0  C 
before  Antarctic  sea  tee  can  melt  A  ratio  of  the  bulk 
transfer  coeffleients  C(H)/C(E)  less  than  1  also  contributes 
to  the  dissimilarity  m  Arctic  and  Antarctic  ablation  seasons 
The  effects  of  wind  speed  and  of  the  sea-ice  roughness 
on  the  absolute  values  of  C(H)  and  C(£>  seem  to  moderate 
regional  dilTerences,  but  flnal  assessment  of  (his  hypothesis 
awaits  better  data,  especially  frem  the  Antarctic 
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HYDRAULIC  MODEL  STUDY  OF  PORT 
HURON  ICE  CONTROL  STRUCTURE. 

Calkins,  D  J..  eial,  Nov.  1982,  59p.,  ADA-123  715,  8 
refs. 
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ICE  CONTROL,  HYDRAULIC  STRUCTURES. 
ICE  NAVIGATION.  ICE  MECHANICS.  FLOAT¬ 
ING  ICE.  ARTIFICIAL  ICE,  ICE  LOADS.  ICE 
FLOES,  DOPED  ICE.  PORTS.  MODELS. 

The  ice  discharge  through  an  opening  in  an  ice  control 
structure  was  documented  to  be  a  function  of  the  floe  size, 
ice  type,  ice  floe  conditions  and  vessel  direction.  The 
model  data  for  the  average  icc  discharge  per  vessel  transit 
scaled  to  prototype  values  compared  favorably  with  data 
taken  at  the  St.  Marys  River  icc  control  structure  (ICS) 
The  model  results  of  the  force  measurements  were  also 
consistent  with  data  taken  at  the  St  Marys  ICS  The 
dynamic  loading  conditions  were  independent  of  vessel  direc¬ 
tion  The  dynamic  loading  to  the  structure  using  3  types 
of  tee  (plastic,  natural  and  urea-doped)  showed  a  considerable 
difference  m  their  means  and  standard  deviations  The 
urea-doped  ice  was  evaluated  for  dynamic  loading  conditions, 
and  reasonable  peak  values  of  3  to  5  times  the  mean  load 
at  each  measuring  position  were  recorded,  independent  of 
vessel  direction  It  appears  that  synthetic  random  icc 
floes  may  be  used  in  model  studies  where  icc  discharge 
through  an  opening  in  a  structure  needs  to  be  documented 
This  study  shows  the  synthetic  random  ice  floe  discharge 
to  fait  reasonably  within  (he  values  obtained  for  natural 
ice  diKharge  for  both  rafted  and  non-raflcd  icc  Helds  above 
the  ICS  However,  the  question  of  whether  synthetic 
ice  can  be  used  for  analyzing  force  distribution  r--!  dynamic 
force  loading  criteria  cannot  be  fully  answered  at  this  time 
because  the  toad  distributions  of  the  synthetic  and  natural 
floes  appear  to  differ 
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CLIMATE  OF  REMOTE  AREAS  IN  NORTH- 
CENTRAL  ALASKA:  1975-1979  SUMMARY. 
Haugen.  RK.  Nov.  1982,  IlOp.  ADA-123  719.  31 
refs. 
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CLIMATE.  SNOW  ACCUMULATION.  PRECIPI¬ 
TATION  (METEOROLOGY).  AIR  TEMPERA¬ 
TURE.  TEMPERATURE  GRADIENTS.  STATIS¬ 
TICAL  ANALYSIS.  TEMPERATURE  VARIA¬ 
TIONS.  UNITED  STATES  -ALASKA 

Air  temperature,  precipitation,  and  some  ground  surface  tem¬ 
peratures  predominantly  from  remote  areas  of  s.entral  and 
northern  Alaska  arc  statistically  and  graphically  summarized 
on  a  monthly  basis  for  a  Hvc-ycar  period  (I *>7^  70)  7 he 
remote  site  data  were  obtained  during  the  course  of  several 
CRREL  investigations  To  provide  a  more  comprehensive 
coverage,  these  data  arc  presented  together  with  data  obtained 
at  National  NVeather  Service  stations  1 1  the  area  The 
analysis  is  based  on  four  clinialu  regions  witnin  the  study 
area,  the  Continental  Interior  the  Brooks  Range  the  Arvtiv 
FiHMhilts,  and  the  Arctic  Coastal  Plam  A  detailed  analysis 
of  coasial-mland  summer  air  temperature  gradients  tli.: 
.Aretic  Coastal  Flam  is  gisen  Station  histones  for  the 
197S.79  period  and  tabulated  air  and  ground  (cnipcr<i(urc 
statistics  arc  included  as  appendices 
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LONG-TERM  MODIFICATIONS  OF  PERENNI¬ 
ALLY  FROZEN  SEDIMENT  AND  TERRAIN  AT 
EAST  OUMALIK,  NORTHERN  ALASKA. 

Uwson,  D.E.,  Nov.  1982,  33p,  ADA-123  731,  Refs. 
p.30-33. 
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PERMAFROST  THERMAL  PROPERTIES,  DEG¬ 
RADATION,  SOIL  EROSION.  SEDIMENTS, 
TUNDRA,  ENVIRONMENTAL  IMPACT,  THER¬ 
MOKARST,  ACTIVE  LAYER.  HUMAN  FAC¬ 
TORS  ENGINEERING,  UNITED  STATES— 
ALASKA— OUMALIK. 

Camp  construction  and  drilling  activities  m  1950  at  the 
East  Oumalik  drill  site  in  northern  Alaska  caused  extensive 
degradation  of  ice-rich,  perennially  frozen  silt  and  irreversible 
modiHcation  of  the  upland  terrain  In  a  study  of  the 
long-term  degradational  effects  at  this  site,  the  ncar-surfacc 
geology  was  defined  by  drilling  and  coring  76  holes  (maximum 
depth  of  34  m)  in  disturbed  areas  and  by  laboratory  analyses 
of  these  cores  Terrain  disturbances,  including  bulldozed 
roads  and  excavations,  camp  structures  and  off-road  vehicle 
trails,  were  found  to  have  severely  disrupted  the  site’s  thermal 
regime  Fhis  led  to  a  thickening  of  the  active  layer, 
melting  of  the  ground  tee.  thaw  subsidence  and  thaw  consolida¬ 
tion  of  the  sediments  Slumps,  sediment  gravity  flows 
and  collapse  of  matenals  on  slopes  bounding  thaw  depressions 
expanded  the  degradation  laterally,  with  thermal  and  hydraulic 
erosion  removing  material  as  the  depressions  widened  and 
deepened  wth  time  Degradational  processes  became  less 
active  after  thawed  sediments  thickened  sufllciently  to  stow 
the  increase  in  the  depth  of  thaw  and  permit  slope  stabilization. 
The  site's  terrain  is  now  irregular  and  hummocky  with  numer¬ 
ous  depressions  Seasonal  thaw  depths  arc  deeper  in  dis¬ 
turbed  areas  than  in  undisturbed  areas  and  reflect  the  new 
moisture  conditions  and  morphology  The  severity  of  dis¬ 
turbance  is  much  greater  at  East  Oumalik  than  at  another 
old  drill  site,  Fish  Creek  The  difference  results  primarily 
from  difrerences  in  the  physical  properties  of  the  sediments, 
including  the  quantity  and  distribution  of  ground  tee.  in 
areas  similar  to  East  Oumalik.  the  removal  or  severe  compac¬ 
tion  of  the  vegetative  mat  would  caus«.  similar  adverse  physical 
changes  to  take  place  over  two  to  three  decades  and  should 
therefore  be  avoided 

CR  82-37 

LANDSAT-ASSISTED  ENVIRONMENTAL 
MAPPING  IN  THE  ARCTIC  NATIONAL  WILD¬ 
LIFE  REFUGE,  ALASKA. 

Walker,  D  A.,  ei  al,  Nov.  1982, 59p.  -F  2  maps.  ADA- 
123  440,  Refs,  p  34-37. 

Acevedo,  W ,  Everett,  K.R ,  Gayd^'S,  L ,  Brown,  J., 
Webber.  P.J. 

39-1274 

TUNDRA,  MAPPING,  REMOTE  SENSING, 
GEOBOTANICAL  INTERPRETATION,  ENVI¬ 
RONMENTS.  SOILS.  PATTERNED  GROUND, 
VEGETATION,  CLASSIFICATIONS,  LANDSAT, 
UNITED  STATES-ALASKA-ARCriC  NA¬ 
TIONAL  WILDLIFE  REFUGE. 

This  report  presents  a  Landsat-dcrived  land  cover  map  of 
the  northwest  portion  of  the  Arctic  National  Wildlife  Refuge, 
Alaska  The  report  is  divided  into  two  parts  T^c 
first  IS  devoted  to  the  land  cover  map  with  detailed  descriptions 
of  the  mapping  methods  and  legend  The  second  part 
15  a  description  of  the  study  area  The  classification  system 
used  for  the  maps  is  an  improvement  over  existing  methods 
of  describing  tundra  vegetation  It  is  a  comprehensive 
method  of  nomenclature  that  consistently  applies  the  same 
criteria  for  all  vegetation  units  It  is  applicable  for  large* 
and  small-scale  mapping  and  is  suitable  for  describing  vegeta¬ 
tion  complexes,  which  arc  common  in  the  patterned-ground 
terrain  of  the  Alaskan  Arctic  The  system  is  applicable 
l('  Landsai-derivcd  land  cover  ciassiHcattons  The  desertp- 
linn  of  the  study  area  focuses  on  five  primary  terrain  types' 
flat  thaw-lake  plains,  hilly  coastal  plains,  foothills,  mountainous 
terrain,  and  river  flood  plains  Topography,  landforms, 
soils  and  vegetation  arc  described  for  each  terrain  type 
The  report  also  1  oniains  area  summaries  for  the  Landsai- 
derived  map  categories  The  area  summaries  arc  generated 
for  the  five  terrain  types  and  for  the  89  townships  within 
the  study  areas  Two  land  cover  maps  at  1  250,000  arc 
included 

CR  82-38 

WINDOW  PERFORMANCE  IN  EXTREME 
COLD. 

Flanders.  S  N  .  ct  ai.  Dec,  1982.  21p.  ADA-124  571, 
For  another  version  see  35-2514.  10  refs 

Buska.  J  .  Barred.  S 

38- 4415 

ICING.  WINDOWS,  weatherproofing. 
MILITARY  FACILITIES.  THERMAL  INSULA¬ 
TION.  COLD  WEATHER  CONSTRUCTION. 
HEAT  LO.SS.  AIR  LEAKAGE.  HUMIDITY.  CON¬ 
DENSATION.  COUNTERMEASURES.  COST 
ANALYSIS 

1  streme  c*»ld  causes  heavy  huiUUip  of  frost,  icc  and  condensa¬ 
tion  on  many  windows  It  also  increases  the  incentive 
for  improving  the  airiightncss  of  windows  against  heat  loss 
Our  study  shows  thai  tightening  spcvincations  for  Alaskan 
wmdi'ws  to  permit  only  )0‘  of  the  air  leakage  allowed 
by  ^.iirrcnt  American  aulighlncss  standards  is  economically 
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ittnctive.  We  al»o  recommend  triple  gUzin$  m  much 
of  Aluki  to  avoid  window  icing  in  homes  and  barracks. 
Wc  base  our  conclusions  on  a  two-year  field  study  of  Alaskan 
military  bases  that  included  recording  humidity  and  tempera¬ 
ture  data,  observing  moisture  accumulation  on  windows  and 
measuring  airtightness  with  a  fan  pressunution  device. 
CR  82*39 

BRINE  ZONE  IN  THE  MCMURDO  ICE  SHELF, 
ANTARCTICA. 

Kovacs,  A ,  Cl  al,  Dec.  1982,  28p.,  ADA-124  516,  29 
refs. 

Gow,  A.J.,  Cragin,  J.H.,  Morey,  R.M. 

37-3355 

ICE  SHELVES,  BRINES,  ICE  SALINITY,  AN¬ 
TARCTICA— MCMURDO  ICE  SHELF. 

A  4.4<m*high  bnne  step  in  McMurdo  Ice  Shelf  has  migrated 
about  1.2  km  m  4  years  This  migration  is  proof  of 
the  dynamic  nature  of  the  step,  which  is  the  leading  edge 
of  a  bnne  wave  that  originated  at  the  shelf  edge  after 
a  major  break-out  of  the  McMurdo  Ice  Shelf.  The  inland 
boundary  of  bnne  oenetration  is  charactenzed  by  a  senes 
of  descending  steps  that  are  believed  to  represent  terminal 
positions  of  separate  intrusions  of  bnne  of  similar  ongm 
The  inland  boundary  of  bnne  percolation  is  probab'; 
controlled  largely  by  the  depth  at  which  bnne  encounters 
the  fim/ice  transition  (43m)  However,  this  boundary 
IS  not  fixed  by  permeability  considerations  alone,  since  measur¬ 
able  movement  of  bnne  is  still  occurring  at  the  inland  boundary 
Freeze-fraciionation  of  the  seawater  as  it  migrates  throu^ 
the  ice  shelf  preferentially  precipitates  virtually  all  sodium 
sulfate,  and  concomitant  removal  of  water  by  freezing  in 
all  pore  spaces  of  the  infiltrated  flrn  produces  residual  bnnes 
approximately  six  times  more  concentrated  than  the  onginal 
seawater.  (Auth.) 

CR  82-40 

BREAKING  ICE  WITH  EXPLOSIVES. 

Mclior,  M.,  Dec.  1982,  64p.,  ADA-123  761,  25  refs. 
37-2378 

ICE  BREAKING.  ICE  BLASTING.  EXPLOSIVES, 
EXPLOSION  EFFECTS,  UNDERWATER  EXPLO¬ 
SIONS,  ICE  COVER  THICKNESS,  STATISTICAL 
ANALYSIS,  COMPUTER  APPLICATIONS. 
ANALYSIS  (MATHEMATICS),  DESIGN. 

The  use  of  explosives  to  break  floating  ice  sheets  is  described, 
and  test  data  are  used  to  develop  curves  that  predict  explosives 
effects  as  ice  thickness,  charge  size,  and  charge  depth  vary 
Application  of  the  curves  to  practical  problems  is  illustrated 
by  numencal  examples  The  general  features  of  underwater 
explosions  are  reviewed  and  related  to  ice  blasting  Quasi- 
static  plate  theory  is  considered,  and  is  judged  to  be  inapplicable 
to  explosive  cratering  of  tee  plates  The  specific  energy 
for  optimized  ice  blasting  is  found  to  compare  quite  favorably 
with  the  specific  energy  of  icebreaking  ships  All  available 
field  dau  h*r  ice  blasting  are  tabulated  in  appendices,  together 
with  details  of  the  regression  analyKs  from  which  the  design 
curves  are  generated 
CR  82*41 

EVALUATION  OF  PROCEDURES  FOR  DETER¬ 
MINING  SELECTED  AQUIFER  PARAMETERS. 

Daly,  C.J,  Dec.  1982,  104p.,  ADA-125  437,  Refs. 
p.93-104. 

37-3496 

GROUND  WATER,  WATER  FLOW,  HYDROLO¬ 
GY,  PERMEABILITY,  WATER  POLLUTION. 
POROSITY.  TESTS. 

Many  of  the  important  factors  influencing  the  choice  of 
approonate  aquifer  lest  procedures  are  presented  The 
concepts  of  bias,  accuracy  and  spatial  variability  are  explained 
The  definitions  of  a  number  of  aquifer  parameters  are  developed 
from  basic  principles  demonstrating  the  underlying  assumptions 
and  limitations  The  parameters  considered  are  piezomctric 
head,  hydraulic  conductivily/intrinsic  permeability,  flow  direc¬ 
tion.  specific  diKharge  magnitude,  transmissivity,  volumetric 
flow  late.  total  potosity.  effecltve  porosity,  average  linear 
velocity,  storage  cocfTicient,  specific  yield,  dispersion  coefTi- 
cient-aqoifer  dispersivity  For  each  parameter  several  tech¬ 
niques  are  described,  evaluated  and  ranked  in  terms  of  per¬ 
ceived  potential  accuracy,  simplicity  and  value  to  contaminant 
transport  studies  It  must  be  stressed,  however,  that  the 
evaluations  are  based  principally  upon  theorelicai  grounds, 
and  not  upon  actual  conduct  of  the  desnbed  procedures 

CR  82-42 

EFFECTS  OF  CONDUCTIVITY  OF  HIGH-RESO- 
LUTION  IMPULSE  RADAR  SOUNDING,  ROSS 
ICE  SHELF.  ANTARCTICA. 

Morey,  R.M  , dal.  Dec  1982, 12p..  ADA- 124  456. 16 
refs. 

Kovacs,  A 
37-3354 

RADAR  ECHOES.  ELECTRONIC  EQUIPMENT. 
ICE  COVER  THICKNESS.  OCEAN  CURRENTS. 
ANTARCnCA-ROSS  ICE  SHELF 
The  system  was  cvalua’cd  to  detect  .'ca  ice  on  the  bottom 
of  the  Rosv  ke  Shelf,  detect  the  preferred  honrontal  c- 
axis  i.imuthal  direction  of  the  sea  tee  crystals  and  determine 
the  direction  of  the  currents  under  an  ^nlarctlc  tcc  shelf 
Surface  radar  survey  on  the  Ross  Ice  Shelf  at  Site  i-O 
and  surface  and  airborne  radar  profiling  on  (he  McMurdo 
Ice  Shelf  were  made  The  CRRhl.  impulse  radar  system 
wa.s  unable  to  detect  the  shelf  bottom  at  Sue  J  9,  which 
drilling  revealed  to  he  416  m  below  the  snow  surface  The 
radar  system  was  UKd  to  profile  the  McMurdo  tee  Shelf 


both  from  the  snow  surface  and  from  the  air,  a  shelf  thickness 
of  about  27S  m  was  easily  detected  The  bulk  conductivity 
of  the  ice  shelf  at  Site  J-9  was  higher  than  onginaliy  anticipated, 
and  this  limited  the  radar  sounding  depth  to  about  405 
m  when  operating  at  a  frequency  of  20  MHz  (Auth. 
mod) 

CR  82*44 

CASE  STUDY  OF  LAND  TREATMENT  IN  A 
COLD  CLIMATE-WEST  DOVER.  VERMONT. 
Bouzoun,  J.R.,  et  al,  Dec.  1982,  06p.,  ADA-I2S  438, 
42  refs.  Collection  of  two  articles. 

Meals,  D.W.,  Cassell.  E.A. 

37-3494 

ICE  FORMATION,  WASTE  TREATMENT, 
WATER  TREATMENT.  SNOW  ACCUMULA¬ 
TION,  LAND  RECLAMATION.  COLD  WEATH¬ 
ER  PERFORMANCE.  GROUND  WATER, 
WATER  PIPELINES,  HYDROLOGY,  NUTRIENT 
CYCLE,  SURFACE  WATER 

A  slow  rate  land  treatment  system  that  operates  throughout 
the  year  in  a  very  cold  climate  is  described  in  detail  Infor¬ 
mation  on  the  geology,  sotis,  vegetation,  wildlife  and  the 
climate  at  the  site  is  also  presented  Winter  operational 
problems  such  as  ice  formation  on  the  elevated  spray  laterals, 
and  freezing  and  plugging  of  the  spray  nozzles  are  discussed, 
as  are  their  solutions  The  detailed  results  of  a  1-year 
study  to  characterize  the  seasonal  performance  of  the  system, 
to  develop  N  and  P  budgets  for  the  system,  to  monitor 
specific  hydrologic  events  on  the  spray  field,  to  monitor 
shallow  groundwater  quality,  to  monitor  the  groundwater 
quality  in  off-site  wells,  and  to  monitor  the  water  quality 
of  two  nvers  that  border  the  site  are  presented  Recommen¬ 
dations  for  the  design  and  operation  of  other  slow  rale 
land  treatment  systems  to  be  constructed  in  cold  climates 
are  included. 

CR  83-01 

ANALYSIS  OF  ROOF  SNOW  LOAD  CASE 
STUDIES;  UNIFORM  LOADS. 

O'Rourke.  M  .  et  ai.  Jan  1983, 29p.,  ADA- 126  330, 12 
refs. 

Koch,  P..  RedHeld,  R. 

37-3351 

ROOFS,  BUILDING  CODES.  SLOPE  ORIENTA¬ 
TION,  DESIGN.  STATISTICAL  ANALYSIS. 

Roof  snow  load  case  studies  gathered  throughout  the  United 
States  over  a  three-year  period  are  analyzed.  The  objective 
of  the  analysis  is  to  determine  a  relationship  between  the 
snow  load  on  the  ground  and  the  corresponding  uniform 
snow  load  on  flat  and  sloped  roofs  The  mam  parameters 
considered  are  the  thermal  eharactentics  of  the  roof,  the 
roof  slope  and  the  exposure  of  the  structure  Exposure 
has  the  strongest  effect  on  the  ratio  of  ground  to  roof 
snow  loads  Comparisons  are  made  with  existing  und 
proposed  building  ct^es  and  standards 

CR  <s3-02 

COMPUTER  MODELING  OF  TIME-DEPEND- 
ENT  RIME  ICING  IN  THE  ATMOSPHERE. 
Uzowski.  E.P.,  ct  al,  Jan  1983,  74p..  ADA-126  404, 
19  refs. 

Oiesktw,  M.M. 

37-3497 

AIRCRAFT  ICING,  ICE  ACCRETION,  TIME 
FACTOR,  ICE  FORMATION.  COMPUTERIZED 
SIMULATION.  HELICOPTERS.  MATHEMATI¬ 
CAL  MODELS. 

A  numerical  model  of  nme  tee  accretion  on  an  arbitrary 
two-dimensional  airfoil  is  presented  The  physics  of  the 
model  are  described  and  resultsare  presented  that  demonstrate, 
by  comparison  with  other  theoretical  data  and  experimental 
data,  that  the  mode!  predictions  are  believable  Results 
arc  also  presented  that  illustrate  the  capability  of  the  model 
to  handle  lime-dependent  rime  ice  accretion,  taking  into 
account  the  feedback  between  the  ice  accretion  and  the 
airflow  and  droplet  trajectory  fields 

CR  83-03 

ASSESSMENT  OF  THE  TREATABIi^ITY  OF 
TOXIC  ORGANICS  BY  OVERLAND  FLOW. 
Jenkins,  T  F  ,  ct  al.  Jan.  1983.  47p ,  ADA- 1 26  384, 
Refs,  p  28-30. 

Leggett.  D.C..  Parker,  LV.  Oliphant,  JL.  Martel, 

C.J  ,  Foley,  B  T .  Dicner,  C.J 

37-3498 

WASTE  TREATMENT.  WATER  TREATMENT. 
LAND  RECLAMATION.  TEMPERATURE  EF¬ 
FECTS.  SLOPES.  WATER  POLLUTION.  AB- 
SORPTION.  WATER  FLOW 

The  removal  cffictcncy  for  13  trace  organic^  m  wastewater 
was  studied  nn  an  outdiKir.  prototype  overland  flow  land 
treatment  system  The  removal  for  each  of  these  substances 
wa.s  greater  that  94'^  at  an  application  rate  of  0  4  cm/hr 
The  percent  removals  declined  as  application  rales  were 
increased  The  rate  of  removal  from  solution  was  described 
b)  the  sum  of  two  mass-transport  limited,  first-order  rate 
cocfficicnis  representing  volatili/aiion  and  wrptinn  A 
model  based  on  the  iwo-filin  (henry  was  developed,  the 
observed  removal  rate  coefficients  were  regressed  against 
three  properties  of  each  substance  the  Henry's  constant, 
the  oclanol  water  partition  coefficient  and  the  moicciiiar 
weight  The  dependence  of  the  removal  pn*cessoo  tempera¬ 
ture  was  studied  and  is  mehtded  along  with  average  water 


depth  in  the  model.  The  decrease  m  removal  rate  aa 
temperature  declined  »  supported  by  the  known  dependence 
of  Henry’s  constant  and  diffusivity  on  temperature  The 
model  was  validated  on  a  second  overland  flow  system. 
The  surface  soil  concentrations  of  the  trace  organics  determined 
at  the  end  of  the  expenment  suggest  that  a  secondary  mech¬ 
anism  renews  the  surface  activity  rapidly  enough  so  that 
contaminants  do  not  build  up  on  the  surface,  with  the  possible 
exception  of  PCB.  Biodegradation  is  suggested  as  the 
predominant  secondary  mechanism  rather  than  volatilization 
because  substances  less  volatile  than  PCB  were  not  found 
at  the  end  of  (he  expenment 

CR  83-04 

ICE  GROWTH  ON  POST  POND,  1973*1982. 

Gow,  A.J ,  ct  al,  Feb.  1983,  25p.,  ADA.126  334,  15 

TCfS- 

Govoni,  J  W. 

40-4676 

ICE  GROWTH.  ICE  DETERIORATION,  PONDS. 
SNOW  ICE,  ICE  COVER  THICKNESS, 
METEOROLOGICAL  FACTORS,  SEASONAL 
VARIATIONS.  ICE  MODELS,  DEGREE  DAYS. 
STEFAN  PROBLEM,  UNITED  STATES— NEW 
HAMPSHIRE— POST  POND. 

Measurements  and  analysis  of  seasonal  ice  growth  and  decay 
on  Post  Pond,  New  Hampshire,  for  the  period  1973-1982 
are  presented  Observations  included  ice  thickness  measure¬ 
ments,  examination  of  the  various  ice  types  contnbuting 
to  the  ice  cover,  and  measurements  of  meteorological  parame¬ 
ters  for  correlation  with  and  modeling  of  the  ice  growth 
process.  The  overall  nature  of  icc  growth  and  decay 
(ice  loss)  on  Post  Pond  has  been  ascertained,  the  seasonal 
variability  m  the  timing  of  freeze-up  and  ice-oul  and  the 
duration  of  the  ice  cover  have  been  determined,  and  the 
relationship  of  ice  growth  to  freezing-degree-day  records  eva¬ 
luated  on  the  basis  of  a  Stefan  conduction  equation  modified 
to  deal  with  ice  sheets  covered  with  or  free  of  snow.  Ice 
growth  occurs  predominantly  by  the  direct  freezing  of  lake 
water,  but  snow  ice  may  comfwse  as  much  as  50%  of  the 
tcc  cover  in  winters  with  higher  than  average  snowfall. 
Freeze-up  leading  to  the  establishment  of  a  stable  ice  cover 
occurs  during  the  4-wcek  period  from  the  end  of  November 
to  the  end  of  December,  Maximum  seasonal  ice  thicknesses 
were  from  45  to  67  cm  and  are  generally  attained  during 
the  first  two  weeks  of  March,  ice-out,  marking  (he  final 
disappearance  of  ice  from  Post  Pond,  usually  occurs  by 
the  third  week  of  April  The  overall  rate  of  ice  lost 
IS  three  to  four  times  (hat  of  ice  growth,  and  is  dominated 
initially  by  melting  from  the  top.  As  much  as  59%  of 
the  ICC  may  be  lost  in  this  way  before  the  onset  of  any 
bottom  melting  Final  dissipation  of  the  ice  cover  is  usually 
expedited  by  candling  resulting  from  preferential  melting 
and  disintegration  of  the  ice  at  crystal  boundaries. 

CR  83-05 

DYNAMIC  ICE-STRUCTURE  INTERACHON 
DURING  CONTINUOUS  CRUSHING. 

MWtiancn,  M.,  Feb  1983,  48p..  ADA-126  349,  22 
refs. 

37- 3441 

ICE  SOLID  INTERFACE,  OFFSHORE  STRUC¬ 
TURES,  PILE  STRUCTURES.  ICE  PRESSURE. 
DYNAMIC  LOADS,  ICE  LOADS.  VELOCITY, 
TESTS. 

This  report  presents  the  rcvullv  of  dynamic  ice-structure 
interaction  model  tests  conducted  at  the  CRREL  Ice  Engineer¬ 
ing  Facility  A  flexible,  smglc-pile.  bottom-founded  offshore 
structure  was  simulated  b>  a  test  pile  with  about  a  one- 
to-ten  scale  ratio  Lrca  (instead  of  sodium  chloride)  was 
used  as  dopant  to  scale  down  the  tcc  properties,  resulting 
in  good  model  ice  properties  Six  ice  fields  were  frozen 
and  18  tests  carried  out  In  all  cases  distinctive  dynamic 
ice-struclurc  interaction  vibrations  appeared,  from  which  abun¬ 
dant  data  were  collected  In  tests  with  imear  ice  velocity 
sweep,  sawtooth-shaped  icc  force  fluctuations  occurred  first. 
With  increasing  velocity  the  natural  m-ics  of  the  test  pile 
were  excited,  and  shifts  from  one  mode  .  another  occurred 
The  maximum  itc  force  values  appeared  mostly  with  low 
loading  rates  but  high  forces  appeared  randomly  at  high 
ice  ve)(Kities  As  a  general  trend,  icc  force  maximums, 
averages  and  standard  deviations  decreased  with  increasing 
tee  velocities  The  aspect  ratio  effect  of  the  ice  force 
in  conmuous  crushing  follows  the  same  dependence  as  in 
sialic  loadings  The  frequency  of  observed  icc  forces  is 
strongly  dominated  by  the  natural  modes  of  the  structure. 
Dynamically  unstable  natural  modes  tend  to  make  the  develop¬ 
ing  ice  force  frequencies  tnc  same  as  the  natural  frequencies 

CR  83-06 

CHEMICAL  FRACTIONATION  OF  BRINE  IN 
THE  MCMURDO  ICE  SHELF.  ANTARCTICA. 
Cragin.  J  H  .  et  al.  Mar  1983.  I6p..  ADA-127  821. 23 
refs 

Gow.  A.J..  Kovacs.  A 

38- 688 

ICE  CORES.  ICE  SALINITY.  ICE  COMPOSITION. 
ICE  SHELVES.  ICE  PHYSICS.  ANTARCTICA  - 
MCMURDO  SOUND 

During  the  austral  summers  of  IO"6-77  and  I97X-79,  several 
U.C  tores  were  taken  from  the  NftMurdn  kc  Shelf  brine 
zone  to  investigate  its  thermal,  physital  and  thcmital  proper¬ 
ties  C  hcrTiKal  analvscs  if  hnne  s,imples  from  the  youngest 
iuppermost)  hnne  wave  show  that  it  contains  sea  salts  m 
normal  seawater  proportions  I  iirthcr  inland,  deeper  and 
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older  brine  layers,  though  slightly  highly  saline  (S  >  200%), 
are  Mverely  depleted  in  (S04)2-/Na-f  ratio  being  an  order 
of  magnitude  less  than  that  of  normal  seawater  Analyses 
of  Na-f,  K+,  Ca2+,  Mg2+.  ($o4)2'  and  C1-,  together 
with  solubility  and  temperature  considerations,  show  that 
the  sulfate  depletion  is  due  to  selective  precipitation  of  mirabi' 
lite*  Na2S041OH2O.  The  location  of  the  inland  boundary 
of  brine  penetmtion  is  closely  related  to  the  depth  at  which 
^e  brine  encounters  the  nm/ice  transition.  However, 
a  small  but  measurable  migration  of  bnne  is  still  occurring 
in  otherwise  impermeable  ice,  this  is  attributed  to  eutectic 
dissolution  of  the  ice  by  concentrated  bnne  as  it  moves 
into  deeper  and  warmer  parts  of  the  McMurdo  Ice  Shelf 
(Auth.) 
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ANALYSIS  OF  DIFFUSION  WAVE  FLOW 
ROUTING  MODEL  WITH  APPLICATION  TO 
FLOW  IN  TAILWATERS. 

Fcrrick,  M.G.,  ct  al,  Mar.  1983,  31p ,  ADA-128  142. 
18  refs. 

Bilmes,  J.,  Long,  S.E. 
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DAMS.  WATER  FLOW,  WATER  WAVES.  HY¬ 
DROLOGY,  RIVER  FLOW.  FLOW  MEASURE¬ 
MENT,  MATHEMATICAL  MODELS,  DIFFU¬ 
SION. 

Peak  power  generation  with  hydropower  creates  tsilwater 
flow  conditions  characterized  by  high  and  low  flows  with 
abrupt  transitions  between  these  states  Flows  occurring 
in  tailwaters  typically  form  sharp*fronted,  large'impliiude 
waves  of  relatively  short  period  An  understanding  of 
the  mechanics  of  downstream  propagation  of  these  waves 
u  important  both  for  direct  application  in  studies  of  the 
tailwater  and  because  of  the  similarity  of  these  waves  to 
those  following  a  dam  break  An  analysis  of  the  dynamic 
equations  of  open  channel  flow  is  used  to  quantify  the 
relative  importance  of  flow  wave  convection,  diffusion  and 
dispersion  in  rivers.  The  relative  importance  of  each  process 
11  related  to  the  relative  magnitude  of  terms  in  the  dynamic 
equations,  providing  a  physical  basis  for  model  formulation 
A  one-dtmensional  diffusion  wave  flow  routing  model,  modified 
for  tailwaters,  simulates  the  important  physical  processes 
afTecting  the  flow  and  is  straightforward  to  apply  The 
model  IS  based  upon  a  numencal  solution  of  the  kinematic 
wave  equation 
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PROPERTIES  OF  UREA-DOPED  ICE  IN  THE 
CRREL  TEST  BASIN. 

Hirayamt,  K.,  Mar.  1983, 44p .  ADA-128  219. 34  refs 
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DOPED  ICE,  UREA,  ICE  STRENGTH,  ICE 
COVER  THICKNESS,  ICE  MECHANICS.  HY¬ 
DRAULICS,  FLEXURAL  STRENGTH,  ICE  MOD- 
ELS,  AIR  TEMPERATURE.  TESTS. 

In  the  course  of  model  tests  with  urea-doped  ice  in  (he 
CRREL  Ice  Engtneenng  Facility  test  basin,  the  growth  process 
and  (he  physical  and  mechanical  properties  of  ihe  mi>del 
tee  were  investigated  The  parameters  which  were  varied 
were:  urea  concentration  in  the  tank  water,  air  temperature 
dunng  growth,  growth  duration,  and  tempering  time  Uni¬ 
formity  of  ice  thickness  and  ice  mechanical  properties  over 
the  whole  unk  area  were  found  to  be  satisfactory  The 
structure  of  the  urea-doped  ice  was  found  to  be  similar 
to  that  of  the  ice  except  for  a  relatively  thick  incubation 
layer  over  a  dendritic  bottom  layer.  Empiricat  relationships 
were  established  between  ice  thickness  and  negative  degree- 
hours,  mechanical  properties  and  growth  temperature,  urea 
concentration,  and  ice  thickness,  and  reduction  in  mechanical 
properties  and  tempering  lime  The  results  of  the  study 
are  presented  in  charts  which  permit  reliable  scheduling 
of  model  tests  with  required  ice  thickness  and  icc  flexural 
strength. 
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SHORE  ICE  RIDE-UP  AND  PILE-UP  FEA¬ 
TURES.  PART  1:  ALASKA'S  BEAUFORT  SEA 
COAST. 

Kovic$,*A  .  Mar.  1983,  5lp .  ADA-127  198.  24  refs 
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FAST  ICE.  ICE  PILEUP.  ICE  OVERRIDE.  SEA 
ICE.  SHORES.  SHORELINE  MODIFICATION, 
BEACHES.  BEAUFORT  SEA 

Recent  observations  of  shore  ice  pile-up  and  ridc-up  along 
the  coast  of  the  Alaska  Beaufort  Sea  are  presented.  Informa¬ 
tion  is  given  to  show  that  sea  icc  movement  on  shore 
has  overridden  steep  coastal  bluffs  and  has  thrust  inland 
over  150  m.  gouging  into  and  pushing  up  mirunds  of  Kcauh 
Mnd.  gravel,  boulders  and  peat  and.  inland,  the  tundra  material 
The  resulting  ice  scar  morphology  was  found  to  remain 
for  tens  of  years  Onshore  icc  movements  up  to  20 
m  are  relatively  common,  but  those  over  100  m  .src  verv 
infrequent  Spring  is  a  dangerous  time,  when  sea  ue 
melts  away  from  the  shore,  allowing  ice  to  move  freely 
Under  this  condition,  driving  stresses  of  less  than  100  kPa 
can  push  thick  sea  ice  onto  the  land 
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COMPUTER  MODELS  FOR  TWO-DIMEN¬ 
SIONAL  STEADY-STATE  HEAT  CONDUCTION. 
Albert,  M  R.,  ct  al.  Apr.  1983, 90p.,  ADA-128  793,  8 
refs. 

Phetteplace,  G. 
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PERMAFROST  HEAT  TRANSFER,  PERMA¬ 
FROST  PHYSICS.  FROST  ACTION,  THERMAL 
CONDUCTIVITY,  UNDERGROUND  PIPE¬ 
LINES.  BOUNDARY  LAYER.  COMPUTER  PRO¬ 
GRAMS.  MATHEMATICAL  MODELS. 

This  report  outlines  the  development  and  venfleatton  of 
two  computer  models  of  two-dimensional  steady-state  heat 
conduction  including  a  variety  of  boundary  conditions  One 
IS  a  finite  difference  program  and  the  other  is  a  flniie  element 
program  The  results  of  each  program  are  compared  to 
two  analytic  solutions,  and  to  one  another 
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RADAR  PROFILING  OF  BURIED  .DEFLEC¬ 
TORS  AND  THE  GROUNDWATER  TABLE. 
Scllmann,  P.V.,  ct  at,  Apr  1983, 16p.,  ADA-130  225, 
17  refs. 

Arcone,  S  A.,  Delaney,  A.J. 
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RADAR  ECHOES,  SEASONAL  FREEZE  THAW. 
WATER  TABLE.  SUBSURFACE  INVESTIGA-' 
TIONS,  PROFILES,  GROUND  WATER.  SOIL 
FREEZING,  GROUND  THAWING. 

Investigations  of  ground  radar  performance  over  thawed  and 
seasonally  frozen  silts,  and  sands  and  gravels  containing 
artificial  and  natural  reflectors  were  earned  out  m  Alaska 
The  radar  emitted  S-IO  ns  pulses,  the  center  frequency  of 
which  was  approximately  1 50  MHz  The  artificial  reflectors 
were  metal  sheets  and  discs  and  the  natural  reflectors  were 
the  groundwater  table  and  interfaces  between  frozen  and 
thawed  material 
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COMPUTER  MODELS  FOR  TWO-DIMEN¬ 
SIONAL  TRANSIENT  HEAT  CONDUCTION. 
Albert,  M.R.,  Apr.  1983, 66p.,  ADA.134  893,  9  refs. 
38-877 

HEAT  TRANSFER.  FREEZE  THAW  CYCLES. 
HEAT  PIPES.  HEATING.  MATHEMATICAL 
MODELS.  COMPUTERIZED  SIMULATION. 
PHASE  TRANSFORMATIONS. 

This  paper  documents  Ihe  development  and  verification  of 
two  finite  difference  models  that  solve  the  general  two- 
dimensional  form  of  the  heat  conduction  equation,  using 
the  alternative-direction  iniplicit  method.  Both  can  handle 
convective,  constant  flux,  specified  temperature  and  semi- 
infinitc  boundaries  The  conducting  medium  may  be  com¬ 
posed  of  many  materials.  The  flrst  program,  ADI.  solves 
for  the  case  where  no  change  of  state  occurs  ADI  PC 
solves  for  the  case  where  a  freeze/thaw  change  of  phase 
may  occur,  using  the  apparent  heat  capacity  method  Both 
models  are  verified  by  comparison  to  analytical  results 
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REVIEW  OF  THE  PROPAGATION  OF  INELAS¬ 
TIC  PRESSURE  WAVES  IN  SNOW. 

Albert.  D-G..  Apr.  1983. 26p..  ADA- 128  714.  35  refs 
38-4417 

SNOW  ELASTICITY.  EXPLOSIVES,  WAVE 
PROPAGATION.  PRESSURE.  ELASTIC  WAVES. 
DETONATION  WAVES.  TESTS. 

A  review  on  past  experimental  and  theoretical  work  indicates 
a  need  for  additional  experimentation  to  characterize  the 
response  of  snow  to  inelastic  pressure  waves  Pressure 
data  from  previously  conducted  explosion  tests  arc  analyzed 
to  estimate  (he  clastic  limit  of  snow  of  400  kg/cu  m  density 
to  be  about  36  kPa  This  pressure  corresponds  to  a  scaled 
distance  of  16  m/kg  exp  1/3  for  charges  fired  beneath 
(he  surface  of  the  snow,  and  to  a  scaled  distance  of  1  2 
m^kg  exp  1/3  for  charges  fired  in  the  air  The  effects 
of  a  snow  cover  on  the  method  of  clearing  a  minefield 
by  using  an  explosive  charge  fired  in  the  air  above  the 
snow  surface  arc  al^  discus^  and  recommendations  arc 
given  for  fu'^thcr  work  in  this  area  Explosive  pressure 
data  arc  used  to  estimate  the  maximum  effective  sealed 
radius  for  detonating  buried  mines  at  shallow  depth  to  be 
0  8  kg  exp  i  /  3  Fuet-air  explosive  wil]  increase  this  effective 
radius  significantly  because  of  the  increase  in  the  sire  of 
the  source  region 
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STUDY  ON  THE  TENSILE  STRENGTH  OF  ICE 
AS  A  FUNCTION  OF  GRAIN  SIZE. 

Currier,  J  H  .  ct  al.  May  1983, 38p .  ADA-134  889.  30 
reft 

Schulson.  E  M  ,  St  Lawrence.  W  F. 
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ICE  CR^  STAL  STRUCTURE,  TENSILE  PROPER¬ 
TIES.  ICE  STRENGTH.  ICE  CRACKS.  GRAIN 
SIZE.  ICE  DEFORMATION.  COMPRESSIVE 
PROPERTIES,  BRITTLENESS.  FRACTURING 

An  analysis  nf  ac  fraitnrr  that  incorporates  dislocation  me- 
Lhatiics  and  linear  elastic  fracture  mcchantc.s  is  discussed 
The  derived  (cLiiionships  predict  a  hnttic  (o  ductile  (ranstiton 
in  pol)(ryslallinc  icc  under  tension  with  a  Hall-Petvh  type 


dependence  of  brittle  fracture  strength  on  grain  size.  A 
uniaxial  tensile  testing  technique,  including  specimen  prepara¬ 
tion  and  loading  system  design  was  developed  and  employed 
to  verify  the  model  The  tensile  strength  of  ice  in  purely 
brittle  fracture  was  found  to  vary  with  the  square  root 
of  the  rcciprrfcal  of  grain  size,  supporting  the  relationship 
that  the  theory  suggests  The  inherent  strength  of  the 
ICC  lattice  and  the  Hall-Petch  slope  are  evaluated  and  findings 
discussed  in  relation  to  prcviou.s  results  Monitoring  of 
acoustic  emissions  was  incorporated  in  the  tests,  providing 
insights  into  the  process  of  microfracture  during  ice  deforma¬ 
tion 
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LAKE  WATER  INTAKES  UNDER  ICING  CON¬ 
DITIONS. 

Dean,  A.M.,  Jr.,  May  1983,  7p.  ADA-128  757,  52 
refs. 
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WATER  INTAKES,  ICE  CONDITIONS,  ICE  PRE¬ 
VENTION,  LAKE  WATER,  ICE  MECHANICS, 
DESIGN  CRITERIA,  ICING. 

An  intake  be  restricted  or  clogged  by  active  frazil, 
passive  frazil  brash,  or  a  combination  of  these  ice  forms. 
The  exact  nature  of  the  interactions  among  the  intake  structure, 
the  ice  .ind  the  hydraulic  and  meteorological  conditions  that 
lead  lo  icing  problems  is  extremely  site-specific  The  better 
^licse  parameters  are  quantified,  the  more  tailored  and  economi¬ 
cal  the  solution  A  defense  against  these  ice  forms  may 
be  formulated  in  four  areas  the  origin  of  the  icc.  the  transporta¬ 
tion  mechanics  of  the  icc.  the  accumulation  characteristics 
of  the  ice.  and  the  form  of  the  ice  when  it  is  in  the 
area  of  influence  of  the  intake  To  produce  a  lake  intake 
structure  that  minimizes  or  eliminates  icing  problems,  one 
may  devise  an  unconstrained  or  a  constrained  design.  To 
evaluate  solutions  to  iving  problems  and/or  to  supplement 
incomplete  data,  a  scale-model  investigation  is  recommended. 
A  universal,  unconstrained  solution  would  be  extremely  expen¬ 
sive  The  more  data  available  through  site  monitonng 
and  model  studies,  the  better  the  problem  (and  therefore 
the  solution)  can  be  bracketed  This  paper  provides  guidance 
for  developing  a  site-specific  solution 
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DEVELOPING  A  MODEL  FOR  PREDICnNC 
SNOWPACK  PARAMETERS  AFFECTING  VEHI- 
CLE  MOBILITY. 

Berger,  R.H..  May  1983,  26p.,  ADA-134  878,  Refs. 
p.23-26. 
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SNOW  COVER  EFFECT.  TRAFFICABILITY, 
VEHICLES.  SNOW  DEPTH.  SNOW  DENSITY, 
SNOW  ACCUMULATION.  ABLATION,  TEM¬ 
PERATURE  EFFECTS.  MODELS. 

The  presence  of  snow  on  the  ground  can  impose  limitations 
on  the  mobiliiy  of  wheeled  and  tracked  vehicles.  Snow 
depth  and  density  are  the  two  most  easily  measured  snow 
properties  that  can  be  related  to  mobility  over  snow  Exist¬ 
ing  models  of  snow  pack  accumulation  and  ablation  processes 
and  m'  -Icis  of  internal  snowpack  struvture  were  examined 
to  dciermif.e  if  a  model  of  the  snowpack  can  be  developed 
for  use  m  predicting  the  snow  parameters  that  affect  mobility 
Simple  models,  such  as  temperature  index  models,  do  not 
provide  sufTtcient  snowpack  details  and  the  more  detailed 
models  required  ion  many  measured  inputs  Components 
of  the  various  models  were  selected  from  a  basis  of  a  snowpack 
model  for  predicting  snow  properties  related  lo  mobility 
over  snow  Methods  of  obtaining  the  input  data  for  some 
components  arc  suggested  and  areas  where  more  development 
IS  needed  arc  described 
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COMPARISON  OF  SEA  ICE  MODEL  RESULTS 
USING  THREE  DIFFERENT  WIND  FORCING 
FIELDS. 

Tucker.  W.B..  Juno  1983.  1  Ip..  ADA-134  462, 1 1  refs. 
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ICE  MODELS,  SLA  ICE,  WIND  PRESSURE.  ICE 
MECHANICS.  AT.MOSPHERIC  PRESSURE.  ICE 
COVER  THICKNESS 

A  sea  ICC  model  w.as  applied  lo  the  Last  Greenland  Sea 
to  examine  a  60-iUy  uc  advance  period  beginning  !  October 
1979  This  investigation  compares  model  results  using 
driving  gcostrophic  wind  fields  derived  from  three  sources 
Uinds  calv-ulatcd  from  'c.s-levcl  pressures  obtained  from  the 
National  \Vc.ithcr  Service  s  oper.itKmsl  analysis  system  result¬ 
ed  in  strong  vcUk-Uics  woiiv.cntr.'itcd  m  a  narrow  band  adjacent 
to  the  Greenland  coast,  with  moderate  velocities  elsewhere 
The  inthicl  showed  cs\.cssivc  uc  transport  and  thickness 
buildups  111  the  coastal  region  Ihe  extreme  pressure 
gradicm  parallel  to  the  i.o.isi  rcsiilic«l  parti.iily  from  a  pressure 
rcduciion  prmedure  ih.st  w.-is  .ippiir  t  to  ihc  lerrain-following 
sigma  KHtrdiiiate  system  to  obtain  sc.-i  level  pressures  Addi¬ 
tional  SC.1  level  pressure  f  .ids  were  obtained  from  an  independ¬ 
ent  opliitul  intcrpi't.Hion  Tinlysis  thii  nicrgcil  hGCih  buoys 
drifting  m  the  \ritu  basin  with  high  latitude  land  stations 
.ind  frtim  m.imial  «ligiti/aiion  of  (he  NUb  hand-analyzed 
Sorthcfi.  Mcrnisphrfc  biirfaic  t  luirfs  M«xlchiig  results 
using  winds  dcruitl  from  both  of  these  field'  agreed  fiivofably 
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DETECnON  OF  CAVITIES  UNDER  CON¬ 
CRETE  PAVEMENT. 

Kovacs»  A.,  et  July  1983.  41p..  ADA-131  851.  10 
refs. 

Morey,  R.M. 
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CONCRETE  PAVEMENTS.  CAVITATION, 
RADAR  ECHOES,  DETECTION,  CRACKING 
(FRACTURING),  PROFILES. 

An  evaluation  of  an  impulse  radar  system  for  detecting 
cavities  under  concrete  pavement  is  diKussed,  and  field 
results  are  presented.  It  was  found  that  a  dual  antenna 
mode  of  surveying  was  ideal  for  void  detection  In  this 
mode  one  antenna  operated  m  a  transceive  mode  and  a 
second,  offset  from  the  first,  operated  m  a  receive-only 
mode.  This  arrangement  allowed  a  refraction-type  profile 
aurvey  to  be  peiformed.  which  enabled  subpavement  voids 
to  be  easily  detected  Field  tnals  were  held  at  Plattsburgh 
Air  Force  Base,  where  28  cavities  were  detected  and  mapped 
Drilling  of  holes  verified  that  a  cavity  existed  and  allowed 
cavity  depth  to  be  measured  The  cavities  varied  from 
1  5  in.  to  23  in  in  depth  and  were  up  to  20  ft  long. 
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ICE  FORCES  ON  MODEL  BRIDGE  PIERS. 
Haynes,  F.D.,etal,  July  1983,  Up.,  ADA-133  082,20 
refs. 
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ICE  PRESSURE,  ICE  LOADS,  ICE  SOLID  INTER¬ 
FACE,  ICE  PUSH,  ICE  MECHANICS,  BRIDGES, 
PIERS,  ICE  STRENGTH.  MODELS,  FLEXURAL 
STRENGTH,  TESTS. 

Small-scale  laboratory  experiments  were  conducted  on  model 
bridge  piers  in  the  CRREL  test  basin.  The  experiments 
were  performed  by  pushing  model  tee  sheets  against  structures 
and  monitoring  the  ice  forces  during  the  ice/structure  interac- 
Uon.  The  parameters,  vaned  during  the  test  program, 
were  the  geometry  of  the  bridge  piers  and  the  velocity, 
thicknesa,  and  flexural  strength  of  the  ice.  The  results 
are  presented  in  the  form  of  ice  forces  on  sloping  and 
vertical  structures  with  different  geometnes  During  ice 
action  on  sloping  structures,  a  phenomenon  of  transition 
of  failure  mode  from  bending  to  crushing  was  observed 
aa  the  ice  velocity  was  steadily  increased. 

CR  83-20 

LAND  TREATMENT  RESEARCH  AND  DEVEL¬ 
OPMENT  PROGRAM:  SYNTHESIS  OF  RE¬ 
SEARCH  RESULTS. 

l8ktndar,IK.,etal.  Aug.  1983, 144p.,  ADA-i34  540, 
Refs,  p.63-124. 

Wright.  E.A. 
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WASTE  TREATMENT.  WATER  TREATMENT. 
SANITARY  ENGINEERING,  LAND  RECLAMA¬ 
TION.  DESIGN  CRITERIA.  RESEARCH  PRO¬ 
JECTS. 

The  major  objective  of  the  Corps  of  Engineers  Land  Treatment 
Research  and  Development  Program  was  to  provide,  through 
research,  definitive  catena  and  procedures  to  enable  the 
cost-effective  and  environmentally  safe  use  of  land  treatment 
of  municipal  wastewater  This  research  included  long¬ 
term  field  experiments  at  different  locations  within  the  United 
States  to  establish  design  entena,  laboratory  research  (o 
understand  and  solve  fundamenul  problems,  and  evitluation 
of  existing  land  treatment  systems  to  document  long-term 
performance  The  information  gathered  from  the  land 
treatment  research  program  has  been  published  in  more  than 
240  technical  publications  on  regional  planning,  site  selection, 
design  procedures,  mcchsnisms  of  wastewater  renovation, 
site  management,  site  monitonng  and  environmental  effects. 
Dunng  the  land  treatment  program  an  active  technology 
transfer  effort  was  maintained  to  transmit  research  results 
directly  to  users  The  LTRP  clearly  demonstrated  that 
land  treatment  is  an  attractive  alternative  to  ether  waste 
treatment  practices  It  was  also  shown  that  the  direct 
benefits  of  the  program,  in  terms  of  increased  cost-effectiveness 
from  improved  design,  were  much  greater  than  the  program's 
coat. 
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STATISTICAL  ASPECTS  OF  ICE  GOUGING  ON 
THE  ALASKAN  SHELF  OF  THE  BEAUFORT 
SEA. 

Weeks,  W.F..  et  al,  Sep.  1983,  34p.  +  map.  ADA- 134 
428,  Refs,  p  32-34. 
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ICE  SCORING.  OCEAN  BOTTOM.  BOTTOM 
TOPOGRAPHY,  OFFSHORE  DRILLING.  OFF- 
SHORE  STRUCTURES.  SEA  ICE.  STATISTICAL 
ANALYSIS.  BEAUFORT  SEA. 

The  statistical  characteristics  of  ice-produccd  gouges  in  the 
sea  floor  along  a  t90-km  stretch  of  the  Alaskan  coast  of 
the  Beaufort  Sea  between  Smith  Bay  and  Camden  Bay  arc 
studied,  based  on  1500  km  of  precision  fathometry  and 
side-looking  sonar  records  that  were  obtained  between  1972 
and  1979  in  water  depths  to  18  m  The  probability  densitv 
function  of  the  gouge  depths  into  the  sediment  is  represcnlc>! 
by  a  simple  negative  exponential  over  four  decades  of  gouge 
frequency  The  deepest  gouge  o^erved  was  3  6  m.  from 
a  sample  of  20.354  gouges  that  have  depths  greater  than 


or  equal  to  0.2  m.  Die  dominant  gouge  onentations 
are  usually  untmodal  and  reasonably  clustered,  with  the  most 
frequent  alignments  roughly  parallel  to  the  general  trend 
of  the  coastline  The  value  of  the  mean  number  of  gouges 
(deeper  than  0  2  m)  per  kilometer  measured  normal  to  the 
trend  of  the  gouges,  varies  from  02  for  protected  lagoons 
to  80  in  water  between  20  and  38  m  deep  in  unprotected 
offshore  regions.  The  distribution  of  the  spacings  between 
gouges  as  measured  along  a  sampling  track  is  a  negative 
exponential.  The  form  of  the  frequency  distnbution  of 
the  mean  number  of  gouges  vanes  with  water  depth  and 
is  exponential  for  lagoons  and  shallow  offshore  arei^  positively 
skewed  for  10  to  20  m  depths  off  the  bamer  islands,  and 
near-normal  for  deeper  water.  As  a  Poisson  distribution 
gives  a  reasonable  fit  to  the  mean  number  of  gouges  distnbu* 
tions  for  all  water  depths,  it  is  suggested  that  gouging  can 
be  taken  as  approximating  a  Poisson  proceu  m  both  space 
and  time  The  distnbutions  of  the  target  values  per  kilome¬ 
ter  of  gouge  depths,  gouge  widths,  and  heights  of  the  lateral 
embankments  of  sediments  plowed  from  the  gouges  are  also 
investigated  Limited  data  on  gouging  rates  give  an  average 
of  5  gouges  per  kilometer  per  year  Examples  are  given 
of  the  application  of  the  data  set  to  hypothetical  design 
problems  associated  vnih  the  production  of  oil  from  areas 
in  the  Alaskan  portion  of  the  Beaufort  Sea. 

CR  83-22 

TRANSPORT  OF  WATER  IN  FROZEN  SOIL.  1. 
EXPERIMENTAL  DETERMINATION  OP  SOIL- 
WATER  DIPFUSIVITY  UNDER  ISOTHERMAL 
CONDITIONS, 

Nakano,  Y.,  et  al,  Aug.  1983,  8p.,  ADA-135  419,  For 
another  source  see  37-4218.  13  refs. 

Tice  A.R.,  Oliphant,  J.L,  Jenkins,  T.F. 

38-4462 

FROZEN  GROUND  MECHANICS,  SOIL  WATER 
MIGRATION.  FROST  HEAVE,  UNFROZEN 
WATER  CONTENT.  SOIL  MECHANICS,  WATER 
TRANSPORT.  ANALYSIS  (MATHEMATICS), 
EXPERIMENTATION. 

A  new  expenmental  method  for  measuring  the  soil-water 
diffusivity  of  frozen  soil  under  isothermal  conditions  is  intro¬ 
duced.  The  theoretical  justification  of  the  method  is  present¬ 
ed  and  the  feasibility  of  the  method  is  demonstrated  by 
experiments  conducted  using  mannc-deposited  clay  The 
measured  values  of  thcsoii-water  diffusivity  are  found  compara¬ 
ble  to  reported  expenmental  data 

CR  83-23 

STRESS  MEASUREMENTS  IN  ICK. 

Cox,  O.F.N.,  et  al,  Aug.  1983, 31p.,  ADA-133  906. 29 
refs. 

Johnson,  J.B. 

38-4463 

ICE  PHYSICS,  STRESSES.  LOADS  (FORCES),  ICE 
CREEP,  ICE  ELASTICITY,  MEASURING  IN¬ 
STRUMENTS.  ANALYSIS  (MATHEMATICS), 
TESTS. 

ITie  problems  associated  with  measuring  stresses  in  ice  are 
reviewed  Theory  and  laboratory  test  results  are  then 
presented  for  a  stiff  cylindrical  sensor  made  of  steel  that 
IS  designed  to  measure  icc  stresses  in  a  biaxial  stress  field. 
Loading  tests  on  freshwater  and  saline  ice  blocks  containing 
the  biaxial  ice  stress  sensor  indicate  that  the  sensor  has 
a  resolution  of  20  kPa  and  an  accuracy  of  better  than 
1 5%  under  a  variety  of  umaxial  and  btaxisl  loading  conditions 
Principal  stress  directions  can  also  be  determined  within 
5  deg  The  biaxial  ice  stress  sensor  is  not  significantly 
affected  by  variations  in  the  tee  elastic  modulus,  ice  creep 
or  differential  thermal  expansion  between  the  ice  and  guap 
The  sensor  also  has  a  low  temperature  sensitivity  (5  kra 
degC). 

CR  83-24 

SENSITIVITY  OF  PLANT  COMMUNITIES  AND 
SOIL  FLORA  TO  SEAWATER  SPILLS, 
PRUDHOE  BAY,  ALASKA. 

Stmmons,  C.L.,  ct  al.  Sep.  1983.  35p..  ADA-136  619, 
22  refs. 

Evereil,  K.R.,  Walker,  D.A ,  Linking,  A.E ,  Webber, 
P.J 

38-4464 

TUNDRA.  VEGETATION.  SEA  WATER.  POLLU¬ 
TION.  ENVIRONMENTAL  IMPACT.  WATER 
TREATMENT.  SALT  WATER.  SOIL  WATER, 
SOIL  MICROBIOLOGY.  ROOTS,  DAMAGE 

Secondary  recovery  of  nil  at  Prudhoe  Bay.  Alaska,  will 
involve  transporting  large  quantities  of  seawater  m  elevated 
pipelines  across  tundra  for  mjeciion  into  oil-beanng  rock 
strata  The  possibility  of  a  pipeline  nipiurc  raises  questions 
concerning  the  effects  of  seawater  on  tundra  vegetation  and 
soils  To  evaluate  the  relative  sensitivities  of  differc.,. 
plant  communities  to  seawater,  eight  sites  representing  the 
range  of  vegetation  types  along  the  pipctme  route  were 
treated  with  single,  saturating  applications  of  seawater  during 
the  summer  of  1980  Live  fgrecn)  bryophyte  cover  was 
markedly  reduced  m  the  moist  experimental  sites  in  1981 
Bryophytes  in  all  hut  one  of  ’he  wet-silc  experimental  plots 
were  apparently  unaffected  by  the  seawater  treatment  Two 
H^ies  of  foliose  lichens  treated  with  seawater  showed  marked 
^ivtcrioration  in  1981  Ail  other  lichen  Uxa  were  apparently 
unaffected  by  the  seawater  treatment  On  spill  sites,  microbi- 
■i-rclated  soil  respiration  and  hydrolysis  of  cellulose  and 
organic  phosphorus  -Kerr  significantly  reduced,  as  were  soil 


enzymes  and  viable  microbial  biomass,  for  up  to  one  year 
after  treatment.  Ectomycorrhizal  roots  of  SmIix  on  the 
treated  plots  showed  a  significant  reduction  in  viable  biomass, 
number  of  mycorrhizal  roots,  and  respiration  rates  of  the 
viable  roots. 


CR  83-25 

ICE  ACTION  ON  PAIRS  OF  CYLINDRICAL 
AND  CONICAL  STRUCHURES. 

Kato,  K.,  ct  al,  Sep.  1983, 35p.,  ADA-134  595. 22  refs. 
Sodhi,  D.S. 

38-881 

BRIDGES,  PIERS,  ICE  LOADS,  OFFSHORE 
STRUerrURES,  ICE  PRESSURE.  ICE  SOLID  IN¬ 
TERFACE.  COMPRESSIVE  PROPERTIES.  FLEX¬ 
URAL  STRENGTH,  TESTS. 

Ice  action  on  two  cylindrical  and  conical  structures,  located 
side  by  side,  has  been  investigated  m  a  small-scale  expenmental 
study  to  determine  the  interference  effects  on  the  ice  forces 
generated  dunng  ice-structure  interaction.  The  proximity 
of  the  two  structures  changes  the  mode  of  ice  failure,  the 
magnitude  and  direction  of  ice  forces  on  the  individual 
stnicture,  and  the  dominant  frequency  of  ice  force  variations. 
Interference  effects  were  determined  by  comparing  the  experi¬ 
mental  results  of  tests  at  different  structure  spacings. 


CR  83-26 

MECHANICAL  ICE  RELEASE  PROCESSES.  1. 
SELF-SHEDDING  FROM  HIGH-SPEED  RO¬ 
TORS. 

lugaki,  K.,  Oct.  1983,  8p.,  ADA-135  369.  19  refs. 
38-4465 

ICE  REMOVAL.  PROPELLERS,  ICING.  ICE  AC¬ 
CRETION.  SUPERCOOLED  FOG,  ICE  FORMA¬ 
TION,  ICE  ADHESION.  ICE  STRENGTH.  ICE 
CONTROL,  TENSILE  PROPERTIES,  ANALYSIS 
(MATHEMATICS). 

Ice  accreted  on  high-speed  rotors  operating  m  supercooled 
fog  can  be  thrown  off  by  cenlnfugal  force,  creating  severe 
unbalance  and  dangerous  projectiles  A  simple  force  balance 
analysis  indicates  that  the  strength  of  accreted  tee  and  its 
adhesive  strength  can  be  obtained  by  measunn|  the  thickness 
of  the  accretion,  the  location  of  the  separation,  the  rotor 
speed  and  the  density.  Such  an  analysis  was  applied 
to  field  and  laboratory  observations  of  seif-shedding  events. 
The  results  agree  reasonably  well  with  other  observations. 


CR  83-27 

DRIVING  TRACmON  ON  ICE  WITH  ALL-SEA¬ 
SON  AND  MUD-AND-SNOW  RADIAL  TIRES. 
Bltisdell,  C.L,  Nov.  1983, 22p.,  ADA-i36  1 15, 9  refs. 
38-2555 

RUBBER  ICE  FRICTION,  TRACTION.  TIRES. 
RUBBER  SNOW  FRICTiON.  ICE  TEMPERA¬ 
TURE.  ADHESION,  DESIGN. 

This  study  reports  on  a  companion  of  the  dnving  traction 
performance  on  tee  of  a  selected  group  of  all-season  radial 
tires  with  mud-and-inow  radial  tires  tn  addition  to  perform¬ 
ance  vanation  due  to  tread  design,  the  effects  of  tire  mfialion 
pressure  and  ice  temperature  are  explored  The  results 
indicate  that  no  significant  tractive  advantage  on  ice  can 
be  attributed  to  tread  design.  The  contnbution  of  tire 
tread  to  traction  on  ice  is  completely  overshadowed  by 
adhesion  between  the  ice  and  the  compound  which  makes 
up  the  tire's  contact  surface.  Based  on  adhesion,  a  slight 
favonng  of  all-season  tires  is  found  Increasing  ice  tempera¬ 
ture  generally  decreased  the  tractive  capability  of  a  specific 
tire  For  several  tires,  however,  the  oppt^ite  was  true. 
Reduced  inflation  pressure  also  caused  a  slight  decrease 
in  the  tractive  performance  parameters  calculated 


CR  83-28 

LONG-TERM  PLANT  PERSISTENCE  AND  RES¬ 
TORATION  OF  AaDIC  DREDGE  SOILS  WITH 
SEWAGE  SLUDGE  AND  LIME. 

Palazzo,  A.J..  Dec.  1983,  np..ADA-i37451.31  refs. 
38-1658 

DREDGING.  SOIL  CHEMISTRY.  SEWAGE 
TREATMENT.  REVEGETATION,  LIMING, 
SLUDGES,  LAND  RECLAMATION.  GRASSES. 
A  field  study  was  conducted  to  determine  whether  sewage 
sludge  and  lime  could  be  useful  as  soil  amendments  on 
acidic  (pH  2  4)  and  mrertilc  dredged  spoils  and  to  evaluate 
grasses  that  may  be  suitable  for  restoring  acidic  dredged 
spoils.  Applications  of  dolomitic  limestone  in  combination 
With  sewage  sludge  or  commercial  fertilizer  and  topsoil  im¬ 
proved  soil  fertility  and  produced  a  belter  overall  growth 
environment  at  the  site.  Metal  concentrations  resulting 
from  sludge  applications  increased  but  not  to  excessive  levels. 
Movement  of  metals  below  the  20>cm  depth  was  noted 
for  rhe  exiractibie  forms  of  rinc.  copper  and  nickel  A 
lota!  of  29  grass  treatments,  containing  grasses  seeded  alone 
nr  in  combinations  and  receiving  the  siudgc/limc  treatment, 
were  evaluated  over  a  seven-year  period,  and  selected  grasses 
were  analyzed  for  mineral  composition  All  grass  species 
showed  good  establishment  on  the  amended  acidic  spoil. 
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CR  83.29 

EROSION  OF  PERENNIALLY  FROZEN 
STREAMBANKS. 

Uwson,  D.E.,  Dec.  1983.  22p..  ADA.138  410,  Refs. 
p.14-17. 

38.4466 

SHORE  EROSION,  PERMAFROST  THERMAL 
PROPERTIES,  BANKS  (WATERWAYS),  FROZ* 
EN  GROUND  STRENGTH,  SOIL  EROSION, 
STABILITY,  GULLIES,  SHORELINE  MODIFICA¬ 
TION.  STREAMS,  TEMPERATURE  EFFECTS, 
HYDRAULICS. 

A  litenture  review  indictted  that  the  effects  of  pennarrost 
oa  atreambank  erodibility  and  stability  are  not  yet  understood 
because  systematic  and  quantitative  measurements  are  senous* 
ly  lackuif  Consequently,  general  controversy  exists  u 
to  whether  perennially  frozen  around  inhibits  lateral  erosion 
and  bankline  recession,  or  whether  it  increases  bank  recession 
rates.  Perennially  frozen  streambanks  erode  because  of 
modification  of  the  bank’s  thermal  regime  by  exposure  to 
air  and  water,  and  because  of  various  erosional  processes. 
Factors  that  determme  rates  and  locations  of  erosion  include 
physical,  thermal  and  structural  properties  of  bank  sediments, 
stream  hydraulics  and  climate  Thermal  and  physical  modifl* 
cation  of  streambanks  may  also  induce  accelerated  erosion 
within  permafrost  terrain  removed  from  the  immediate  river 
environment  Bankhne  or  bluflline  recession  rates  are  highly 
variable,  rangint  from  less  than  1  m/year  to  over  30  m/year 
and,  exceptionally,  to  over  60  m/year.  Loog«term  t^rva- 
tions  of  the  physical  and  thermal  erosion  processes  and 
systematic  ground  surveya  and  measurementi  of  bankline- 
blufOine  receaaion  rates  are  needed 

CR  83-30 

ICE  SHEET  RETENTION  STRUCTURES. 
Perham,  R.E.,  Dec.  1983,  33p..  ADA-138  030,  Refs. 
p.27-29. 

38-4467 

ICE  CONTROL,  ICE  BOOMS.  STABILIZATION, 
ICE  SHEETS,  ICE  COVER,  FRAZIL  ICE. 
lee  sheet!  are  formed  and  retain^  in  several  ways  m  nature, 
and  an  understanding  of  these  factors  is  needed  before  most 
structures  can  be  successfully  applied.  Many  tee  sheet 
retention  structures  float  and  are  somewhat  flexible;  others 
are  fixed  and  rigid  or  semirigid.  An  example  of  the 
former  u  the  Lake  Ene  ice  boom  and  of  the  latter,  the 
Montreal  ice  control  structure.  Ice  sheet  retention  technolo- 
y  is  chsndng.  The  use  of  timber  cnbs  is  gradually 
ut  not  totally  giving  way  to  sheet  steel  pilinp  and  concrete 
cells  New  structures  and  applications  are  being  tried 
but  with  caution.  Ice-hydrauUc  analyses  are  helpful  in 
predl<..ing  the  effects  of  structures  and  channel  modifications 
on  ice  cover  formation  and  retention.  Often,  varying 
(he  flow  rate  in  a  particular  system  at  (he  proper  time 
will  make  the  difference  between  whether  a  structure  will 
or  will  not  retain  ice  The  structure,  however,  invariably 
adds  reluibility  to  (he  sheet  ice  retention  proceu 

CR  83-31 

MECHANICS  OF  ICE  4AM  FORMATION  IN 
RIVERS. 

Ackermtnn,  N.L.,  et  al,  Dec.  1983,  14p.,  ADA-138 
371,  For  another  version  see  36-328L  12  refs. 
Shen,  H.T. 

38-4468 

ICE  JAMS,  ICE  FORMATION,  ICE  MECHANICS, 
RIVER  ICE,  RIVER  FLOW,  HYDRAULICS.  ICE 
CROSSINGS,  COMPUTER  PROGRAMS,  MATH¬ 
EMATICAL  MODELS. 

A  mathematical  model  b  described  that  is  used  to  determine 
the  maximum  ice  conveyance  capacity  of  a  nver  channel. 
Baaed  upon  this  model,  computer  pro^ams  were  developed’ 
that  enable  the  ice  discharge  to  be  calculated  for  steady- 
state  flow  conditions  For  rivers  that  have  uniform  flow, 
the  maximum  ice-eonveying  capacity  can  be  deKobed  with 
a  simple  function  expressM  in  terms  of  (he  size  of  (he 
ice  fragments,  channel  geometry,  and  the  flow  of  water 
in  the  nver  For  nonuniform  flows,  (he  computer  pro|ram 
determines  the  elevation  profile  of  the  surface  layer  in  addition 
to  other  flow  characteristics,  such  as  the  velocity  and  surface 
concentration  of  the  ice  fragments  The  location  along 
thb  surface  profile  where  the  tee  conveyance  capacity  becomes 
less  than  the  upstream  supply  is  determined  and  is  considered 
to  be  the  position  where  a  surface  ice  jam  or  ice  bndge 
will  be  formed 

CR  83-32 

ICE  FORCE  MEASUREMENTS  ON  A  BRIDGE 
PIER  IN  THE  OTTAUQUECHEE  RIVER,  VER¬ 
MONT. 

Sodhi,  DS..  et  a!.  Dec.  1983,  6p.,  ADA-139  425.  2 
refs. 

Kato,  K.,  Haynes,  F.D 
38-4469 

ICE  LOADS,  ICE  FLOES,  PIERS.  BRIDGES,  ICE 
PRESSURE.  RIVER  ICE.  WATER  LEVEL,  ICE 
STRENGTH,  ICE  MECHANICS, 
lee  forces  on  a  bndge  pier  in  the  Ottauquechee  River, 
in  Quechee.  Vermont,  were  measured  by  installing  four  panels 
—each  capable  of  measuring  forces  in  the  normal  and  tangential 
direction— on  both  sides  of  a  vertical  V>shspcd  pier  nose 
The  measured  forces  are  presented  for  a  short  period  during 
an  tee  run  After  the  ice  run.  the  thickness  and  sizes 


of  the  ice  floes  were  measured  and  the  compressive  strength 
of  the  ice  was  determined  in  the  laboraton^^  from  the  ice 
samples  collected  along  the  nver  banks  The  water  level 
measurements  made  at  several  locations  along  the  river  are 
also  presented  for  the  period  of  the  ice  run. 

CR  83-33 

THERMODYNAMIC  MODEL  OF  CREEP  AT 
CONSTANT  STRESSES  AND  CONSTANT 
STRAIN  RATES. 

Fish.  A.M..  Dec.  1983,  18p.,  ADA-139  883,  Refs. 

p.16-18. 

38-4470 

SOIL  CREEP,  FROZEN  GROUND  THERMODY¬ 
NAMICS.  FROZEN  GROUND  MECHANICS.  ICE 
MECHANICS,  STRESSES.  STRAINS,  RHEOLO¬ 
GY,  MATHEMATICAL  MODELS. 

A  thermodynamic  model  has  been  developed  that  for  the 
first  time  desenbes  the  entire  creep  process,  including  primary, 
secondary,  and  tertiary  creep,  and  failure  for  both  constant 
streu  (CS)  tests  and  constant  strain  rate  (CSR)  tests,  in 
the  form  of  a  untfled  constitutive  equation  and  unifled  failure 
criteria.  Deformation  and  failure  are  considered  as  a  single 
thermoactivated  process  in  which  the  dominant  role  belongs 
to  the  chsnge  of  entropy.  Failure  occurs  when  the  entropy 
change  b  zero.  At  (he  moment  the  strain  rates  in  CS 
tests  reach  the  minima  and  stress  in  CSR  tests  reaches 
the  maximum  (peak)  values  Families  of  creep  and  stress- 
strain  curves,  obtained  from  uniaxial  compression  CS  and 
CSR  testa  of  frozen  soil,  respectively  (both  presented  in 
dimensionless  coordinates),  are  plotted  aa  straight  lines  and 
are  superposed,  confirming  the  unity  of  the  deformation 
and  failure  process  and  the  validity  of  the  mode!  A 
method  IS  developed  for  determining  the  parameters  of  the 
model,  so  that  creep  deformation  and  the  stress-strain  relation¬ 
ship  of  ductile  materials  such  as  soils  can  be  predicted 
hucA  upon  information  obtained  from  either  type  of  test 

CR  84-01 

TOWARD  IN-SITU  BUILDING  R-VALUE 
MEASUREMENT. 

Flinden,  S.N.,  et  at,  Jan.  1984,  13p.,  ADA-139  917, 
8  refs. 

Marshall,  SJ. 

38-4471 

THERMAL  CONDUCTIVITY,  BUILDINGS, 
THERMAL  INSULATION.  WALLS.  HEAT  FLUX, 
TEMPERATURE  MEASUREMENT.  INFRARED 
PHOTOGRAPHY,  ACCURACY. 

A  technique  for  measunng  the  thermal  resistance  (R-value) 
of  large  areas  of  building  envelope  is  under  development 
It  employs  infrared  thermography  to  locate  radiant  temperature 
extremes  on  a  building  surface  and  to  provide  t  map  of 
normalized  temperature  values  for  interpolation  between  loca¬ 
tions  Contact  thermal  seoson  (thermocouples  for  tempera¬ 
ture  and  thermopiles  for  heat  flow)  are  used  to  calculate 
the  R-valuc  at  specifle  locations  by  summing  the  output 
from  each  sensor  until  the  ratio  between  temperature  difference 
from  inside  to  outside  surface  and  heat  flow  converges  to 
a  constant  value  R-value  measuremenb  of  a  wood  frame 
insulated  will  were  within  13%  of  the  expected  theoretical 
value.  Similar  measuremenb  of  a  masonry  wall  were  31 
and  437o  less  than  expected  Experimentation  demonstrated 
that  a  large  ratio  between  temperature  difference  was  the 
single  most  important  variable  sfTcctmg  accuracy  and  speed 
of  convergence  Thermal  guards  around  heal  flow  sensors 
were  of  litUe  value,  according  to  both  expenmentation  and 
computer  simulation  Attempts  to  match  the  absorptivity 
of  sensors  with  their  surroundings  may  have  been  iniufTicient 
to  diminish  about  10%  of  the  remaining  error  in  measurement 
Lateral  heat  flow  and  convection  may  have  been  siimficant 
problems  for  accuracy  tn  the  masonry  construction  Current¬ 
ly,  an  investiptor  cannot  rely  on  the  literature  for  guidance 
in  assessing  the  limitations  on  accuracy  for  m-situ  building 
R-value  measurement. 

CR  84-02 

ELECTROMAGNETIC  PROPERTIES  OF  SEA 
ICE, 

Morey,  R.M  ,  ct  al,  Jan.  1984, 32p..  ADA-140  330, 26 
refs 

Kovacs,  A ,  Cox.  G.F.N 
38-4472 

ICE  ELECTRICAL  PROPERTIES.  SEA  ICE, 
ELECTROMAGNETIC  PROPERTIES.  DIELEC¬ 
TRIC  PROPERTIES,  ELECTRICAL  RESISTIVITY, 
ICE  SPECTROSCOPY.  ICE  CRYSTAL  STRUC¬ 
TURE,  ANISOTROPY,  BRINES 

Investigations  of  the  m  situ  complex  dielectric  constant  of 
sea  ice  were  made  using  time-domain  spectroscopy  h 
was  found  that  (1)  for  sea  ice  with  a  preferred  horirontal 
crystal  c-axb  alignment,  the  anisotropy  or  polarizing  properties 
of  the  ICC  increased  with  depth.  (2)  brine  inclusion  conductivity 
incresKd  with  decreasing  temperature  down  to  about  -8 
C,  at  which  point  the  conductivity  decrea.icd  with  decreasing 
temperature.  (3)  the  DC  conductivity  of  sea  ice  increased 
with  increasing  bnne  volume.  (4)  the  real  part  of  the  complex 
dielectric  constant  is  strongly  dependent  upon  brine  volume 
but  less  dependent  upon  the  bnne  inclusion  orientation.  (.^) 
the  imaginary  part  of  the  complex  dielectric  constant  was 
strongly  dependent  upon  bnne  inclusion  onenuiion  but  much 
less  de^ndenl  upon  brine  volume  Because  the  electromag¬ 
netic  (EM)  properties  of  sea  ice  arc  dependent  upon  the 
physical  state  of  the  icc.  which  is  continually  changing. 


it  appears  that  only  trends  m  the  relations'  ps  between 
the  EM  properties  of  natural  sea  ice  and  lU  bune  volume 
and  bnne  inclusion  microstructure  ca.i  be  esublished. 

Cn  84-03 

MODEL  TESTS  ON  TWO  MODELS  OF  WTGB 
140-FOOT  ICEBREAKER. 

Tatindaux,  J.C.,  Jan.  1984,  I7p.,  ADA-139  882,  10 
refs. 

38-4473 

ICEBREAKERS,  ICE  COVER  STRENGTH,  ICE 
CONDITIONS,  ICE  BREAKING,  UREA,  DOPED 
ICE.  MODELS. 

The  results  of  resistance  tesb  in  level  iCw  and  broken  Ice 
channels  are  presented  for  two  models  of  the  WTOB  UO- 
ft  icebreaker  at  scales  of  1  10  and  1  24.  respectively  No 
scale  effect  on  the  resistance  to  level  ice  could  be  detected 
between  the  two  models  From  the  test  results  an  empirical 
predictor  equation  for  the  full  scale  ice  resistance  is  derived 
Predicted  resistance  is  compared  against,  and  found  to  be 
25  to  40%  larger  than,  available  full-scale  values  estimated 
from  thrust  measurements  during  full-scale  trials  of  the  Orest 
Lakes  icebreaker  Katmti  Bay 

CR  84-04 

EPFECnVENESS  AND  INFLUENCES  OP  THE 
NAVIGATION  ICE  BOOMS  ON  THE  ST. 
MARYS. 

Perham,  R.E.,  Jan  1984,  12p.,  ADA- 139  908,  8  refs. 
38-4474 

ICE  NAVIGATION,  ICE  BOOMS,  RIVER  ICE, 
ICE  BREAKING,  ICE  CONTROL.  ICE  BREAKUP, 
ICE  MECHANICS,  ICE  COVER  THICKNESS. 

Ice  problems  developed  in  the  Ssult  Ste.  Mane,  Michigan, 
portion  of  the  St.  Marys  River  because  of  winter  navigation. 
Passing  ships  and  natural  influences  moved  ice  from  Soo 
Harbor  into  Little  Rapids  Cut  in  sufficient  quantities  to 
jam,  cause  high  water  m  the  harbor,  and  prevent  further 
ship  passage.  After  physical  model  and  engineering  studies, 
two  ice  t^ms  with  a  total  span  of  1373  ft  (419  m)  with 
a  2S0-ft  (76-m)  navigation  or«ning  between  were  installed 
at  the  head  of  Little  Rapids  Cut  in  1975  A  modest 
field  study  program  on  the  booms  was  conducted  for  the 
ensuing  four  winters  to  determine  ice  and  boom  interaction 
and  the  effects  of  ship  passages  on  the  system.  Forces 
on  some  anchors  were  recorded  and  supplemental  data  were 
uken  by  local  personnel.  Several  reports  have  been  written 
about  the  booms'  early  operations.  Thii  paper  presents 
a  four-year  summary  of  the  mam  effects  of  the  b^m  on 
ice  and  ship  interaction  and  vice  versa  Throughout  the 
four  winter  seasons,  the  small  quantities  of  ice  lost  over 
and  beiween  the  booms  were  manageable.  Ships  usually 
passed  through  the  boom  without  influencing  the  boom  force 
levels,  but  at  times  they  brought  about  large  changes  One 
boom  needed  strengthening,  and  artificial  islands  were  added 
for  upstream  ice  subility  Coast  Guard  icebreakers  were 
also  a  necessary  part  of  winter  navigation  m  this  area 

CR  84-05 

MORPHOLOGY  AND  ECOLOGY  OF  DIATOMS 
IN  SEA  ICE  FROM  THE  WEDDELL  SEA. 
Oarkc,  D.B.,  et  al,  Feb.  1984,  41p.,  ADA-141  994, 
Refs,  p.12-14. 

Ackley,  S.F.,  Kumai,  M. 

38-4501 

ICE  COMPOSITION.  ALGAE.  PACK  ICE,  SEA 
ICE.  PLANKTON,  ICE  CORES,  ICE  COVER 
THICKNESS,  ICE  SALINITY,  ECOLOGY,  CLAS¬ 
SIFICATIONS,  ANTARCTICA-WEDDELL  SEA. 
Diatom  species  crmposition  and  relative  abundances  were 
determined  for  ice  cores  obtained  from  Weddell  Sea  pack 
ice  during  the  October-November  1981  Weddell  Pol^nya 
expedition  (WEPOLEX)  Ice  thickness  and  salinity  indicate 
that  the  ice  was  less  than  one  year  old  The  predominant 
ice  type  (70%)  was  frazil,  which  has  the  capacity  to  mechanical¬ 
ly  incorporate  biological  material  through  nucleation  and 
scavenging  Diatoms  were  found  throughout  the  length 
of  the  cores  Species  showed  down-core  fluctuations  in 
abundance  that  appeared  to  be  correlated  with  changes  in 
icr  type  Pennate  forms  were  more  abundant  than  cenirics. 
the  average  ratio  being  16  1  Diatom  frustules  with  intact 
organic  material  were  more  abundant  (50  million  cells/litcr) 
Differences  in  species  abundances  are  attributed  initially  to 
incorporation  of  algal  cells  from  a  temporally  changing  water 
column  anJ  subsequently  to  diatom  reproduction  within  the 
ice  Scanning  electron  micrographs  illustrating  the  mor¬ 
phologic  characteristics  of  the  predominant  species  are  includ¬ 
ed 

CR  84-06 

AEROSOL  GROWTH  IN  A  COLD  ENVIRON- 
MENT. 

Yen.  Y-C.  Feb  1984.  2 Ip..  ADA- 1 39  907.  4  refs. 
38-4475 

AEROSOLS.  GROWTH.  HEAT  TRANSFER. 
MASS  TRANSFER.  VAPOR  DIFFUSION.  COLD 
WEATHER  TESTS.  ANALYSIS  (MATHEMAT¬ 
ICS).  DROPS  (LIQUIDS).  TEMPERATURE  EF¬ 
FECTS 

An  expression  relating  acrovtl  growth  to  cold  environmental 
condiii  .nvwavdcvelopcd  This  wai  accomplished  by  solving 
the  di.Tiision  equation  with  the  method  of  I  aplate  transforma¬ 
tion  The  series  solution  was  expressed  in  terms  of  the 
ratio  of  vapor  densitv  over  droplet  surface  to  droplet  density, 
ratio  environmental  vaptir  density  at  time  zero  to  vapor 
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deiuit)[  over  droplet  surfice,  and  ratio  of  product  of  uiffusion 
coefficient  and  time  to  square  of  initial  radius  of  condensation 
nucl^.  To  take  into  account  the  variation  of  the  vapor 
density  over  the  surface  of  an  acidic  condensatioii  nucleus 
due  to  the  continuous  dilution  of  the  droplet,  the  solution 
was  obtained  by  assuming  various  levels  of  constant  vapor 
concentration 


CR  84>07 

FORCE  DlSTRIBirnON  IN  A  FRAGMENTED 
ICE  COVER. 

Stewtrt,  D.M.,  ct  al,  Mar.  1984,  16p.,  ADA-142  100, 
10  refs. 

Daly,  S.F. 

38-4476 

ICE  FLOES,  SHEAR  STRESS,  FLOATING  ICE. 
LOADS  (FORCES),  ICE  BOOMS.  ICE  LOADS, 
RIVER  ICE,  ICE  COVER  THICKNESS,  SHORES, 
EXPERIMENTATION. 

Experiments  were  conducted  m  CRREL's  refngerated  flume 
faality  to  examme  the  two-dimensional  force  distribution 
of  a  floating,  fragmented  ice  cover  restrained  b'  a  boom 
in  a  simulated  nver  channel  To  determine  the  force 
distribution,  a  vertically  walled  channel,  instrumented  for 
measuring  normal  and  tangential  forces,  and  an  instrumented 
restraining  boom  were  installed  in  a  400-  by  1.3-m  flume 
Two  sizes  of  polyethylene  blocks  and  two  simitar  sizes  of 
freshwater  iM  blocks  were  tested  using  water  velocities  ran^ng 
from  10  to  30  cm/s  The  forces  measured  at  the  instrument¬ 
ed  boom  levelol  off  with  increasing  cover  length.  Ihe 
contribution  of  the  increutng  shear  forces  developed  along 
the  shorelines  to  this  leveling  off  in  the  data  was  clearly 
evident.  The  shear  coefficients  of  the  polyethylene  blocks 
average  0  43,  and  the  freshwater  lee  averag^  0  044.  The 
normal  force  measured  along  the  instrumented  shoreline  could 
not  be  related  simply  by  a  K  coefTictent  to  the  longitudinal 
force;  another  expression  was  required,  with  a  term  being 
a  function  of  die  cover  thickness  and  independent  of  the 
undercover  shear  stress  or  cover  length.  By  adding  this 
term,  good  agreement  was  then  found  between  the  measured 
and  predicted  values  of  the  boom  forces  and  the  shoreline 
normal  and  shear  forces 


CR  84-08 

MECHANICAL  PROPERTIES  (^F  MULTI-YEAR 
SEA  ICE.  TESTING  TECHNIQUES. 

Mellor,  M ,  et  al,  Apr.  1984,  39p.,  ADA.144  431,  17 
refi. 

Coa,  G.F.N.,  Bosworth,  H. 

39-382 

ICE  MECHANICS,  SEA  ICE,  STATIC  LOADS, 
COMPRESSIVE  PROPERTIES,  TENSILE  PROP¬ 
ERTIES,  EQUIPMENT,  ICE  SAMPLING,  TESTS. 
This  report  describes  the  equipment  and  procedures  that 
were  used  for  acquiring,  preparing  and  testing  umples  of 
multi-y  w  sea  ice  Techniques  and  procedures  arc  discussed 
for  testing  ice  samples  in  compression  and  tension  at  constant 
strain  rates  and  constant  loads,  as  well  as  m  a  conventional 
tnaxial  cell  A  detailed  account  is  given  of  the  application 
and  measurement  of  forces  and  displacements  on  the  ice 
test  specimens  under  these  different  loading  conditions 


CR  84*09 

MECHANICAL  PROPERTIES  OF  MULTI-YEAR 
SEA  ICE.  PHASE  1:  TF.ST  RESULTS. 

Cox,  G.F.N  ,  ct  al,  Apr.  1984,  105p.,  ADA-144  132, 
21  refs. 

Richter-Menge,  J.A.,  Weeks,  W.F ,  Mellor,  M.,  Bos¬ 
worth.  H. 

39-98 

ICE  MECHANICS.  SEA  ICE,  PRESSURE 
RIDGES,  ICE  STRENGTH.  COMPRESSIVE 
PROPERTIES.  TENSILE  PROPERTIES.  STATIC 
LOADS.  ICE  PHYSICS.  ICE  SAMPLING,  ICE 
FLOES.  STATISTICAL  ANALYSIS. 

This  report  presents  the  results  of  the  first  phase  of  a  test 
program  designed  to  obtain  a  co*'-  nrehensi^e  understanding 
of  the  mechanical  properties  of  multi.year  sea  icc  from  the 
Alaskan  Beaufort  Sea  In  Phase  I.  222  ennstant-stram- 
rate  uniaxial  compression  tests  were  performed  on  ice  samples 
from  ten  multi-year  pressure  ridges  to  examme  the  magnitude 
and  variation  of  ice  strength  within  and  between  pressure 
ridges  A  limiled  number  of  conslant-stram.ralc  compres¬ 
sion  and  tension  tests,  constant-load  compression  tests,  and 
conventional  tnaxial  tests  were  also  performed  on  ice  samples 
from  a  mulu-ycar  floe  to  provide  preliminary  data  for  develop¬ 
ing  ICC  yield  i ’iteria  and  constitutive  laws  for  mutli-year 
sea  ice.  Data  are  presented  on  the  strength,  failure  strain, 
and  modulus  of  multi-year  sea  ice  under  dilTcrent  loading 
conditions.  The  statistical  vinaiion  of  icc  strength  within 
and  between  pressure  ridges  is  examined,  as  well  as  the 
cfTects  of  .if  temperature.  pc»rosity,  structure  strain  rate 
and  confining  pressure  on  the  mechanical  properties  of  multi¬ 
year  sea  icc 


CR  84-10 

MODELING  TWO-DIMENSIONAL  FREEZING 
USING  TRANSnNITE  MAPPINGS  AND  A 
MOVING-MESH  HNITE  ELEMENT  TECH¬ 
NIQUE. 

Albert,  M.R.,  May  1984, 45p.,  ADA-144  131,  29  refs. 
39-383 

FREEZING.  PHASE  TR4\NSFORMATIONS. 
HEAT  TRANSFER,  BOUNDARV  VALUE  PROB¬ 
LEMS.  MATHEMATICAL  MODELS,  LATENT 
HEAT. 

Freezing  phase  change  problems  in  conduction  heat  transfer 
represent  a  set  of  rac  ing  boundary  problems  for  which 
much  interest  currently  "xats  In  the  work  presented 
here,  two-dimensional  freezing  U  modeled  by  incorporating 
the  use  of  tra^fimte  mappings  with  a  moving-mesh  finite 
element  technique.  The  use  of  tniufinite  mapping  in 
governing  interior  mesh  motion  is  shown  to  provide  very 
acceptable  results  and  u  demonstrated  to  be  the  most  efficient 
general  computational  technique  used  to  date.  The  model 
developed  is  capable  of  using  either  Cartesian  or  (r.z)  cylindneal 
coordinates.  Huth  frozen  and  unfrozen  phases  may  be 
modeled  when  conduction  governs  behavior  in  teth  In 
the  case  of  freezing  of  a  fluid  as  it  flows  through  a  pipe 
the  usefulness  of  alwsys  having  the  phase  boundary  coincident 
with  element  boundaries  »  demonstrated  Results  of  the 
model  are  shown  to  compare  well  with  analytical  and  expen- 
menial  results  A  von  Neumann  subility  analysis  is  per¬ 
formed  for  the  numerical  solution  and  tends  to  support 
the  observation  that  the  occurrence  of  a  high  Peclet  number 
in  the  movmg-ntesh  model  of  heat  conduction  may  produce 
distortions  of  the  numencal  solution 

CR  84-11 

SEA  ICE  DATA  BUOYS  IN  THE  WEDDELL  SEA. 
Ackley.  S.F..  et  al,  May  1984, 18p ,  ADA-144  953.  6 
refs. 

Holt,  ET. 

39-384 

SEA  ICE  DISTRIBUTION,  PACK  ICE,  DRIFT, 
WEATHER  observations.  DRIFT  STATIONS. 
ATMOSPHERIC  PRESSURE.  AIR  TEMPERA¬ 
TURE,  ANTARCTICA— WEDDELL  SEA. 

Data  obtained  from  two  sets  of  data  buoys  either  air-dropped 
or  deployed  by  ship  onto  the  Weddell  Sea  pack  ice  during 
the  period  from^  Dec  1978  to  Nov  1980  are  presented 
The  buoy  data  include  pMition,  pressure  and  temperature 
information  and  to  date  represent  the  most  complete  combined 
weather  and  pack  ice  drift  records  for  the  ice-covercd  southern 
oeesn  regions  The  buoys  tended  to  dnfl  north  imiislly 
and  then  to  turn  east  generally  between  latitudes  62  S 
and  64  S  Buoy  1433  turned  east  farther  south  at  approxi¬ 
mately  67  S  but  at  about  the  same  time  as  buoy  0527, 
implying  that  the  westerly  wind  belt  w«s  farther  south  than 
usual  in  1979.  The  range  of  air  pressures— from  about 
950  mb  to  about  1020  mb— is  typical  of  the  circumpolar 
low  pressure  trough  m  the  Southern  Hemisphere  All 
buoys  were  equipped  with  an  internal  or  compartment  tempera¬ 
ture  sensor  The  buoys  also  contained  an  external  air 
temperature  sensor  in  a  ventilated,  shielded  can  at  1-m 
height.  Although  differences  of  10  C  or  more  between 
recorded  air  and  compartment  temperatures  are  common, 
the  correlation  between  the  two  measured  lemperiiures  is 
generally  very  good  The  compartment  temperatures  arc 
higher  probably  because  the  buoy  is  radiaiionally  headed 
We  found  that  subtracting  3  C  from  the  average  daily  compart¬ 
ment  temperature  yielded  a  good  estimate  of  the  average 
air  temperature  for  any  given  day  This  technique  can 
be  used  to  construct  average  daily  air  temperature  records 
for  the  1979  buoys  which  only  contained  the  internal  or 
compartment  temperature  sensor 

CR  84-12 

laNG  RATE  ON  STATIONARY  STRUCTURES 
UNDER  MARINE  CONDITIONS. 

Itagaki.  K  ,  June  1984,  9p.,  ADA-145  797.  7  refs 
39-385 

ICING,  OFFSHORE  STRUCTURES.  ICE  FORMA- 
TION.  OFFSHORE  DRILLING,  SHIP  ICING.  SHA 
SPRAY.  WIND  VELOCITY.  ANALYSIS  (MATH¬ 
EMATICS). 

The  rate  of  ice  accumulation  on  stationary  structures  was 
calculated  using  published  data  The  results  were  compared 
with  icing  measured  on  board  ships  Although  the  general 
(rend  of  this  calculation  indicated  parallelism  with  ihc  onboard 
measurements,  the  measured  ice  accumulation  rate  on  ships 
needed  a  5  to  8  m/s  higher  windspeed  to  correspond  with 
the  calculated  rate  for  stationary  sirurtures 

CR  84-13 

NITROGEN  REMOVAL  IN  WASTEWATER 
PONDS. 

Reed,  S.C,  June  1984.  26p..  ADA-144  971.  26  refs 
39-386 

WASTE  TREATMENT.  ICE  COVER  EFFECT. 
WATER  TREATMENT.  SANITARY  ENGINEER¬ 
ING.  PONDS,  CHEMICAL  ANALYSIS.  MATH¬ 
EMATICAL  MODELS 

Nitrogen  removal  from  wastewater  can  be  required  in  a 
number  of  situations,  and  many  military  facilities  have  been 
of  Will  be  retrofitted  for  this  purpose  Treatment  lagoons 
and  holding  or  storage  ponds  arc  a  common  treatment  mcthixl 
or  a  common  component  to  many  systems  Qualitative 
observations  over  several  decades  document  nitrogen  Imvcs 


from  these  systems  due  to  a  variety  of  possible  biochemical 
interactions.  This  analysis  is  based  on  an  extensive  b^y 
of  quantitative  data  recently  published  by  the  US.  EPA. 
A  mathematical  model  was  developed  and  vah^ted  that 
indicated  that  nitrogen  removal  from  pond  systema  is  depend¬ 
ent  on  pH,  temperature,  and  detention  time.  The  spe^c 
biochemical  factors  could  not  be  isolated,  but  the  axUlysU 
suggests  that  volatiliution  of  ammonia  U  the  major  pathway 
for  nitrogen  loss.  The  model  can  be  used  as  a  deaign 
equation  for  new  fuciiiiies,  fur  retrofits,  and  for  land  treatment 
systems  with  stor^.se  pond.^  since  nitrogen  is  a  critical  design 
parameter  in  these  cases. 

CR  84-14 

EFFECTS  OF  LOW  TEMPERATURES  ON  THE 
GROWTH  AND  UNFROZEN  WATER  CONTENT 
OF  AN  AQUATIC  PLANT. 

Palazzo,  A.J.,  et  al,  June  1984, 8p.,  ADA-147  107, 24 
refs. 

Tice,  A.R.,  Oliphant,  XL,  Graham,  J.M. 

39-804 

PLANT  TISSUES,  TEMPERATURE  EFFE(^.>, 
UNFROZEN  WATER  CONTENT.  COLD  TOLER¬ 
ANCE.  LOW  TEMPERATURE  TESTS.  GLOWTH, 
DAMAGE.  NUCLEAR  MAGNETIC  RESO¬ 
NANCE,  AQUATIC  PLANTS. 

Two  laboratory  studies  were  performed  to  investigate  the 
effects  of  low  temperatures  on  the  aquatic  plant  Centophyttum 
dtmenum  L  Whole  plants  were  subjected  to  low-tempera¬ 
ture  treatments  of  +4, 0  and  *60  for  48  hours,  and  regrow^ 
was  compared  to  an  untreated  control.  llie  control  and 
+  4C-treated  plants  gained  weight,  while  visible  injury  and 
reductions  in  plant  biomass  were  noted  30  d^s  after  treatment 
st  the  two  lower  temperatures.  The  -6^  treatment  killed 
the  plants,  while  the  OC  treatment  injured  them  to  some 
degree  In  another  phaK  of  this  study,  nuclear  magnetic 
resonance  (NMR)  analysis  of  plant  bu^.  leaves  and  stems 
showed  that  lowering  temperatures  caused  the  plants'  unfrozen 
water  content  to  drop  rapidly  as  the  temperature  approach^ 
•5C.  then  slowly  as  temperatures  approached  -IJC.  From 
•{3C  to  -22C  there  was  little  change  in  unfrozen  water 
content  The  results  show  that  ice  in  this  plant  causes 
injury  that  affects  subsequent  regrowth;  temperatures  of  - 
6C  or  below  can  actually  kill  them  This  killing  temperature 
was  also  near  the  point  where  frozen  water  content  increase 
only  slightly  with  lower  temperatures  NMR  analysis  could 
be  one  way  of  determining  plant  tolerance  to  cold.  It 
appears  from  ihu  study  that  this  weedy  species  is  susceptible 
to  low-temperature  injury,  and  subjecting  thU  plant  to  cold 
may  be  a  promising  method  of  weed  control  in  northern 
lakes 

CR  84-15 

BASELINE  AaDITY  OP  ANHENT  PRSaPITA- 
TION  FROM  THE  SOUTH  POLE. 

Crtgin.  XH.,  ct  al.  June  1984,  7p ,  ADA-U5  007.  33 
refs. 

Ciovinetto,  M.B  ,  Cow,  A.J. 

39-387 

ICE  COMPOSITION.  ICE  CORES.  DRILL  CORE 
ANALYSIS.  PRECIPITATION  (METEOROLO¬ 
GY).  CHEMICAL  PROPERTIES.  FIRN,  PALEO 
CLIMATOLOGY.  ANTARCTICA— AMUNDS- 
EN-SCOTT  STATION. 

Measurements  of  meltwater  pH  from  annual  layers  of  South 
Pole  fim  and  ice  samples  ringing  in  age  from  40  to  2000 
years  B  P  show  that  precipitation  at  this  remote  site  has 
a  higher  natural  acidity  than  that  expected  from  atmMphenc 
equilibnum  with  C02  Hie  average  pH  of  deaerated  (C02- 
free)  samples  was  5  64,  while  air-cquilibrated  samples  averaged 
5  3/.  s  pH  that  i$  about  a  factor  of  two  more  acidic  than 
the  expected  background  pH  of  5  65.  The  obaerved  "exceaa” 
acidity  can  be  accounted  for  by  natural  S04  and  N03 
ton  levels  in  the  samples  probably  originating  from  non- 
anthropogenic  H2S04  and  HN03  Because  of  the  presence 
of  these  naturally  occurring  acids  in  South  Pole  precipitation, 
a  pH  of  5  4  is  considered  a  more  representative  baMline 
reference  pH  for  acid  precipitation  studies 

CR  84-16 

EFFECTS  OF  SOLUBLE  SALTS  ON  THE  UN- 
FROZEN  water  CONTENTS  OF  THE  LANZ- 
HOU.  P.R.C.,  SILT. 

Tice.  A  R  ,  Cl  al.  June  1984,  1 8p,  ADA- 1 52  825,  24 
refs. 

Zhu,  Y .  Oliphant.  J  L. 

39-2916 

UNFROZEN  water  CONTENT.  SALINE 
SOILS.  LOESS.  SOIL  WATER.  SOLUBILITY, 
TEMPERATURE  EFFECTS.  ELECTRICAL 
RESISTIVITY 

Phase  composition  curvet  are  presented  for  a  typical  aahne 
vlt  from  Lanzhou.  PRC.  and  compared  to  tome  s.lts  from 
AUtVa  The  unfrozen  water  content  of  the  Chinese  silt 
It  much  higher  than  that  of  the  Alaskan  tills  due  to  the 
large  tmouni  of  soluble  sails  present  in  the  silts  from  China, 
which  are  not  present  m  silt  from  interior  Alaska  When 
the  tall  It  removed,  the  unfrozen  water  content  is  then 
similar  for  both  the  Chinese  and  Alatkan  silt  Heu  we 
mlroAiicc  a  icciinique  for  correcting  the  unfrozen  water  content 
of  partnily  f,.  ‘cn  soilt  due  to  high  salt  concentrations 
Uc  tak'.i^ic  the  equivalent  molality  of  the  salts  in  the 
unfrozen  iicr  at  various  temperaiurct  from  a  measurement 
of  the  clcv‘  iial  r-crduciiviiy  of  ihc  extract  from  saturated 
paste 
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CR  84*17 

PULSE  TRANSMISSION  THROUGH  FROZEN 
SILT. 

Arconc,  S.A.,  July  1984,  9p.,  ADA-147  108,  19  refs 

39- 803 

FROZEN  GROUND  PHYSICS,  RADIO  WAVES, 
WAVE  PROPAGATION,  PERMAFROST  PHY¬ 
SICS,  RADAR,  TEMPERATURE  EFFECTS. 
VHF-band  radtowaive  short  pulses  were  transmitted  wuhin 
the  permafrost  tunnel  at  Fox,  Alaska,  over  distances  between 
2.2  and  10  5  m.  The  propagation  medium  was  a  frozen 
lilt  containing  both  disseminated  and  massive  ice  with  tempera¬ 
tures  varying  from  -70  near  the  transmitter  to  probably 
•2C  near  the  center  of  the  tunnel  overburden  The  short 
pulaea  underwent  practically  no  dispersion  m  the  coldest 
zones  but  did  disperse  and  refract  through  the  warmer  overbur¬ 
den,  as  suggested  by  calculations  o'*  the  effective  dielectric 
constant  Most  significantly  the  measured  frequency  con¬ 
tent  decreased  as  the  efTective  dielectnc  constant  increased 
The  results  indicate  that  deep,  cross-borehole  pulse  transmis¬ 
sions  over  dutances  greater  than  10  m  might  be  possible, 
especially  when  the  ground  is  no  warmer  than  -40  The 
Information  thus  gained  could  be  used  for  identifying  major 
subsurface  vanations,  including  ground  ice  features 

CR  84-18 

FRAZIL  ICE  FORMATION. 

Ettema,  R..  et  al.  July  1984,  44p.,  ADA- 147  425,  34 
refs. 

Karim,  M.P.,  Kennedy,  J.F. 

40- 3413 

FRAZIL  ICE,  ICE  FORMATION,  HEAT  TRANS¬ 
FER,  PARTICLE  SIZE  DISTRIBUTION  MATH¬ 
EMATICAL  MODELS,  TESTS.  Tl'PEcLENT 
FLOW,  WATER  TEMPERATURE,  COMPUTER 
PROGRAMS,  SUPERCOOLING. 

This  report  investigates  the  influences  of  turbj.ence  and 
water  temperature  on  frazil  ice  formation  The  rate  and 
the  quantity  of  frazil  ice  formed  in  a  specified  volume  of 
supercooled  water  increase  with  both  increasing  iurbulence 
intensity  and  decreasing  water  temperature  l^e  influence 
of  turbulence  intensity  on  the  rate  of  frazil  ice  formation, 
however,  is  more  pronounced  for  larger  initial  supcrt.ooling 
The  turbulence  charactensiics  of  a  flow  afTccl  the  rate  of 
fmzil  ice  formation  by  governing  the  temperature  to  whtvh 
the  flow  can  be  supercooled  by  influencing  hett  transfer 
from  the  frazil  ice  to  surrounding  water,  and  by  promoting 
collision  nucleation.  particle  and  floe  rupture  and  increasing 
the  number  of  nucleation  sites  Larger  frazil  ice  particles 
formed  in  water  supercooled  to  lower  temperatures.  The 
particles  usually  were  disks,  with  diameters  several  orders 
greater  than  thetr  thickness  Particle  size  generally  de¬ 
creased  with  increasing  turbulence  intensity  This  report 
develops  an  analytical  model,  m  which  the  rate  of  frazil 
tee  formation  is  related  to  temperature  rise  of  a  turbulent 
volume  of  water  from  the  release  of  latent  heat  of  fusion 
of  liquid  water  to  icc  Experiments  conducted  in  a  turbu¬ 
lence  jar  with  a  heated,  vertically  oscillating  gnd  served 
both  to  guide  and  to  calibrate  the  analytical  mt^ei  as  well 
u  to  afford  insights  into  frazil  ice  formation  The  formation 
of  frazil  ice  was  studied  for  temperatures  of  supercooled 
water  ranging  from  -0  9  to  >0.05  C 

CR  84-19 

FORECASTING  WATER  TEMPERATURE  DE¬ 
CLINE  AND  FREEZE-UP  IN  RIVERS. 

Shen,  H.T,  ct  al,  July  1984.  17p,  ADA-147  068,  14 
refs. 

Foltyn,  E.P ,  Daly,  S.F 
39-802 

ICE  FORMATION,  RIVER  ICE.  WATER  TEM¬ 
PERATURE,  FREEZEUP,  LONG  RANGE  FORE¬ 
CASTING,  COMPUTER  PROGRAMS 
In  this  study  a  method  for  making  long-range  forecasts 
of  freeze-up  dates  in  rivers  is  developed  The  method 
requires  the  initial  water  temperature  at  an  upstream  .station, 
ihe  long-range  cir  temperature  forecast,  the  predicted  mean 
flow  velocity  m  the  river  reach,  and  water  temperature  response 
parameters  The  water  temperature  response  parameters 
can  be  ather  estimated  from  the  surface  heat  exchange 
coefficient  and  the  average  flow  depth  or  determined  empirical¬ 
ly  from  recorded  air  and  water  temperature  data  The 
method  IS  applied  to  the  St  Lawrence  River  between  Kingston. 
Ontario,  and  Masicna  New  York,  and  is  shown  to  be  capable 
of  accurately  forecasting  freere-up 

CR  84-20 

CHANGE  IN  ORIENTATION  OF  ARTILLERY- 
DELIVERED  ANTI-TANK  MINES  IN  SNOW. 
Bigl,  S.R..  Aug  1984.  20p..  ADA-090  946.  5  refs. 
39*2917 

MILITARY  OPERATION.  TANKS  (COMBAT 
VEHICLES).  SNOW  COVER  EFFECT.  ORIENTA¬ 
TION,  TEMPERATURE  EFFECTS.  TESTS. 

The  Remote  Anti  Armor  Mine  Syviem  (RAAMS)  employs 
scatterabic  mines  that  arc  delivered  by  ejettinn  from  a  projectile 
during  flight  A  problem  with  delivery  of  RA.-VMS  mines 
in  snow  arises  because  a  percentage  f>f  them  arc  equipped 
with  an  anii-distufhancc  mcvhamvm  The  natural  disturb 
snee  or  tilting  of  the  mines  while  melting  into  the  snow 
on  a  warm  nr  sunny  day  may  cause  them  to  detonate 
Five  tests  lasting  ^  hours  to  ^  days  were  conducted  at 
CRREI.  to  study  change  in  orientation  of  RAAMS  mine' 
after  landing  in  snow  Vlmes  were  set  m  (he  snow  at 


vanous  repose  angles  and  thetr  orcntations  were  recorded 
periodically  The  tests  indicated  that  a  critical  angle  of 
approximately  65  deg  from  hotizo  al  divides  the  settlement 
patterns  of  the  mines.  Those  v'.«h  initial  repose  angles 
below  6S  deg  will  tei  d  towards  7  while  more  steeply 
dipping  mines  will  most  oflen  come  to  rest  in  a  vertical 
position  Angular  change  rates  during  midday  hours  (0900- 
1500)  ranged  from  0  deg  to  10  dc':  fcr  hour  On  sunny 
days  with  near-freezing  temperatj'-"!,  most  mines  had  a 
total  o.te-day  change  of  10  deg  to  /'  deg  From  these 
tests,  It  appears  that  many  of  the  mines  would  have  detonated 
if  they  had  been  equipped  with  an  anti-dtsturbance  mechanism 

CR  84-21 

IMPACT  OF  DREDGING  ON  V  ATER  QUALITY 
AT  KEWAUNEE  HARBOR,  WISCONSIN. 
Iskandar,  I.K.,  et  al,  Aug.  1984,  Ibp .  ADA-U8  321, 
16  refs 

Cragtn,  J.H.,  Parker,  L.V.,  Jenkins.  T.F 
40-3546 

DREDGING,  SEDIMENTS,  WASTi-  DISPOSAL, 
WATER  POLLUTION,  LACUSTRINE  DEPOSITS, 
WATER  CHEMISTRY,  PORTS,  UNITED  STATES 
—WISCONSIN— KEWAUNEE. 

Six  sediments  and  four  water  samples  were  coliectrd  from 
Kewaunee.  Wisconsin,  to  1981.  poor  to  dredging  of  this 
Lake  Michigan  harbor  A  mc^ifled  elutrate  test  was  used 
to  estimate  potential  impact  on  water  quality  upon  harbor 
dredging  and  disposal  of  the  sediments  in  a  confined  facility. 
The  mr^ification  of  the  test  included  a  comparison  between 
containment  release  under  aerated  vs  unaerated  conditions 
and  filtered  vs  unfittered  elutrates  Statistical  analysts 
showed  that  the  differences  in  the  chemical  characteristics 
between  the  Altered  and  unAltcred  samples  were  Significant 
for  soluble  reactive  P  and  all  the  tested  metals  except  Cu 
SigniAcant  but  low  amounts  of  heavy  meuls  (Cd,  Pb.  Zn, 
Ni,  Fe.  Mn)  and  soluble  rea-tive  P  will  be  released  to 
the  water  if  the  effluent  is  not  Altered  Under  aerated 
conditions.  COD  in  both  the  Altered  and  unAhered  samples 
was  higher  than  under  unaeratc^  conditions  In  contrast, 
(out  organic  carbon  was  much  higher  under  the  unaerated 
condilionthan  under  aerated  conditions  The  study  conclud¬ 
ed  that  sediment  and  conuminant  releases  from  the  conAned 
disposal  facility  (CDF)  to  the  hari>or  water  were  less  than 
those  from  the  Kewaunee  River  input  Also,  retention 
of  effluent  in  the  CDF  for  about  four  days  decreased  the 
suspended  solids  in  the  effluent  to  about  40  to  50  mg/L, 
which  IS  similar  to  the  concentration  in  the  lake  water. 
1he  use  of  sand  Altera  should  not  be  for  routine  operation 
but  rather  for  emergency  cases  whtn  there  is  not  enough 
lime  for  effluent  retention  to  this  COF 

CR  84-22 

REGIONAL  AND  SEASONAL  VARIATIONS  IN 
SNOW-COVER  DENSITY  IN  THE  U.S.S.R. 
Bilctlo,  M.A.,  Aug.  1984,  70p,  ADA-148  429,  Refs. 
p.55-58 

39- 1140 

SNOW  COVER  DISTRIBUTION,  SNOW  DENSI¬ 
TY.  SNOW  SURVEYS,  SNOW  DEPTH,  TOPO¬ 
GRAPHIC  EFFECTS,  GEOGRAPHY,  SEASONAL 
VARIATIONS,  WIND  VELOCITY,  FOREST 
CANOPY,  MAPPING.  USSR. 

Regional  and  seasonal  vanations  m  snow-cover  density  (SCD) 
in  the  USS.R  were  determined  through  the  analysis  of 
dau  obtained  from  all  available  Soviet  literature  A  relation¬ 
ship  found  between  observed  winter  wind  speeds  and  SCD 
values  recorded  from  November  through  March  made  ii 
possible  to  develop  a  snow-density  map  of  Ihe  1..'  S  S  R 
Thi'  map  was  divided  into  five  general  categories  of  SCD, 
ranging  from  values  less  than  or  equal  to  0  21  g.'cu  cm 
at  interior  stations  with  very  light  winds  to  values  greater 
than  or  equal  to  0  31  g/cu  cm  at  arctic  locations  with 
strong  winds  Since  this  literature  survey  indicated  that 
the  reported  Soviet  SCD  values  were  incorrect  due  to  instru¬ 
mental  errors,  adjustments  to  the  data  in  this  study  were 
required  Month-to-month  investigation  of  the  .SCD  data 
revealed  a  gradual  increase  m  density  from  November  to 
March  and  that  the  SCD  values  under  forest  canopies  averaged 
from  4  to  14%  lower  than  those  recorded  tr.  open  areas 
Also  included  tn  this  report  arc  I)  a  compilation  of  pertinent 
passages  in  (he  Soviet  literature  on  SCD.  2)  a  map  showing 
the  location  of  SCD  measurements,  and  3)  an  average  winter 
wind  speed  chart  for  the  I'SSR 

CR  84-23 

EFFECT  OF  SNOW  ON  VEHICLE-GENERATED 
SEISMIC  SIGNATURES. 

Albert.  D  G .  Aug  1984. 24P .  ADB-090  976. 10  refs. 

40- 3544 

MILITARY  OPERATION.  SNOW  COVER  EF¬ 
FECT.  SELSMOLOGY,  DETECTION.  VEHICLES. 
ATTENUATION.  ACOUSTICS.  SEASONAL 
VARIAHONS. 

Vehicle-generated  scMrnogramv  recorded  under  summer  and 
winter  condition*  at  rorl  Devens  Masvachu«c(tv.  are  analyzed 
and  compared  Fhc  data  were  recorded  using  thrcc-compo- 
iicnt  geophones  liKated  just  beneath  the  ground  vurfacc  and 
microphones  mounied  on  tripods  o  }  m  tali  inter  data 
were  recorded  when  a  0  7-ni  thick  snow  c«v-f  wav  present 
The  filtcfini  effect  «»f  this  snow  lover  on  the  seismic  data 
was  striking  The  appearance  and  frequency  content  of 
the  recorded  ground  motion  changed  (Irarratically  from  sum- 
ner  to  winter  because  snow  attenuates  the  acousik-to  seismu 
coupled  energy  These  changes  were  verified  bv  magniiude- 
squared  coherence  anaivsis  and  bv  a  simple  N^iener  prHuiion 


model.  Automatic  vehicle  ctassiflcation  algorithms  will 
have  to  account  for  these  effects  if  the  algorithms  are  to 
operate  successfully  in  the  presence  of  snow 

CR  84-24 

CRYSTALLINE  STRUCTURE  UREA  ICE 
SHEETS  USED  IN  MODELING  EXPERIMENTS 
IN  THE  CRREL  TEST  BASIN. 

Gow,  A.J.,  Sep.  1984,  48p.,  ADA-Ud  434,  29  refs. 

39- 1141 

ICE  CRYSTAL  STRUCTURE,  UREA.  SEA  ICE. 
ICE  MECHANICS,  GRAIN  SIZE,  ICE  MODELS, 
ICE  SHEETS,  TESTS. 

This  report  desenbes  the  growth  characteristics  and  crystalline 
textures  of  urea  ice  sheets  which  are  now  used  extensively 
in  the  CRREL  test  basin  for  modeling  sea  tee.  The 
aims  of  the  report  are  tu  describe  the  different  kinds  of 
crystalline  texture  encountered  in  urea  tee  sheets  and  to 
show  that  even  small  vanations  in  texture  can  drastically 
influence  the  mechanical  behavior  of  urea  ice  sheets  Stand¬ 
ard  petrographic  technique*  for  studying  microstructuie  m 
thin  sections  were  used  on  24  urea  ice  sheets  These 
investigations  entailed  observations  of  the  crystalline  texture 
of  the  ice  (including  details  of  the  subgrain  structure),  gram 
size  measurements,  and  studies  of  the  nature  and  extent 
of  urea  entrapment  and  drainage  patterns  in  the  ice.  In¬ 
creased  knowledge  of  the  factors  controlling  the  crystalline 
characteristics  of  urea  ice  sheets  has  progressed  to  the  point 
where  test  basin  researchers  at  CRREL  are  now  able  to 
fabneate  tee  sheets  with  prescribed  structures  leading  to 
predictable  mechanical  properties 

CR  84-25 

REVIEW  OF  ANTITANK  OBSTACLES  FOR 
WINTER  USE. 

Richmond,  P.W.,  Sep  1984,  12p..  ADB-100  767L.  24 
refs. 

40- 3306 

TANKS  (COMBAT  VEHICLES).  DETONATION 
WAVES,  MILITARY  OPERATION,  SNOW 
COVER  EFFECT,  ICE  COVER  EFFECT,  BORE¬ 
HOLES,  MODELS.  DRILLING,  AUGERS. 

This  report  is  a  review  of  information,  equipment  and  proce¬ 
dures  related  to  the  use  of  antitank  obstacles  m  winter. 
Demolition  and  construction  of  expedient  and  existing  obsta¬ 
cles  are  discussed  Obstacle  performance  models  are  identi¬ 
fied  and  their  methodology  is  discussed  Five  tasks  are 
identified  as  areas  requiring  further  research.  I )  investigation 
of  the  use  of  light-weight  augers  for  dnlling  bore  holes 
in  frozen  soil  2)  investigation  of  the  effectiveness  of  Soviet- 
style  snow  obstacles.  3)  development  of  a  model  of  vehicle 
performance  on  snow-covcred  slopes.  4)  development  of  a 
design  procedure  and  performance  model  for  step-type  obsta¬ 
cles  when  snow  covered,  and  5)  development  of  construction 
procedures  for  creating  tee  slopes 

CR  84-26 

SHORE  ICE  RIDE-UP  AND  PILE-UP  FEA¬ 
TURES.  PART  2:  ALASKA’S  BEAUFORT  SEA 
COAST— 1983  AND  1984. 

K?v8cs,  A.,Sep.  1984, 28p,  +  map.  ADA-148428, 16 
refs. 

39-1142 

ICE  OVERRIDE,  ICE  PILEUP,  SEA  ICE  DISTRI¬ 
BUTION.  ICE  MECHANICS.  FAST  ICE.  BE¬ 
ACHES,  SHORES.  BEAUFORT  SEA,  ARCTIC 
OCEAN. 

Observations  of  shore  ice  pilc-up  and  ndc-up  along  the 
Alaska  Beaufort  Sea  coast  in  1983  and  1984  are  presented. 
New  information  on  historical  accounts  of  onshore  ice  move¬ 
ment.  uncovered  since  publicnlion  of  Part  I  *r  this  senes. 
IS  reported  An  account  is  given  of  ice  overtopping  a 
concrete  caisson  exploration  island  tn  the  Canadian  Beaufort 
Sea 

CR  84-27 

RADAR  INVESTIGATIONS  ABOVE  THE 
TRANS-ALASKA  PIPELINE  NEAR  FAIR¬ 
BANKS. 

Arconc.  S  A  .  ct  al,  Oct  1984.  15p .  ADA- 1 50  303, 15 
refs. 

Delaney,  A  J. 

39-2098 

RADAR  ECHOES.  UNDERGROUND  PIPE¬ 
LINES.  REMOTE  SENSING.  FREEZE  THAW  CY¬ 
CLES.  WATER  TABLE,  WATER  CONTENT.  RE¬ 
FRACTION.  UNITED  STATES-ALASKA-^ 
FAIRBANKS. 

Radar  and  wide-angle  reflectinn  and  refraclum  (NkARRl  pro¬ 
file*  were  obtained  aero**  three  buried  *cciion*  of  ihe  irans- 
Ala*ka  pipeline  near  fairhank*  m  la'e  April  Hx.t  A 
broad-band.  pul*cd  radar  operating  in  the  \  flF  (very  high 
frequenev)  r.inge  wa*  u*cd  The  surflciat  gcoio^y  at  the 
three  *ire*  conviiied  of  gravel  (dredge  tailing*)  *ill  and 
alluvium.  re*pccnvel).  and  the  *iIca  wc  c  margmaily  frozen 
nr  completely  thawed  At  the  grovrl  vte  the  p<pc  (approxi¬ 
mately  2  m  flcep)  and  an  underlying  water  table  were  ea*iiy 
vi*iblc  There  was  n<)  radar  *i|naturc  of  the  pipe  at 
the  *tlt  site  the  WARR  profile*  verified  the  high  ahvorpiion 
of  the  material  The  re*pnn*e  wa*  marginal  at  the  alluMum 
*iic  High  ab*r<rp(ton  due  to  ihawmg  or  marginal  freezing 
condition*  xNmt  the  pipe  make*  radar  a  generally  p<Mir 
choiwe  fin  mapping  freeze-thaw  Soundarie*  hut  a  giMxl  vhoKC 
for  evtimat'ng  material  and  moi*ttirh  content 
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CR  84-28 

POLYETHYLENE  GLYCOL  AS  AN  ICE  CON¬ 
TROL  COATING. 

Itagtki,  K..  Dec.  1984,  lip.,  ADA- 150  466,  13  refs 
40-3577 

PROTECTIVE  COATINGS,  ICE  CONTROL,  ICE 
PREVENTION,  RESINS,  MELTING  POINTS, 
SNOW  ACCUMULATION,  ICE  ACCRETION, 
COUNTERMEASURES,  TESTS. 

The  properties  of  polyethylene  glycol  (PEG)  as  a  sacrincisl 
ice  control  coaling  are  discussed  PEC  »  clTcctive  longer 
than  many  single  component  coalings,  and  ii  has  low  toxicity 
and  a  high  flash  point  The  results  of  preliminary  experi. 
ments  on  PEC's  ability  to  control  snow  accumulation  on 
a  panel  and  ice  accumulation  on  a  cryogenic  unk  are  also 
discussed. 

CR  84-29 

REVERSE  PHASE  HPLC  METHOD  FOR  ANAL¬ 
YSIS  OF  TNT,  RDX,  HMX  AND  2,4-DNT  IN  MU¬ 
NITIONS  WASTEWATER. 

Jenkins,  T.F.,  et  el,  Dec.  1984,  95p.,  ADA-155  983, 
Refs,  p.36-38. 

Bauer,  C.F.,  Leggett,  D.C ,  Grant,  C.L 
40-3578 

WATER  POLLUTION,  WASTE  DISPOSAL,  EX¬ 
PLOSIVES,  CHEMICAL  ANALYSIS,  DETEC¬ 
TION,  TESTS,  MILITARY  FACILITIES,  STATIS- 
•nCAL  ANALYSIS. 

An  analytical  method  was  developed  to  determine  the  concen¬ 
trations  of  HMX,  RDX,  TNT  and  2.4-DNT  in  munitions 
wastewater  The  method  involves  dilution  of  an  aqueous 
Mm,il,'  with  tn  rxi'ial  volume  of  methanol-acetonitrile  solvent 
mixture,  nitration  ■-  ough  a  04  micron  polycarbonate  mem¬ 
brane  and  anal>vis  ot  a  100  microL  sut^mplc  by  Reverse- 
phase.  high-performance  liquid  chr<  -vtography  using  an  LC- 
8  column  'ttention  times  of  these  four  analytes,  their 
degradation  products,  and  impunties  cxpccteu  m  wastewater 
malnces  were  determined  for  two  eluent  coinpositioi.-  An 
eluent  of  50%  water,  38%  methanol  anil  12%  acctonitnle 
successfully  separated  HMX.  RDX  and  TNT  from  each 
other  and  the  potential  interferents  The  method  provided 
linear  calioration  curves  over  a  wide  range  of  concentrations 
CR  84-30 

IMPACT  OF  SLOW-RATE  LAND  TREATMENT 
ON  GROUNDWATER  QUALITY:  TOXIC  OR¬ 
GANICS. 

Pirker,  L.V.,  et  al,  Dec  1984,  36p.,  ADA.153  253, 
Refs,  p  19-21. 

Jenkins,  T.F.,  Foley,  B.T 
40-3361 

GROUND  WATER.  WASTE  TREATMENT, 
WATER  TREATMENT,  LAND  RECLAMATION, 
SEEPAGE,  ORGANIC  NUCLEI,  ENVIRONMEN¬ 
TAL  IMPACT. 

The  removal  efficiency  for  16  organic  substances  ii.  wastewater 
was  studied  on  an  outdoor,  prototype  stow-infiltratton  iaystem 
The  initisl  concentrslion  of  each  of  these  substances  in 
the  wastewater  was  approximately  SO  microfram/L  Re¬ 
moval  was  via  volatilization  during  spray  application  and 
subsequent  adsorption  in  the  soil  The  percent  remo>a1 
during  spraying  could  be  estimated  from  the  liquid-phase 
transfer  coefTicienta  losses  were  up  to  70^  for  the  rTHHt 
volatile  components  The  total  percent  removal  for  the 
system,  based  on  the  concentration  tn  the  percolate,  was 
more  than  98%  for  all  substances  Only  chloroform,  which 
has  a  low  octanol-water  coefTicieni  and  according  to  the 
literature  is  not  degradable  aerobically,  w.15  conlinuou-vly 
detected  in  the  percolate  The  major  final  removal  mech¬ 
anisms  arc  believed  to  be  volatiliration  and  biodegradation- 
biotransformation.  Breakthrough  of  severa>  other  organics 
in  early  spnng  as  a  result  of  application  during  the  colder 
months  was  also  observed  *1110  two  substances  that  were 
most  persistent  in  the  soil  were  PCBs  and  d.cthvlphthalate 
PCR<  Were  apparently  slowly  lost  from  (he  system,  probably 
by  volatilization  Ihc  behavior  of  diethylphthalate  was 
difTerent  in  the  two  soils  tested  but  was  more  recalcitrant 
than  expected 
CR  84-31 

DRTECnON  OF  BURIED  UTILITIE.S.  RE¬ 
VIEW  OF  AVAIL.\BLE  METHODS  AND  A  COM¬ 
PARATIVE  FIEII)  STUDY. 

Bigl,  S.R..  el  a!.  Dec  1984.  36p .  ADB-090  068L.  21 
refs 

Henry.  K.S .  Arcnnc.  S  A 
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UNDERGROUND  FACILITIES.  LTILITIES.  DE¬ 
TECTION.  FROST  PENETRATION.  MAGNETIC- 
SURVEYS.  GEOPHYSICAL  SURVEYS.  EARTH- 
WORK. 

Locating  bviricd  utilities  is  often  necessary  for  repair,  servicing 
nr  prevention  of  damage  when  earthwork  k  Ii'  be  conducted 
tn  a  particular  area  Of  the  many  methiKts  available  fo* 
detection  01  buried  uliltiic*  ih.*se  in  most  wide-spread  use 
are  magnetic  induction,  magnctomciry.  and  radiofrcquenLV 
(racking  ( omparativc  field  ics(%  of  I  i  l<H.ators  using 
these  three  operating  methtfds  were  condii«.(cd  in  Hanover 
New  Hampshire  and  eight  «*f  these  were  further  tcstc«l 
at  the  (  S  Military  Academv.  West  Pomt.  Sew  >«»rk.  ind 
the  Stewart  Army  Siihptist  Newburgh,  New  ^ork  At 
West  ro*nt  and  Newburgh,  ihc  nine  sites  iniluds.l  a  varietv 
of  utility  types  including  iron  and  steel  pipe  tiMe.  v(ttc<Mis 


tile  and  plastic,  as  well  as  different  terral'i  and  groundcover 
characteristics  Tests  with  the  radiofrcquency  tracking  loca¬ 
tors  were  insufficient  to  evaluate  their  ability  to  locate  nonmet- 
alHc  pipe  or  to  judge  if  one  locator  was  superior  to  the 
other.  Although  not  statUticaily  different,  slightly  more 
accurate  average  readings  were  obtained  with  the  magnetic' 
induction  and  magnetometer  instruments  over  cable  than 
over  pipe  Shallow  utilities  (<3.5  ft)  were  located  slightly 
more  accurately  than  deeper  ones.  In  general,  the  tow- 
to  mid-priced  magnetic  induction  locators  appeared  to  be 
(he  most  cost  effective.  Problems  with  accuracy  in  utility 
location  occurred  mainly  at  sites  with  steep  topography  or 
where  utilities  were  m  very  close  proximity  Successful 
operation  of  (he  instruments  required  only  a  small  amount 
of  training 

CR  84-32 

SHORELINE  EROSION  PROCESSES:  ORWELL 
LAKE,  MINNESOTA. 

Retd,  J.R,  Dec.  1984.  lOlp..  ADA-152  952,  Refs. 
P.S4-56. 

40-3545 

SHORE  EROSION.  SLOPE  PROCESSES.  LAKE 
WATER,  BANKS  (WATERWAYS).  GROUND 
THAWING,  SEDIMENT  TRANSPORT.  WATER 
WAVES.  RESERVOIRS.  SHORELINE  MODIFI- 
CATION.  RAIN,  SEASONAL  VARIATIONS, 
METEOROLOGICAL  FACTORS. 

Orwell  Lake,  in  west-central  Minnesota,  is  a  flood-control, 
water-management  reservoir  first  impounded  m  1953 
Su^quent  erosion  of  the  shoreline  and  a  lack  of  knowledge 
of  slope  erosion  processes  m  this  region  prompted  this  study 
to  identify  and  quantify  the  procttses  there  The  processes 
we:e  measured  at  selected  sites  between  June  1980  and 
June  1983  Erosion  of  the  banks  is  primarily  caused 
by  titree  processes  ram,  frost  thaw,  and  waves.  The 
first  two  processes  tend  to  move  sediment  to  the  base  of 
the  steep  slopes,  forming  a  relatively  gentle  surface  of  accumula¬ 
tion  Wave  action  then  ten^  to  move  this  sediment 
into  the  lake  Analysis  of  the  data  collected  over  three 
years  has  confirmed  tLai  wave  action  is  the  dominant  erosion 
process,  providing  almost  T"  t  of  the  erosion  during  the 
1981-82  study  year  During  the  1981  high  pool  level. 
2,089  Mg  of  sediment,  mo-'iy  colluvium,  wu  removed  from 
the  lower  slopes  by  jvave  action  ^nking  the  1  62  km  of 
eroding  shoreline  More  than  -..iOO  Mg  was  eroded  by 
waves  accompanying  the  higher  pool  levels  of  1982 
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ICE  FORCES  ON  RIGID,  VERTICAL,  CYLIN- 
DRICAL  STRUCTURES. 

Sodht.  D.S ,  et  al,  Dec.  1984,  36p..  ADA-151  393.  32 
refs. 

Morris,  C.E. 
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ICE  PRESSURE,  ICE  LOADS,  OFFSHORE 
STRUCTURES,  COLD  WEATHER  CONSTRUC¬ 
TION.  PILES,  ICE  BREAKING,  ICE  SOLID  IN- 
TERFACE.  ICE  COVER  THICKNESS.  FLEXU¬ 
RAL  STRENGTH,  COMPRESSIVE  PROPERTIES, 
VELOCITY.  EXPEP.IMENTATION. 

Asmall.xcilc  experimental  stud)  was  conducted  tocharai.vnre 
the  magnitude  and  nature  nf  ice  forces  during  continuous 
crushing  of  tee  against  a  ngid.  vertical,  cylindrical  structure 
The  diameter  of  the  structure  was  varied  from  50  to  500 
mm.  the  relative  velocity  from  10  to  210  mm/s.  and  the 
ice  thickness  from  50  to  80  mm.  Tbe  ice  tended  to 
fail  rcpctitivcK.  with  the  frequency  of  failure  termed  the 
characteristic  frequency  The  characteiistK  frequency  var¬ 
ied  hncraly  with  velocity  and  to  a  smalt  extent  with  siruciurc 
diameter  The  sire  4*f  the  damage  zone  was  10  to  50% 
of  the  ICC  thickncvs.  with  an  average  value  of  30%.  The 
maximum  and  mean  normalized  ice  forces  were  strongly 
dependent  on  the  aspect  ratio  (structure  diamctcr/ice  ihick- 
nes.s)  The  forces  increased  significantly  with  dccrca.vmg 
aspect  ratio  but  were  constant  for  targe  aspect  ratios  The 
maximum  normalized  forces  appeared  to  be  independent 
of  strain  role 
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PROTOTYPE  DRILL  FOR  CORE  SAMPLING 
FINE-GRAINED  PERENNIALLY  FROZEN 
GROUND. 

BrockcU.  B  fc..  cl  al.  Jan  1985.  29p.  ADA- 1 52  388. 
1 1  rcf5. 

Lawson.  D  H 
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DRILLS.  AUGERS.  PERMAFROST  THERMAL 
PROPERTIES.  FROZEN  GROUND  TEMPERA- 
H  RE.  CORING.  SAMPLING.  GROUND  ICE, 
GRAIN  SIZE.  TEMPERATl  RE  EFFECTS.  COST 
ANALYSIS 

An  incspcnsitc  drill  ha*  been  m4»tlirir4l  (o  pr4»%ide  rcvear(.hcrv 
with  the  abitiiy  to  auger  an  open  hole  au  htavquire  vontinuouA 
undisturbed  ’’ft-mm-diamvore  samples  of  a  variety  of  perennial¬ 
ly  frozen  materials  that  arc  vmtaMe  fiu  vhcmual  and  petro- 
graphu  anaiyviv  It  wav  deveh'ped  by  firtd  icvtmg  in 
suppitrt  of  rcvearih  fr«wn  t4»  I9xt  (>per.siion  of 

the  drill  «  haved  mainly  **r  using  a  minimum  of  p*>wer 
to  4.UI  through  frozen  groum!  with  tiingvten  larbidc  nitterv 
tin  a  f  RRl  I  lofmg  auger  The  lee  content,  lemperatu'c 
ard  gram  vt/c  t»f  (he  frozen  vcsiimcntv  are  impt^riant  vanablrv 
dctcnnining  (he  sampling  «(epth  rerenni-iqv  frt'zrn  vcdi- 
mertv  wnh  temperaltirev  .n  the  range  of  <  ti*  ' 


C  have  been  continuously  cored  with  this  drill,  Drilling 
and  sampling  are  most  cfTiciently  conducted  when  ambient 
air  temperatures  are  below  freezing  and  the  active  layer 
IS  frozen.  The  self-contained  lightweight  drill  is  readily 
ifansportabie  off-road  by  helicopter  or  tracked  vehicle,  or 
by  towing  over  roads  It  is  locally  self-mobile  by  use 
of  a  winch  Total  cost  of  the  dnlt  and  modifications 
IS  estimated  at  approximately  S  10,000 
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EFFECT  OF  NONUNIFORM  SIZE  ON  INTER¬ 
NAL  STRESSES  IN  A  RAPID,  SIMPLE  SHEAR 
FLOW  OF  GRANULAR  MATERIALS.  PART  1. 
TWO  GRAIN  SIZES. 

Shen.  H  H..  Feb.  1985.  18p.,  ADA-154  045.  18  refs. 
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SHEAR  FLO\^,  PARTICLE  SIZE  DISTRIBUTION. 
microstructure,  MATERIALS.  STRESSES. 
STRAINS.  AVALANCHE  MECHANICS.  MATH¬ 
EMATICAL  MODELS 

Existing  theories  that  predict  the  stress-strain  rate  relationship 
in  a  rapidly  sheared  grsr-ular  (low  can  only  treat  matenals 
that  are  made  of  single--i£e  particles  However,  granular 
flows  usually  involve  materials  of  mixed  sizes  It  has 
been  observed  in  many  laboratory  studies  that  size  distribution 
has  a  significant  effect  on  (he  flow  of  a  granular  matenal. 
Despite  Its  importance,  no  quantitauve  theory  has  been  devised 
that  can  explain  the  effect  of  size  distribution  An  analytical 
model  IS  developed  here  to  quantify  the  vtresses  in  a  mixture 
of  spheres  with  (wo  different  sizes  a.’id  identical  tnaterial 
properties  Binary  collisions  heiwee.!  adjacent  particles 
arc  considered  as  the  dominating  str-ss-generating  mechanism 
Comparisons  between  the  theoretical  results  and  the  rxisling 
laboratory  data  show  good  agreement 
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EFFECT  OF  NONUNIFORM  SIZE  0^  INTER¬ 
NAL  STRESSES  IN  A  R.AP1D.  SIMPL).  SHEAF 
FLOW  OF  GRANULAR  MATERIALS.  PART  2. 
MULTIPLE  GRAIN  SIZES. 

Shen.  H.H..  Feb.  1985.  20p..  ADA-154  046.  19  refs. 
40-439 

SHEAR  FLOW.  PARTICLE  SIZE  DISTRIBUTION. 
MICROSTRUCTURE,  STRESSES.  MATERIALS. 
SHEAR  STRESS. 

In  the  past  alt  theoretical  analyses  for  rapidly  sheared  granular 
flows  assumed  that  the  granular  solids  are  either  disks  or 
spheres  and  are  uniform  in  size  However,  natural  materials 
that  create  these  granular  flows  arc  in  general  irregular  in 
shape  and  have  various  spectra  of  sizes  The  stress  and 
rate  of  energy  dissipation  levels  in  granular  flows  are  significant¬ 
ly  influenced  by  the  size  distribution  In  part  I  of  this 
report  senes  (see  40-38.  CR  85-2)  the  formulation  of  the 
constitutive  equations  considering  a  two-size  granular  mixture 
IS  presented,  where  the  ratio  of  the  two  sizes  is  nearly 
one  Here,  in  part  2.  the  constitutive  equations  for  a 
two-size  mixture  are  extended  to  include  a  general  size 
ratio  In  addition,  a  complete  spectrum  of  size  distribution 
IS  incorporated,  which  allows  the  quantificatiivn  of  the  size 
distribution  effect  in  the  most  general  way  In  analyzing 
the  stresses,  intergranular  collision  »  assumed  to  be  the 
major  dynamic  activity  at  the  microscopic  level  Because 
of  the  present  Itmiied  knowledge  of  treating  shape  cflects. 
the  analysis  is  confined  to  the  flow  of  either  disks  or  iphcrcs 
The  result  of  this  work  provides  necessary  information  for 
a  more  realistic  analysis  of  natural  and  industrial  granular 
flows 
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PROPULSION  TESTS  IN  LEVEL  ICE  ON  A 
MODEL  OF  A  UO-FT  WTGB  ICEBREAKER. 
Tatinclaux.  JC.  Mar  1985.  I3p.  ADA-154  075,  6 
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ICEBREAKERS.  ICE  CONDITIONS.  ICE 
STRENGTH.  ICE  BREAKING.  ICE  COVER 
THICKNESS.  LAKE  ICE.  FLEXURAL 
STRENGTH.  VELOCITY.  1 ESTS.  MODELS 
Rcvu‘:s  of  propulsion  tests  in  level  icc  on  a  miKicI  of  the 
>iT(}B  140-ft  Great  I^kcv  icebreaker  arc  prevented  and 
compared  to  available  fuH-vea?*  data  In  spite  of  the 
ditficuliics  in  exactly  modeling  full  sva'c  conditionv,  (he  predic¬ 
tions  based  OP  the  mtkdcl  test  results  i-f  (he  ship  pcrf«*(niance 
compared  ica.onabty  well  to  those  measured  during  full- 
scale  tr-sls  Several  pmsiblc  soutvcs  i>f  errors  arc  idcniificd 
In  pauiculai  liiphcation  at  the  m«Klei  s^aie  of  the  ship 
hull's  ICC  frivtum  iNtcfTicient  is  considered  to  he  critical 
tn  determining  toe  ice  rcsjvtance  anti  the  4.orrcsponding  pntpul- 
Sion  characteristics,  namely  propeller  speed  thrust  and  (orque 
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NUMERICAL  MODELING  OF  SEA  ICE  DY¬ 
NAMICS  AND  iCr:  THICKNESS  CHARACTER¬ 
ISTICS.  A  FINAL  REPORT. 

Hiblcr.  WD.  III.  Mar  I98.S.  50p .  ADA-1<4  ftOO. 
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ICE  MECHANICS.  DRIKI .  Si- A  K  I-.  IC  E  CO\  ER 
THICKNESS.  ICE  EDGE.  MAniEMATICAL 
MODELS.  HEAT  B  NLANC  E 

\  dvnamiv  (hrrnuHlynamii  sea  ue  .suhIc!  is  evtende«l  to 
msludc  a  full  (hermthtyramu  i  xonpietr  sruUiicsel 

u.e  (hisknesv  «tiv!rihution  Ihc  s.tf.jhtr  th)i»ness  (■un  da 
turn  int hides  »  m«»re  tca'isru  par4ti'rcer>.'j'.<*»  «•(  ue  f- Icmg 
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UusD  uKd  in  previous  modrU.  ’  easonel  simulations  have 
be.  n  performed  uainf  thu  model  and  the  results  have  been 
aiutyzcd  with  particular  emphasu  of  the  nd^e  Kuldup  results 
off  the  Canadian  Archipelaf  o  and  off  the  North  Slope.  Hus 
report  presents  a  complete  description  of  this  model  and 
discusses  proves  made  on  examinini  and  testing  the  variable 
thickness  extensions. 
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KlNEnC  FRICTION  COEFFxCIENT  OF  ICE. 
ForUnd,  K.A.,  et  al,  Mar.  1985, 4np.,  AL  VI 55  035, 
23  refs. 

Tatinclaux,  J.C. 

39-3957 

ICE  SOLID  INTERFACE,  ICE  FRICTION.  ICE 
HARDNESS,  SURFACE  ROUGHNESS.  ENGI¬ 
NEERING,  VELOCITY,  TESTS. 

This  study  inves^tes  the  relative  innoence  of  various  i»rame- 
ters  on  Uie  kinetic  friction  coefneient  between  ice  and  diHerent 
surfaces  Friction  tests  were  performed  with  urea*dopcd, 
columnar  ice,  studying  the  parameters  of  normal  pr-^ssure. 
vekwity,  type  of  matet^  rou^ness,  ice  orientation,  ice  hard- 
nctt  and  test  configuration.  Tests  were  conducted  by 
pulling  a  samNe  of  ice  over  a  sheet  of  material  and  by 
pulling  a  sample  of  matcnal  ove.  an  ice  sheet  An  ambient 
temperature  of  -1  5  was  maintained  throughout,  and  the 
ice  surface  hardness  was  measured  usit.  •  a  specially  designed 
apparatus.  The  results  of  the  friction  tests  revealed  that 
tile  behavior  of  kinetic  friction  coefTic'ient  vrith  varying  velocity 
wat  rigmlicandy  influenced  by  the  test  configuration  and 
mattml  rou^neas  The  magnitude  of  the  kinetK-  fnction 
cbcflictcnt  waa  also  affected  by  varying  normal  ^  essurc. 
surface  rougluicsa  and  ke  hardness.  Additionsl  guidelines 
for  standardizol  fnetion  tests  and  future  investig/  ions 
arc  recommended. 
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MEASURING  THERMAL  PERFORMANCE  OF 
BUILDING  ENVELOPES:  NINE  CASE  STUD¬ 
IES. 

FlMd?f»,  S.N.  Mar.  1985,  36p..  ADA-155  083,  13 
refs. 
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THERMAL  INSULATION.  BUILDINGS,  HEAT 
FLUX.  THERMAL  MEASUREMENTS,  THER¬ 
MOCOUPLES.  COMPUTER  APPLICATIONS. 
COST  ANALYSIS.  WIND  FACTORS. 

Nine  buildings  at  Ft  Devens  were  the  object  of  a  study 
emptoyint  hni  flux  Knsors.  thermocouples,  a  computer* 
controlled  data  acqutution  system  and  infrared  thermography 
The  purp^  was  to  measure  the  R*values  of  thoK  butldinp 
to  determine  their  economic  potential  for  improved  insulation- 
The  sample  includkd  four  frame  buildings,  two  masonry  build* 
mgs,  and  three  frame  buildngs  with  brick  facing  The 
technique  for  measuring  R*vaiues  proved  repeslaWc  and  aeeu* 
rate  within  15%  Sampling  a  small  representative  samp! 
suflkientiy  charactenzes  the  entire  stxk  of  buildings.  Meis* 

ufcraent  u  more  important  for  poorly  insulated  build 
since  the  be^nning  R-value  has  a  drastic  impact  on  « •< 
budget  for  a  cost*eflectivc  remsulation  project  f’  f* 
Oevois.  installing  an  external  Si>rofoam  insulation  .t-m 
on  concrete  Mock  berraeks  has  a  savings*io*m>cstiiient  r^iio 
of  about  1.4 
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ICE  FOG  AS  AN  ELECTRO-OPTICAL  OBSCU¬ 
RANT. 

Koh,  G.,  Mtr.  1985.  lip..  AD.V155  059. 
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ICE  FOG,  INFRARED  RADIATION.  LK iHT  fVir- 
IBLE  RADIATION),  RADIATION  JPTION, 
SCATTERING.  ELECTROMAGNETIC  PROPER¬ 
TIES.  ICE  CRYSTAL  OPTICS.  ANALYSIS 
(MATHEMATICS) 

The  extinction  of  visible  light  and  i.ifrarcd  radisiion  (a> 
wavelengths  of  3  5  and  106  micron)  h>  icc  fog  vonstdered 
utilizing  theoretical  concepts  and  historical  csprnmentsl  data 
The  reliability  of  the  spherical  approximation  of  ice  fog 
for  Mic  calculations  is  examined  and  ludgrii  adequate  for 
forward  scatter  Mtuations  but  limited  for  side  and  backscattcr 
applications  The  relative  cfTicac)  in  penetrating  icc  fog 
as  a  function  of  size  distribution  is  evaluated  for  the  w  avelengthv 
considered. 
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THERMAL  CONVECTION  IN  SNOW. 

Powers.  DJ..  ci  al.  May  1985,  6lp..  ADA-157  577. 
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SNOW  THERMAL  PROPERTIES.  SNO^^  HEAT 
FLUX.  HEAT  TRANSFER.  WATER  %'APOR. 
TEMPERATURE  GRADIENTS.  POROUS 
MATERIALS.  THERMAI.  CONDI  CTIVITY. 
CONVECTION.  MATHEMATICAL  MODELS. 
LATENT  HEAT.  EXPERIMENTATION. 
METAMORPHISM  (SNOW) 

Large  temperature  gradicnis  applied  to  »  vmw  •  -ver  drive 
water  vap^  upwards  and  result  in  rapid  rcvr>«uUi/itii*n 
of  snow  crystals  The  same  icm.^eraturc  gradients  ire.te 
gradients  of  air  denstu  that  can  cause  Homs  of  air  ihrough 
the  snow  cover  The  fnrmalivm  necf^^sarj  to  denrihe 
thcM  flows  IS  developed  here  in  an  fforf  to  in.  the 
convenclion  of  vapor  tn  (he  understanding  of  snow  rrefanuti 
phwn  The  theory  of  convection  through  (mrous  meilis 


IS  extended  to  include  the  transport  of  water  vapor,  which 
IS  important  because  of  ita  latent  heat.  Results  are  presented 
in  terms  of  a  Lewis  number,  defined  as  the  ratio  of  thermal 
to  mass  diffusivities.  For  Lewis  numbers  greater  than 
1  f.  phase  change  intensifies  emiveetton.  and  for  Lewu  numbers 
less  than  1.0,  phase  change  retards  convection.  Two  bound¬ 
ary  conditions  of  special  interest  tn  the  study  of  snow, 
1  cons'ant  heat  flux  bmiom  and  a  permeable  top,  arc  mvestigat* 
cd. 
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REVIEW  OF  METHODS  FOR  GENERATING 
SYNTHEHC  SEISMOGRAMS. 

Peck,  L..  June  1985,  39p.,  ADA-159  128,  Refs,  p.36- 
39. 
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SOIL  MECHANICS.  SEISMOLOGY,  GEOPHYSI¬ 
CAL  SURVEYS.  WAVE  PROPAGATION.  COM¬ 
PUTER  APPLICATIONS,  ANALYSIS  (MATH¬ 
EMATICS) 

Vanous  methods  of  generating  synthetic  seismograms  arc 
reviewed  and  examples  of  recent  applications  of  the  methods 
are  cited  Body  waves,  surface  waves,  and  normal  modes 
are  considered  The  xnalytica)  methods  reviewed  include 
geometric  ray  theory,  generalized  ray  theory  (Cagniard*de 
Hoop  method),  asymptotic  ray  theory,  reflectivity  method, 
full  wave  theory,  and  hybrid  methods  combining  ray  thcoiy 
and  mode  theory  Two  numerical  methods,  those  of  finite 
differences  and  finite  elements,  and  a  hybrid  method  combining 
finite  differences  with  asymptotic  ray  theory  are  described 
Limitations  on  the  apjriication  of  validity  of  the  various 
methods  are  stated 
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RECONNAISSANCE  OBSERVATIONS  OP 
LONG-TERM  NATURAL  VEGETATION  RECOV¬ 
ERY  IN  THE  CAPE  THOMPSON  REGION, 
AIASKA,  AND  ADDITIONS  TO  THE  CHECKL¬ 
IST  OF  FLORA. 

Ev'ereU.  K  R..  et  al.  June  1985,  75p..  ADA- 158  724. 
Refs,  p.44  48. 

Murray,  B.M.,  Murray.  D.F..  Johnson.  A.W.,  Ltnkins, 
A.E..  Webber.  P.J. 

40-440 

REVEGETATION.  TUNDRA.  PERMAFROST. 
SOIL  EROSION,  ENVIRONMENTAL  PROTEC¬ 
TION.  ACTIVE  LAYER.  VEGETATION.  FROST 
A<mON.  CLASSIFICATIONS.  LANDFORMS, 
ENVIRONMENTAL  IMPACT. 

’C.x  oi-ersity  of  disturbance  types,  landforms.  vegetation 
4nd  soils,  together  with  the  larfc.  well-documented  flora, 
makes  Cape  Thompson  an  ideal  site  to  study  long-term 
(2(Vy<ar)  environmental  uljustments  after  impact  Man* 
caused  disturbances  there  between  1958  and  1962  fall  into 
•  e  cztegones:  runways.  excavatKWs  and  off-road  vehicle 
i-atls.  In  addition,  natural  disturbance  by  frost  aci.o 
creates  scars  Recstabltshed  vegeution  after  20  years  con* 
Msted  nl  .pccics  found  tn  adjacent  undisturbed  landKapcs 

CR  85-12 

ANALYSIS  OF  RIVER  WAVE  TYPES. 

Ferrick.  MO..  June  1985.  17p.,  ADA-158  683,  For 
another  source  see  39-3098.  20  refs. 

40-1050 

WATER  WAVES.  RIVER  FLOW,  RIVF.H  ICE. 
DAMS.  UNSTEADY  FLOW.  ICE  JAMS.  RUNOFF. 
FRICTION.  MATHEMATICAL  MODEL^. 

In  this  pipe'  we  consider  long-period.  shaiinw-«alcr  nvrr 
waves  that  arc  a  consequence  of  unsteady  How  \tvt. 
waves  result  from  hydroelectric  power  gen-raimn  or  flow 
control  at  a  dam.  the  breach  of  a  dam.  tfce  r  -  niiion  or 
release  of  an  ice  jam.  and  rainfall/runoff  pfoctv  s  The 
^aint-V'cnani  equations  are  generally  used  to  Jr  iibe 
waves  Dynamic,  gravity,  d'ffustnn.  and  kinemaii’  iivci 
waves  have  been  defined,  each  corresponding  u>  different 
.  >r*ns  of  the  momcmtum  equation  and  each  applying  to 
xt-  nc  subs'*!  of  the  overall  range  of  mcr  hydraulic  properties 
and  time  Kales  of  wave  motion  However,  ihe  parameter 
rang  .  corresponding  to  each  wave  dcKription  arc  not  well 
defined,  and  ihc  transitions  between  wave  types  have  not 
been  explored  This  paper  is  an  investigation  into  these 
areas,  which  are  fundamental  tn  mer  wave  modeling  The 
analysis  is  based  on  the  concept  that  river  wave  behavior 
IS  determined  hy  the  balance  ^iwern  friction  and  inertia 

CR  85-13 

ELECTROMAGNETIC  MEASURE.MENTS  OF 
MULTI-YEAR  SEA  ICE  USING  IMPULSE  RA¬ 
DAR. 

Kovacx.  A  .  c{  al.  Sep  IW.  26p.  ADA-lhO  737.  1 1 
refs 

Morey.  R  M 

40*1544 

SEA  ICE.  ELECTROMAfiNETiC  PROPERTIh.S. 
ICE  BOTTOM  .SURFACE.  MARINE  GEOLOGY. 
(JKOPIIYSICAI  SURVEYS.  EI.ECTRICAI  RESIS- 
TIVITV.  BRINE.S.  DIELECTRIC  PROPERTIES 

Sftundmg  of  mtiift>>ear  sea  uc.  using  impulse  radar  oprrat.ng 
in  the  an.  to  l(in  Mila  frequemv  band,  has  revealed  that 
the  b»*tion:  t»r  this  ue  cannot  always  be  deiccici!  Ihis 
paper  dtK*is«.*s  a  ficM  program  aimed  at  finding  out  wbv 
ihic  IV  c<i.  ard  at  determining  the  c'cttr<tmagnrtiv  ibMi 
pti'pcities  ot  mitlii  year  Ka  ue  It  was  f.mnd  that  ihc 


bottom  of  the  ice  could  not  be  detected  wnen  the  ice  stnicture 
had  a  high  brine  content  Because  of  brine’s  high  conductivi¬ 
ty.  bnne  volume  dominates  the  loss  mechanum  tn  first- 
year  sea  ice.  and  the  same  was  found  true  for  multi-year 
ICC  A  two-phase  dielectric  mixing  formula,  used  by  the 
authors  to  desenbe  the  EM  properties  of  first-year  sea  ice. 
was  modified  to  include  the  effects  of  the  gas  pockets  found 
in  the  multi-year  sea  tee 

CR  85-14 

VEGETATION  AND  ENVIRONMENTAL 
GRADIENTS  OFTME  PRUDHOE  BAY  REGION, 
ALASKA. 

Wglkcr.  D.A..  Sep.  1985,  239p..  ADA.162  022.  Refs. 
p.122-135. 

40-1790 

TUNDRA.  VEGETATION,  TEMPERATURE 
GRADIENTS,  PLANTS  (BOTANY).  COASTAL 
TOPOGRAPHIC  FEATURES.  ICE  WEDGES. 
SNOW  DEPTH.  TEMPERATURE  EFFECTS. 
LOESS.  HUMMOCKS.  SOIL  WATER.  UNITED 
STATES-ALASKA. 

The  Prudhoe  Bay  region  is  a  particularly  interesting  area 
of  tundra  because  of  its  well-defined  and  steep  environmental 
gradients,  the  combination  of  which  has  not  been  desenbed 
elsewhere  in  the  Arctic.  it  is  a  region  of  wet  coasul 
tundra  that  has  a  .  uque  substrate  pH  gradient,  due  in 
part  to  Its  coastal  location  llie  prevailing  northeast  winds 
distribute  loess  from  the  Sagavanirktok  River  over  most 
of  the  region  Areas  downwind  from  the  river  have  alkaline 
tundra  with  a  gradient  of  declining  soil  pH  values  away 
from  the  nver  the  northwest  portion  of  the  region  is  not 
downwind  from  the  river  and  consequently  has  acidic  tundra. 
The  coastal  temperature  gradient  is  among  the  steepest  in 
the  Arctic  Three  of  Youngs  (1971)  four  floristic  zones, 
which  arc  based  on  the  amount  of  ’otal  summer  warmth, 
are  present  within  the  region  The  cltectsof  the  temperature 
gradient  can  be  seen  m  the  increase  of  the  total  number 
of  plants  m  the  flora  and  the  increased  plant  productivity, 
particularly  of  shrubs,  as  one  moves  inland  Ibe  predomi¬ 
nantly  wet  landKape  also  creates  steep  vegetation  gradients 
within  elevation  changes  of  a  few  centimeters  Small  hum¬ 
mocks  and  higher  microsites  associated  with  ice  wedge  polygon 
relief  may  be  elevated  only  10-25  cm  above  the  level  of 
saturated  soils  but  can  support  rich  mestc  tundra  plant  com¬ 
munities 

rnr-is 

TNT,  RDX  AND  HMX  EXPLOSIVES  IN  SOUS 
AND  SEDIMENTS.  ANALYSIS  TECHNIQUES 
AND  DRYING  LOSSES. 

Cr({in,  J.H..  et  al.  Oct  I9$S.  lip.,  13  refs. 

Legtett.  D Foley.  B  T..  Schumacher,  P.W. 
40-3363 

EXPLOSIVES.  FREEZE  DRYING.  SOIL  POLLU- 
1  ON.  SEDIMENTS.  CHEMICAL  ANALYSIS. 
COUNTERMEASURES.  DRYING.  ADSORP¬ 
TION.  ABSORPTION.  TESTS 
A  Tl.  Mind  fi .  Ihe  At.ilym  of  TNT.  RDX  and  HMX  cxploaivcs 
ir.  4>iK  and  sediments  has  been  developed  It  consuls 
of  methanol  extraction  followed  by  reversed-phaK  high  per¬ 
formance  liquid  chromatography  using  10^  acctnniinie ’4(3^ 
methanor50^  water  as  the  eluant  Thu  method  was 
used  to  study  the  effect  of  various  drying  techniques  upon 
Ihe  recovery  of  TNT.  RDX  and  HMX  from  voil  and  vediment 
samples  contaminated  with  high  C^n)  and  low  (mtcrogram'g) 
levels  of  these  evpinsivcv  For  highly  contaminated  samples, 

complete  recovery  of  TNT  and  RDX  was  obtained  using 
ft  fere  drying  while  air  drying  at  rtnim  temperature  resulted 
tn  greater  than  90’“  recovery  for  both  explosives  Other 
iechn.qucs.  such  as  oven  drying  at  105C.  oven  drying  at 
45C.  microwave  oven  drying,  and  drying  under  infrared 
lamps  all  resulted  m  greater  l«>sses.  wiih  TNT  and  RDX 
recoveries  ranging  from  ’6  to  Drying  Uvsscs  »cre 

not  due  tn  simple  volatiliration  but  rather  to  chemical  reaction 
and  or  v>rplion  For  soil  and  sediment  samples  L<intairtng 
tdW  levels  of  TNT.  RDX  and  HMX  rc«.overtes  of  all  three 
explosives  were  quantitative  for  alt  of  the  aNtvc  drying 
techniques 

CR  85-16 

MECHANICAL  PROPERTIFis  OF  MULTI-YEAR 
SEA  ICE.  PHASE  2:  TEST  RESULTS. 
Cox.GFN..cl3l  Ocl  198<.  8  Ip.  ADA- 166  333.  10 
refx 

Rtchier-Mcngc.  J  A  .  Weeks.  \\  F .  Bosworih.  H  .  Per¬ 
ron.  N  .  Mellor.  M  .  Durell.  G 
40-3364 

ICE  MECHANICS.  ICF  STRENfiTIL  SEA  ICE. 
STRAINS.  COMPRESSIVE  PROPER  TIES.  ICE 
PHYSICS.  PRK.SSURE  RIDCiFS.  FESSII  V  PROP* 
ERTIhS.  I  OADS  (FORCES) 

rhiv  repftrt  prcKntv  the  rcv.i't^  of  ihr  setond  phaAC  of 
a  test  pritjram  (les.gne<t  t«»  s  i  ••mprehe ns.v  c  understand 

ing  of  the  incAhan.,al  propcitseA  o!  'Hitlti  YCir  ACa  ue  fr-m 
Ihe  'MaAian  |)cauf<-r:  Sei  J'haAe  II  ttmAiant-stram- 

fate  uniasta'i  lomprcAAion  teA'A  wr-e  perfurmcd  on  h»»fir«‘nlal 
and  vertic-ai  ue  samples  from  muiti  vear  prcAAHfc  ridges  (<» 
etam.ne  the  effe*  t  of  sample  t»'icntalton  .•«  .^e  Atrcngih 

\Ia«*  ^itf.Iuttrd  we'e  th  ionATa*-:  At-ain-rate  letiAjon  tcASi. 
<<  .onvrni.<>njl  irtasia!  irAts  ar  !  ..nAtanl  i*-ad  tf»mpre»A-,»n 
lestA  i*n  mulJt  vear  pressure  r.dee  sampic'  N*  prnsule  data 
ftu  dcve'»»ptng  lie  vie'd  .  nlena  »•  5  i.ns*i*i't've  laws  Data 
ate  ptesc"'e.!  on  sjtengtt*  '-.•.ute  st-a  •\  an.{  in.-duSus 
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ofnt'IU’ycv  tea  keuiMkf  different  kwdiofcocidiboo*.  Tlie 
effeett  of  ice  tempemturt,  poronty,  »tnicture,  strain  rate, 
coofiainf  prmurc  and  sample  onenution  on  the  mechanical 
propcrlica  of  multi*year  aea  are  eumined. 


CR  15-17 

FIELD  TESTS  OP  THE  KINETIC  FRICHON  CO¬ 
EFFICIENT  OF  SEA  ICE. 
TnUocUux,J.C.»eta],Oct  I985.20p.,  ADA-U3  170, 
4  reft. 

Murdey,  D. 

40-3365 

ICE  FRICnON.  SEA  ICE,  SURFACE  PROPER¬ 
TIES,  STEEL  STRUCTURES,  SHIPS,  ICE  CRYS¬ 
TAL  STRUCTURE,  PRESSURE,  ICE  STRENGTH, 
VELOCITY,  TESTS. 

Tbia  report  presents  the  results  of  tests  of  the  ice  fnetum 
cocflTicimt  carried  out  durinf  the  May  IPM  expedition  of 
the  P5.  Aalsrsfenr  off  the  coast  of  Labrador.  The  test 
sttrftcea  were  Iiierta«I60-coaied  steel  pbtes  and  bare  steel 
plates,  hand  roughened  and  sandblasted.  The  rosin  findmis 
of  the  Mudks  were:  1)  columaar  and  granular  sea  tee  showM 
no  sitBifjcant  differences  In  friction  coeflicieni:  2)  for  columnsr 
ice,  mtion  coefficient  was  udqtcndeni  o(  tee  crystal  orienta* 
tion  with  respect  to  test  surCKC,  3)  friction  coefficient  was 
indyndent  of  normal  preasure  a^ied  on  ice  sample:  4) 
frieuen  coefficient  initially  decreased  with  ioercssing  reladte 
velocity  batwttu  the  ice  ssrople  and  the  test  surface  and 
reaped  a  steady  value  at  higher  apeeds:  S)  frictioo  coefficient 
incfrssfd  with  increaaing  snrfiKe  roughness;  6)  a  wetting 
suiftce  exhibited  e  higher  friction  codficient  than  a  !»»»• 
wetting  surface  of  the  seme  or  even  hi^icr  roughness  svcfsge. 


CRt5-lt 

SORPnON  OF  MILITARY  EXPLOSIVE  CON¬ 
TAMINANTS  ON  BENTONITE  DRILLING 
MUDS. 

Uggett,  D.C,  Nov.  1985,  33p.,  ADA-163  231,  Reft. 
p.14-16. 

40-3366 

EXPLOSIVES,  DRILLING  FLUIDS,  MILITARY 
OPERATION,  POLLUTION,  MUD,  CHEMICAL 
COMPOSITION,  ENVIRONMENTAL  PROTEC¬ 
TION,  ADSORPTION.  ABSORPTION,  ANAL¬ 
YSIS  (MATHEMATICS). 

Coneem  over  the  cndronmcntsl  ftte  of  expkwvcs  has  brought 
•bout  dcvciepmcot  of  sensitive  enalydeal  methods  mcasur' 
iog  tbem  in  groundwater  In  turn  this  concern  has  been 
extended  to  vabdsting  the  sampluig  procedures  for  groundwe' 
ter.  This  report  addresses  the  potential  effects  m  residusl 
drilliaf  muds  on  the  ensljab  for  explosive  contaminsnts 
<7^,  DNT,  XDX  and  HMX)  in  monitoring  welb.  The 
approach  was  to  detenmne  soiption  isocherms  for  each  con- 
rammsnT  Sorption  appeared  to  be  independent  of  solids 
concentratioo.  Linear  isotherms  were  obtained  for  RDX 
and  HMX  over  a  range  of  analytK  concentrations,  therefore, 
a  single  constant  can  be  used  to  estimate  the  amount  soebed 
when  the  solutioo  coneentretion  is  known.  Isotherms  for 
TNT  and  DNT  were  not  linear,  however.  Scatehard  analysis 
tiiUftCfd  thst  the  isotherms  for  these  analytes  could  be 
resolved  into  two  predominam  components:  ■  linear  component 
above  a  certain  sorbed  quantity  and  a  Langmuir-type  compo¬ 
nent  below  thta  quantity.  The  expcnmenul  data  were 
fitted  by  r^reiMon  analysa  using  the  appropriate  model. 
The  equitions  developed  can  be  to  predict  the  sorbed 
fractioo  (analytics]  bus)  for  any  combinstion  of  solids  and 
analyte  cooccairation.  The  amounts  of  bentonite  found 
in  some  existing  welb  do  not  appear  to  be  sufTteiem  to 
cause  significant  bias  in  analyses  for  these  cxNnstve  contsmi- 
naou 


0115-19 

MODEL  STUDIES  OF  SURFACE  NOISE  IN¬ 
TERFERENCE  IN  GROUND-PROBING  RADAR. 
Arcone,S.A.etai,Nov.  1985. 23p.,  ADA-163208, 12 
reft. 

Delaney,  A J. 

41-447 

RADAR  ECHOES.  NOISE  (SOUND),  POLARIZA¬ 
TION  (WAVES),  COUNTERMEASURES.  ELEC¬ 
TRICAL  PROPERTIES.  ANTENNAS,  TESTS. 
MODELS. 

Oround-probuig  radar  can  be  an  effective  tool  for  explonng 
^  top  10  to  20  m  of  ground,  especially  in  cold  regions 
where  the  freezing  of  water  decreases  signal  absorption 
However,  the  large  electrical  variability  of  the  surfKc.  com¬ 
bined  with  the  short  wavelengths  ined.  can  often  cause 
severe  ground  clutter  that  can  m^  a  desired,  deeper  return 
in  this  study  a  model  facility  was  constructed  consisting 
of  a  metallic  reflector  covered  by  und  Troughs  of  saturated 
sand  were  emplaced  at  the  surface  to  vary  simace  electncil 
properties  and  to  act  as  a  noise  source  to  interfere  with 
the  bottom  reflections.  Antenna  polarization  and  height, 
and  signal  staeking  in  both  static  (antennas  sutionary)  and 
dynamk  (antennas  moving)  modes  were  then  invcsit|stcd 
as  methods  for  reducing  the  surface  clutter  Polanzation 
parallel  to  the  proTife  direction  (perpendicular  to  the  troughs' 
axes)  gave  profiles  supenor  to  the  perpendicular  case  becauK 
of  the  dirrotional  sensitivity  of  the  snienns  radistion 


CR  85-20 

CONSTITUTIVE  RELATIONS  FOR  A  PLANAR, 
SIMPLE  SHEAR  FLOW  OF  ROUGH  DISKS. 
Shen.  H.H.,  et  al.  Dec.  1985,  17p.,  ADA-163  147, 10 

refs. 

Hopkins,  M.A. 

40-3367 

SHEAR  FLOW.  SURFACE  ROUGHNESS,  FLOW 
RATE,  FRICTION,  STRESSES,  AVALANCHES, 
COMPUTER  APPLICATIONS,  TESTS. 

Stresses  devalued  in  a  rapid,  simf^  shear  flow  of  disb 
are  quantified.  CdlUstonal  mocnentuffl  transfer  is  considered 
to  M  the  doimnaiit  stress  generating  mechamsm.  The 
are  inelastic  and  frictiooal.  The  resiitutioD  coefficient 
arid  the  coefficient  of  friction  together  detenmne  the  transfer 
of  momentum  and  dissipatioa  ot  energy  dui^  a  coUuion. 
The  frictional  eoefficicnt  generatea  and  maintains  s  routional 
motion  disks  The  total  fluctuation  motion  of  disks 
coAsbts  of  two  transbtional  modes  and  one  rotstionsl  mode 
The  rotational  b  found  to  depei^  on  both  the  restitution 

and  friction  coefficient.  Equipartitions  of  energy  among 
all  mo^  of  motion  is  absent  The  mean  roution.  however, 
depends  only  on  the  mean  flow  gradient.  The  analysis 
assumes  a  constant  raa^tiude  for  all  fluctuation  mo^. 
Comparison  with  a  computer  stmubted  disk  flow  thowt 
good  sgreeinent  Thb  implies  that  the  distribution  of 
veloaty  magnitude  may  not  be  cnicisl  to  the  quantification 
stresses. 

CR  85-21 

ICE-CORlNG  AUGERS  FOR  SHALLOW  DEPTH 
SAMPLING. 

Rand,  J.H.,  et  al,  Dec.  1985,  22p.,  ADA-166  630,  12 

reft. 

McUor.  M. 

40-3273 

AUGERS,  ICE  CORING  DRILLS,  PERMAFROST, 
FROZEN  GROUND,  ICE  SAMPLING,  DRILL¬ 
ING.  EQUIPMENT. 

The  developmeftt  of  lightweight  coring  sugm  for  ice  b 
reviewed.  Emidiasb  b  on  e^praent  designed  by  the 
Cold  Regions  Research  sod  Engineering  Laboratory  aM  its 
predecessM  organizations  for  sampt^  to  depths  le^  than 
20  m  or  so.  Dcsi^  and  operation  of  the  ACFEL/Sl- 
PRE/CRREL  3-m  -ID  corer  is  discussed,  sad  modificstions 
of  the  basic  design  for  powered  operation  and  for  drilling 
in  frozen  soil  are  outlio^  Recent  reptecements  for  the 
tra^tional  conog  auger  arc  desenbed.  and  detaib  arc  given 
for  the  eoniiruction  and  operation  of  the  new  4  I /4-in- 
IDcoringequipmenL  A  powerad  12*ia>-ID  drill  for  shallow- 
depth  conng  U  also  des^bed 

CR  85-22 

LEVEL  ICE  BREAKING  BY  A  SIMPLE  WEDGE. 
TatiicUux,  J.C,  Dec.  1985,  46p.,  ADA-166  629,  6 
refs. 

40- 3274 

ICE  BREAKING,  ICEBREAKERS,  ICE  FLOES. 
ICE  FRICTION,  ICE  LOADS,  LOADS  (FORCES), 
ICE  MODELS,  ICE  PHYSICS,  TESTS. 

Tests  in  level  kc  on  an  idealized  icebreaker  bow  in  the 
shspe  of  a  «mple  wedge  were  conducted  in  the  test  basin. 
The  honzonul  and  vertical  forces  on  the  wedge  were  measured, 
and  floe  site  ^stnbuUon  in  the  woke  of  the  wedge  wts 
observed.  From  the  force  mcasurcmenis  the  ice  wedge  ^hull 
friction  factor  wis  csicubted  and  in  general  agreement  with 
the  friction  factor  measured  in  separate  frktum  tests.  The 
ice  floe  length  and  ice  floe  area  measured  in  the  current 
study  followed  log-normsl  probability  dutnbuuons  defined 
by  the  length  average  and  arai  average  and  corresponding 
standard  deviations  S(L)  and  S<A) 

CR  86-01 

MODEL  STUDIES  OF  ICE  INTERACTION 
WITH  THE  U.S.  ARMY  RIBBON  BRIDGE. 
Cdutermirsh.  B.A.,  Apr.  1986,  tSp.,  ADA-166  360. 
13  refs. 

43-4592 

PONTOON  BRIDGES,  ICE  SOLID  INTERFACE. 
MILITARY  OPERATION.  ICE  JAMS,  ICE  MOD¬ 
ELS. 

The  performance  of  the  U.S  Army's  floating  Ribbon  Badge 
in  an  ice-filkd  wstenray  is  investigated  in  ■  model  study 
Conditions  when  icc-bloeks  could  be  expected  to  )am  behind 
the  bridge  sre  outlined  using  availsWc  insisbihiy  theories 
li  IS  shown  that  current  theories  do  not  accurately  describe 
block  msisbility  throughout  the  range  of  expected  block 
chKknesses  Bridge  deployment  dwtnne  is  outlined  as 
it  relates  to  the  winter  environment.  Ice  forces  on  the 
bridge  are  discussed  along  with  wsys  to  vn.mmize  the  chance 
of  ice  buildup  behind  the  bridge 

CR  86*02 

BRITTLENESS  OP  REINFORCED  CONCRETE 
STRUCTURES  UNDER  ARCHC  CONDITIONS. 
KivekKs.  L..  et  at.  May  1986.  20p..  ADA- 1 70  792.  9 
refs. 

Korhonen,  C 

41- 213 

REINFORCEL  CONCRETES.  BRITTLENESS, 
CONCRETE  STRUCTURES.  TRANSPORTA¬ 
TION.  COLD  WEATHER  TE.STS.  CRACKING 
(FRACTURING) 


The  behavior  of  reinforced  and  unretnforced  concrete  beams 
was  studied  under  impact  loading  at  low  temperatures,  and 
the  resulu  were  compared  to  the  behavior  ^  reiaforotng 
steel  (rebar)  in  Charpy-V  impact  tests.  Transition  tempera¬ 
tures  as  low  u  -30  C  were  i^Kaincd  for  the  rebara  in 
the  Charpy-V  tests,  whereas  no  brittle  failures  occurred  In 
the  rebars  in  the  reinforced  concrete  beams  at  tanpcraturca 
as  low  as  -63  C,  even  in  beams  where  the  rebars  were 
intentionally  notched.  The  impact  strength  of  unreiiiforcod 
concrete  increases  considerably  at  lower  temperatures,  thua 
reducing  cracking  of  reinforced  concrete  structures  and  Mgitifi- 
cantly  increasing  the  safety  of  lightly  reinforced  structures. 

CR  86-03 

EXPERIMENTAL  DETERMINATION  OP  HEAT 
TRANSFER  COEPnaENTS  IN  WATER  FLOW¬ 
ING  OVER  A  HORIZONTAL  ICE  SHEET. 
Lufurdini,  V.J.,  et  al,  June  1986, 81p.,  ADA-170  427, 
32  refs. 

Zisson,  J.R.,  Yen,  Y.-C. 

40- 4709 

HEAT  TRANSFER.  WATER  TEMPERATURE, 
WATER  FLOW,  ICE  COVER  EFFECT,  ICE 
MELTING,  ICE  SURFACE,  TESTS.  VELOCITY, 
COMPUTER  APPLICATIONS.  TURBULENT 
FLOW. 

Experiments  to  study  the  melting  of  a  horizontal  ice  sheet 
with  a  flow  of  water  above  it  were  conducted  in  a  35* 
m-iong  refrigerated  fliune,  with  a  croaa  section  of  1.2x!.2 
m.  Water  depth,  temperature,  and  velocity  were  varied 
as  well  ss  the  temperature  and  initial  surface  profile  of 
the  ice  sheet  The  heat  transfer  reginica  were  found  to 
consist  of  forced  turbulent  flow  at  hi^  Reynolda  nunAers 
with  a  transition  to  free  convection  hMt  transfer.  Ttwre 
was  no  convincing  evidence  of  a  forced  laminar  regtfl^ 
The  data  were  rorrelatcd  for  each  of  the  regimes,  mth 
the  Reynolds  number.  Re.  or  the  Grashof  numbw  cooibified 
with  the  Reynolds  number. 

CR  86*04 

RESILIENT  MODULUS  OF  FREEZE-THAW  AF¬ 
FECTED  GRANULAR  SOILS  FOR  PAVEMENT 
DESIGN  AND  EVALUATION.  PART  1. 
LABORATORY  TESTS  ON  SOILS  PROM  WIN- 
CHENDON,  MASSACHUSETTS,  TEST  SEC- 
nONS. 

Cole,  D.M.,  et  al,  July  1986,  70p.,  ADA-171  541,  15 
refs. 

Bentley.  D.L.,  Durell,  0„  Johnson,  T-C 

41- 593 

ROADS,  FROZEN  GROUND  STRENGTH, 
FREEZE  THAW  CYCLES,  GROUND  THAWING, 
PAVEMENTS,  SOIL  STRENGTH,  SUBORADE 
SOILS,  LOADS  (FORCES),  UNFROZEN  WATER 
CONTENT.  STRESSES.  SOIL  WATER. 

This  work  is  the  first  of  a  scries  of  four  reports  aboM 
laboratory  and  field  testing  of  various  granular  road  and 
airfield  subgradcs  This  report  details  the  aeywsmon,  testing 
and  analysis  of  six  soib  from  a  test  site  in  Wtndieodon, 
MassKhuKtts.  Repeat  load  triaxial  tests  were  done  oil 
frozen  snd  thswcd  soils  to  characterize  the  variatiow  in 
their  resilient  properties  throughout  the  seasons.  Linear 
regression  yielded  empincal  equations  relating  the  resUient 
modulus  to  applied  stress,  unfrozen  water  content  (for  from 
soils),  moisture  tension  (for  thawed  soils)  and  density. 
Equipment  snd  test  procedures  (given  in  detail)  were  developed 
that  allowed  simulation  in  the  laboratory  of  the  gradual 
recovery  of  stiffness  that  occurs  m  the  field  after  trawing. 
The  restlicm  moduli  were  strongly  dependent  on  soil  state, 
dropping  St  least  two  orders  of  magnitude  upon  thawing. 

CR  86*05 

EFFECT  OF  GRAIN  SIZE  ON  THE  INTERNAL 
FRACTURING  OF  POLYCRYSTALLINE  ICE. 
Cole,  D.M..  July  1986,  71p..  ADA-171  571,  Reft. 
p.49-51. 

41-3479 

ICE  CRACKS.  ICE  CRYSTAL  STRUCTURE. 
FRACTURING.  GRAIN  SIZE.  ICE  CREEP.  PHO¬ 
TOGRAPHY.  STRESSES. 

This  work  presenu  the  results  of  a  study  to  examine  the 
effects  of  gram  size  on  the  number  and  size  of  internal 
mtcrofraciurcs  in  polyerystalline  ice  Laboratory-prepared 
specimens  were  tested  under  umaxial,  constant-load  creep 
conditions  at  C  Gram  size  ranged  from  1  S  to  60 
mm  This  range  of  gram  size,  un^r  an  initial  creep 
stress  of  2  0  MPa.  led  to  a  significant  change  in  the  character 
of  deformation  The  finest-gramed  matenal  displ^rcd  nn 
internal  cracking  and  typically  cxpencnced  strains  of  1/100 
al  the  minimum  creep  rate  The  coarse-grained  matenal 
experienced  sc>erc  cracking  and  a  drop  in  the  strain  at 
the  minimum  creep  rate  to  approximately  4/ 1000  ExtcnMve 
post  lest  optical  analysis  allowed  estimation  of  the  size  distribu¬ 
tion  and  number  of  microcracks  m  the  tested  material  Theac 
data  led  to  the  dcselopmeni  of  a  relatmnship  between  the 
average  crack  sire  and  the  average  gram  s.  Additionally, 
the  crack  sire  distribution,  when  nnrms.ired  to  the  grain 
diameter,  was  .cry  similar  for  all  specimens  tested  The 
results  indicate  that  (he  average  crack  size  is  approximately 
one  half  the  average  gram  diameter  over  the  stated  gram 
SI7C  range  A  dislocation  pileup  model  is  found  to  adequately 
predict  the  onset  of  internal  cracking  The  work  employed 
acoustic  emission  techniques  to  monitor  the  fraciunng  activity. 
This  information  shed  light  on  the  nme  and  strain  at  which 
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tbe  frftcturifli  bepn  and  when  the  peak  fraciurini  rate  oc* 
curred.  Ouier  topics  covered  in  this  report  include  creep 
bdiavior»  crack  healint.  tbe  cfTect  of  stress  level  on  fracture 
size  and  tbe  orienutsm  of  cracked  frains.  Iheoreucal 
aspects  of  the  pain  me  effect  on  material  behavior  are 
also  |iim. 

CRt«4M 

SHOKT^PULSE  RADAR  INVESTIGATIONS  OF 
FRESHWATER  ICE  SHEETS  AND  BRASH  ICE. 
Arcone,  S.A.,  et  al,  July  1986, ADA*I72  578,  5 
re6i. 

DeUaey,  AJ.,  Perhtm,  R.E. 

41-594 

ICE  COVER  THICKNESS,  RADAR  ECHOES, 
LAKE  ICE,  ICE  SHEETS,  ANTENNAS. 

Siort'pulse  radar  profUes  and  waveform  traces  were  recorded 
over  natural,  firediwater  sheets  and  an  aruricially  made, 
1.6*m«dianietcr  column  of  brash  ke.  The  pu^wse  was 
to  study  iht  feasibility  of  this  type  of  radar  to  detect  ice 
t^kness.  detenmne  ice  properties  and  distinguish  ice  fMms 
The  radar  utilized  two  antennas,  one  with  a  spectrum  cenured 
near  900  MHz  and  a  second  more  powerful  one  near  700 
MHz.  Dtslinct  top  and  bottom  reflections  from  several 
ice  sheets  were  produced  by  both  antennas,  but  the  value 
of  dielectric  pcnnittivily  calculated  from  the  time  delay  of 
the  reflections  varied  between  sheets  as  one  ice  sheet  was 
ready  to  cancUe  and  contain^  Am  water.  The  brash 
ice  mtlOTted  signals  and  allowed  no  dtscemible  bottom  return 

CRU-07 

NITROGEN  CONTROL  IN  WASTEWATER 
TREATMENT  SYSTEMS  FOR  MILITARY 
FAaLITIES  IN  COLO  REGIONS. 

Reed,  S.C,  Aug.  1986,  23p..  ADA-173  724,  25  refs. 
41-859 

MILITARY  FACILITIES,  WASTE  TREATMENT. 
WATER  TREATMENT.  CHEMICAL  ANALYSIS. 
SEWAGE  TREATMENT,  WATER  POLLUTION. 
CLIMATIC  FACTORS,  FILTERS,  SLUDGES 

Nitrotea  control  in  the  form  of  ammonia  removal  or  conversion 
is  required,  or  will  be  re<tuircd.  for  a  signdkant  number 
of  mUtary  wastewater  treatment  systems.  This  report 
presents  a  summary  of  enpnccring  criteru  for  those  processes 
in  most  common  tac  st  notary  ncilittes  in  the  cold  regions 
These  processes  include:  cnckbng  filters,  treatment  ponds, 
roating  biolopeal  contactors  (RBQ  and  activated  sludge. 
A  dcsi^  eztm^  is  presented  for  each  case.  All  four 
pfocesaes  can  achieve  significant  levels  of  ammonis  removal 
or  conversiott.  If  ammonia  discharge  limits  are  0.5  mg/L 
or  IcM  it  may  be  necessary  to  use  the  activated  sludge 
proem.  TfKklmg  filters  or  RBC  units  are  recommended 
for  higher  (>  1  mg/L)  docharge  limits.  Pond  systems 
are  swtabie  for  seasonal  ammonia  removal  in  cold  climates. 

CSLtM$ 

APPUCATIONS  OP  THE  nNITE-ELEMENT 
MSraOD  TO  THE  PROBLEM  OF  HEAT 
TRANSFER  IN  A  FREEZING  SHAFT  WALL. 
LUodi.  F..  Aug.  1986,  24p..  ADA-172  552,  12  refs. 
41-595 

SOIL  FREEZING,  SHAFTS  (EXCAVATIONS). 
HEATTRANSFER,  TUNNELS,  WALLS.  LATENT 
HEAT,  HEAT  CAPACITY.  ANALYSIS  (MATH- 
EMATICS). 

In  thb  work,  numerical  computations  of  heat  transfer  for 
freezing  a  shafi  wall  have  b^  conducted  Both  fixed 
mc^  and  deforming  mesh  finite-elcnient  methods  are  uKd 
In  the  fixed  mesh  method,  latent  heat  cfTecu  are  accounted 
for  through  a  dclu  function  in  the  apparent  heat  capacity, 
in  the  deforming  mesh  method,  an  automatic  mcsh*gencration 
technique  with  transfinitc  mappings  is  used,  and  in  this 
RicUiod  two  different  approaches  are  taken  to  evaluate  the 
movement  of  the  interface.  The  frceze-pipes  are  considered 
as  point  sources  with  irregular  distribution  The  advance* 
ment  of  the  inner  and  outer  boundanes  of  the  frozen  wall 
IS  found  to  be  in  agreement  with  the  previously  computed 
results. 

CRM^»9 

THEORY  FOR  THE  SCAUR  ROUGHNESS 
AND  THE  SCAUR  TRANSFER  COEFnClENTS 
OVER  SNOW  AND  SU  ICE. 

Andreu.  E.L,  ^p.  1986.  i9p.  ADA-174  089.  Refs. 
p.17-19. 

41-1263 

SNOW  SURFACE.  SEA  ICE.  HEAT  TRANSFER. 
MOISTURE  TRANSFER.  SURFACE  ROUGH¬ 
NESS,  TURBULENT  FLOW.  MODELS,  WIND 
VELOCITY.  LATENT  HEAT 

The  bulk  aerodynamic  transfer  coefficients  for  sensible.  C(H) 
and  latent.  C(E>.  heat  over  snow  and  sea  icc  surfaces  are 
necessary  for  accurately  modeling  the  surface  energy  budget 
tiut  arc  very  difficult  to  measure  This  report  therefore 
presents  a  theory  that  pr^iets  C(H)  and  C(E)  as  functions 
of  the  wind  H^ecd  and  a  surface  foulness  parameter  The 
crux  of  the  model  is  establishing  the  interfacial  subU)er 
profiles  of  the  scalars,  temperature  and  water  vapor,  over 
aerodynamtcally  smooth  and  rough  surfaces  THck  tnterfa* 
cial  sublayer  profiles  are  derive*^  from  a  surfacc*rencwai 
model  in  which  turbulent  eddicv  continually  sweep  down 
to  the  surface,  transfer  Kslar  contaminsnis  Kross  the  interface 
molecular  diffusion,  and  then  burst  away  Matching 
IM  interfacial  sublayer  profiles  with  the  usual  Mmilogarithmtc 


inertial  sublayer  profiles  yields  the  roughnew  lengths  for 
temperature  and  water  vapor  With  these  and  a  model 
for  the  drag  coefficient  over  snow  and  sea  ice  based  on 
actual  measurements,  the  transfer  coefficients  are  predicted. 
C(B)  IS  always  a  few  fier^t  larger  than  C(H).  Both 
dKrease  monotonically  with  increasing  srind  speW  for  speeds 
above  1  m/s,  snd  both  increase  at  all  wind  speeds  as  the 
surface  gets  rougher. 


CRB6-10 

NATURAL  ROTOR  lONG  ON  MOUNT  WASH¬ 
INGTON,  NEW  HAMPSHIRE, 
lugaki,  K.,  e(  at.  Sep.  1986,  62p..  ADA-170  583,  21 
refs. 

Lemieux.  G.E.,  Bosworth,  H.W. 
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AIRCRAFT  ICING.  PROPELLERS,  WIND  TUN¬ 
NELS,  WIND  VELOCITY.  UNFROZEN  WATER 
CONTENT,  WATER  VAPOR,  ICE  FOG 

Icing  of  a  four-bladcd  rotor  wu  studied  under  natural  condi¬ 
tions  at  the  top  of  Ml  Washington.  N.H  The  rotor 
had  two  cylindrical  blades  and  two  airfotl  blades.  The 
results  were  compared  with  studies  conducted  in  icing  wind 
tunnels.  Considerable  differences  in  icing  regimes  were 
observed.  For  instance,  arith  comparable  liquid  water  con* 
tent  and  wind  spe^l  the  wet-u>-dry  growth  repme  triAMtion 
temperature  was  up  to  10  C  higher  under  natural  conditions 
than  in  the  wind  tunnel  studies.  Results  of  other  studies 
made  under  natural  conditions  were  close  to  those  of  the 
present  study,  indicatmg  that  wind  tunnel  conditions  are 
ugnificantly  different  from  natural  conditions.  Close  examt. 
nation  of  the  conditions  indicated  that  supersaturation  of 
water  vspor  existing  m  most  of  the  wind  tunnel  studies 
is  the  most  prr^bte  cause  of  the  differcncea 


CR  86-11 

MORPHOLOGY,  HYDRAULICS  AND  SEDI¬ 
MENT  TRANSPORT  OP  AN  ICE-COVERED 
RIVER.  FIELD  TECHNIQUES  AND  INITIAL 
DATA. 

Uwson.  D.E ,  et  at,  Oct.  1986, 37p .  ADA-177  196, 33 
refs. 

Chacho,  E  F.,  Brocket!,  B.E..  Wuebben,  J.L.,  Collins, 
CM.,  Arcone,  S.A.,  Delaney,  A.J. 

41-2612 

ICEBOUND  RIVERS.  RIVER  FLOW.  ICE  COVER 
EFFECT,  SEDIMENT  TRANSPORT,  ICE  CONDI- 
TIONS,  ICE  COVER  THICKNESS,  SAMPLING, 
WATER  LEVEL.  FRAZIL  ICE.  WATER  TEMPER¬ 
ATURE.  TESTS.  HYDRAULICS.  UNITED 
STATES— ALASKA— TANANA  RIVER. 

This  initial  study  of  the  ice-covered  Tanana  River,  near 
Fairbanks.  Alaska,  attempted  to  1}  establish  field  methods 
for  systematic  and  repetitive  quanlitatKe  analyses  of  an  tee- 
covered  nver's  regime.  2)  evaluate  the  mitrumenu  and  equip¬ 
ment  for  sampling,  and  3)  obtain  the  initial  data  of  a  long¬ 
term  study  of  ice  cover  effects  on  the  morphology,  hydraulics 
and  sediment  transport  of  a  braided  nver  A  methodology 
was  established,  and  detailed  measurements  and  samplings, 
including  profiling  by  geophysical  techniques,  were  conducted 
al^g  cross  KClions  of  the  nver 


CR  86-12 

RESILIENT  MODULUS  OF  FREEZE-THAW  AF¬ 
FECTED  GRANULAR  SOILS  FOR  PAVEMENT 
DESIGN  AND  EVALUATION.  PART  2.  FIELD 
VALIDATION  TESTS  AT  WINCHENDON,  MAS¬ 
SACHUSETTS,  TEST  SECTIONS. 

Johnson,  T.C.  et  al.  Oct.  1986,  62p.,  ADA-175  708. 
13  refs. 

Bentley.  D  L .  Cole.  D.M. 
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SOIL  FREEZING,  BITUMINOUS  CONCRETES. 
FREEZE  THAW  CYCLES.  PAVEMENTS.  SOIL 
STRUCTURE.  STRESSES.  DESIGN.  TESTS. 

Suess'dcformation  data  for  six  granular  soils  ranging  from 
sandy  silt  to  dense-graded  entsh^  stone  were  obtained  from 
tests  and  labmatory  tests  Surface  deflections  were 
measured  in  the  m-vrv  tesu.  with  repeated-load  pfalc-bcanng 
and  falting-weight  deffectometer  equipment,  when  the  six 
granular  soils  were  frozen,  thawed,  and  at  vinous  stages 
of  recovery  from  thaw  weakening  The  measured  deflections 
were  used  to  judge  the  validity  of  procedures  developed 
for  laboratory  trtaxial  tests  to  determine  nonlinear  resilient 
moduli  of  specimens  m  the  frozen,  thawed,  and  recovering 
states  The  validity  of  the  nonlinear  resilient  moduli,  ex¬ 
pressed  as  ftmclionv  of  externally  applied  stress  snd  moisture 
tension,  was  confirmed  by  using  the  expressions  to  ealculate 
surface  deflections  that  were  found  to  compare  well  with 
deflections  measured  ir.  the  m-«rru  tests  The  tests  on 
specimens  al  various  stages  of  recovery  are  especially  signifi¬ 
cant  becai^  they  show  a  strong  dependence  of  the  resilient 
modulu*  on  moisture  tension  leading  to  the  conclusion  that 
predictions  or  m  *ifu  measurements  of  moisture  tension  can 
be  used  to  evaluate  expected  seasonal  variation  m  (he  resdtent 
mivliiliis  of  granular  soils 


CR  86-13 

RESILIENT  MODULUS  OF  FREEZE-THAW  AF¬ 
FECTED  GRANULAR  SOILS  FOR  PAVEMENT 
DESIGN  AND  EVALUATION. 

Johnson,  T.C,  el  al.  Oct.  1986, 138p .  ADA-n5  924, 
10  refs. 

Crowe,  A.,  Erickson,  M.,  Cole,  D-M. 
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PAVEMENTS.  FREEZE  THAW  CYCLES.  AIR¬ 
PORTS.  THAW  WEAKENING.  BITUMINOUS 
CONCRETES.  SUBGRADE  SOILS,  DEFORMA¬ 
TION,  ROADS,  SURFACE  PROPERTIES.  DE¬ 
SIGN. 

SUcss-deformation  data  for  unbound  base,  subbaae.  and  ^ty 
sand  subgrade  soils  in  two  airfield  pavements  were  obtamed 
from  in  situ  tests  and  laboratory  tests.  Surface  deflections 
were  measured  in  the  in  situ  tests,  with  a  ralling-wet^i 
deflcctometer.  when  the  soils  were  frozen,  thawed,  and  at 
various  stages  of  recovery  from  thaw  weakening.  Tbe 
measured  deflections  were  used  to  judge  the  validity  of 
procedures  developed  for  laboratory  inaxial  tests  to  determine 
nonlinear  resilient  moduli  of  specimens  m  the  frozen,  thawed 
and  recovering  states  The  validity  of  the  nonlinear  reulient 
moduli,  expressed  as  functions  of  externally  applied  stress 
snd  moisture  tension,  was  confirmed  by  using  the  expresstons 
to  calculate  surface  deflections  that  were  found  to  compare 
well  with  deflections  measured  in  the  m  situ  tests.  The 
tests  on  specimens  at  various  stages  of  recovery  are  especially 
significant  because  they  show  a  strong  dependence  of  Uie 
resilient  modulus  on  mobture  tension,  leading  to  the  conclusion 
that  predictions  or  m  siru  measurements  moisture  tenstoo 
can  be  used  to  evaluate  expected  Kssonal  variaiion  in  the 
resilient  modulus  of  granular  soils. 

CR-86-14 

EVALUATION  OF  SELECTED  FROST-SUSCBP- 
TIBILITV  TEST  METHODS. 

Chamberlain.  E.J..  Dec.  1986, 51p..  ADA-176  12$,  17 
refs. 
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SOIL  FREEZING.  FROST  RESISTANCE.  FROST 
HEAVE,  SOIL  MECHANICS,  SOIL  CLASSIFICA¬ 
TION.  SOIL  WATER.  FREEZE  THAW  TESTS. 

Three  methods  for  determining  the  frost  susceptibility  of 
soils  are  evaluated  m  this  report.  These  methods  m 
the  U.S.  Army  Corps  of  Engineers  frost  design  soil  ctaastficstion 

system,  a  moisture-tension/hydraulie'conducttvity  test,  and 
a  laboiatory  freeze-thaw  test.  The  Corps  method,  wluch 
u  based  on  particle  size,  soil  clauification.  and  a  laboratory 
freeung  test,  was  found  to  be  useful  for  tdefiUfying  frost- 
suKcptible  soils  However,  it  cannot  be  used  with  confi¬ 
dence  for  determining  the  degree  of  frost  suseeptibiliiy  The 
moisture-temion/hydraulic'conductivity  lest  was  found  to  ^ 
unacceptable  because  it  required  too  much  time  and  tta 
results  correlated  poorly  with  field  observations  The  frteze- 
ihaw  test  was  determined  to  be  the  most  accurate  of  the 
methods  studied,  including  the  freeze  test  that  is  a  part 
of  the  Corps  method.  The  freeze-thaw  test  u  ihorou^y 
described  It  includes  indexes  of  both  frost-heave  auicepti- 
biliiy  (heave  rate)  and  thaw-weakemng  suKeptibiliiy  (CBR 
after  thawing).  It  also  Kcounts  for  the  effects  of  freeze- 
thaw  cycling  and  is  completely  automated  to  improve  the 
repcalabiliiy  of  the  lest  resulu  It  is  suggested  that  the 
freeze-thaw  test  be  considered  as  a  replacement  for  the 
Corps  freezing  test 

CR  86-15 

EFFECT  AND  DISPOSITION  OFTNT  IN  ATER- 
RESTRIAL  PLANT  AND  VALIDATION  OP 
ANALYTICAL  METHODS. 

Palazro,  A.J..  cl  al.  Dec.  1986.  17p.  ADA-199  546, 
For  another  version  see  40-3708.  30  refs. 

Leggett.  D.C. 
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PLANTS  (BOTANY).  SOIL  POLLUTION.  PLANT 
PHYSIOLOGY.  WASTE  DISPOSAL.  CHEMICAL 
ANALYSIS,  TESTS.  GROWTH.  ROOTS 

Little  IS  known  about  the  response  of  terrcstnsl  plants  to 
2.4.6-tfinitrotol»iene  (TNT)  The  objectives  of  this  study 
were  to  develop  and  test  a  method  for  measuring  the  amounts 
of  TNT  and  its  metabolites  in  plant  (issue  and  to  assess 
their  effects  in  yellow  nuuedge  (Cypena  escukntm  L) 
The  method  developed  was  tested  for  ns  precision  and  accuracy 
for  measuring  TNT  and  its  metabolites  The  minimum 
detection  limits  of  the  method  were  04.  06  and  09  tng/kg 
for  TNT.  4.ADNT  and  2-AOST.  respectively  Homogeni¬ 
zation  of  plant  tissue  prior  to  analysis  did  not  improve 
precision  or  recovers  of  naturally  incorporated  residues. 
Spike  recoveries  ranged  from  46'*^  lo  lOI'V  Two  plant 
growth  and  uptake  studies  w  ere  conducted  by  growing  nut^^ 
in  hydroponic  culiurev  containing  TNT  concentrations  ranging 
from  0  to  20  mg  1.  The  greatest  changes  in  phystolofieal 
activity  occurred  between  volution  concentrations  of  0$  and 
50  mg  I  of  TNT  ^^lthln  this  range,  new  plant  growth 
became  increasingly  inhibtied  Physiologtcnl  effects  from 
TNT  may  ovcur  at  levels  below  0  5  mg  t  Boot  growth 
was  affected  most.  f<»Uowed  by  rhi/omes  and  leaves  TNT 
and  metaMitev  were  found  throughout  the  plan!  Since 
TNT  was  the  only  compound  present  in  the  cultures,  the 
metabolites  must  have  been  formed  withm  the  plant  In¬ 
creasing  the  TNT  concentration  in  culture  solutions  increased 
the  concensraiionv  of  this  <.ompnund  and  the  two  mctaboliica 
m  the  plants  ( onientrafKms  of  all  ^  compounds  we^ 
greatest  in  the  nxits.  while  the  rhiromes  contained  the  greatest 
quantities  of  TN  X  and  melahtdites 
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TRIAXIAL  TESTING  OP  FIRST-YEAR  SEA  ICE. 
Richter-Mente,  J.A..  et  Dec.  1986. 41p..  ADA*178 
329.  36  rt&. 

Cox*  G.F.N..  Perron*  N..  Durcll*  C..  Bosworth.  H.W. 
41-2547 

ICE  STRENGTH.  ICE  MECHANICS.  ICE  CRYS¬ 
TAL  STRUCTURE.  SEA  ICE.  YOUNG  ICE.  COM¬ 
PRESSIVE  PROPERTIES.  STRAIN  TESTS. 
LOADS  (FORCES),  TEMPERATURE  EFFECTS. 

Thb  report  prasetit*  the  firsi  senes  of  conventional  tnasial 
tests  csrrkd  out  on  columiur  nrst*yesr  set  tee  samples 
obtained  from  tbe  fiekl  and  tested  under  controlled  laboratory 
coodilsoBS  usinf  a  lar|e-capaaty  test  machine.  A  total 
of  110  honxootal  ice  samples  from  Prudhoe  Bsy.  Atasks. 
were  tested  on  a  closed*lo^  electro'hydraidic  test  machine 
at  -10  C  in  unconfined  a^  conrined  cimstant>strain«rstc 
compressKM.  The  confined  tests  were  conducted  in  a 
conventional  tnaual  cell  that  maintained  a  constant  ratio 
between  the  radial  and  axial  stress  to  simulate  in  situ  loadmi 
conditions.  Hie  load  ratios  used  were  0  25.  0  50  and 
0.75.  The  strain  rate  of  each  test  was  constant  at  I/IOO. 
1/1000.  or  1/100.000  per  sec  Data  are  prcMnted  on 
the  sirensth.  failure  strain  and  irutial  tanfent  modulus  of 
the  ftrst-year  sea  ice  under  these  loading  conditions  The 
effects  of  connmng  pressure,  Mrain  rate  and  ice  structure 
on  the  mechanical  properties  of  the  ice  are  examined 


CRti-17 

ATMOSPHERIC  lONG  ON  COMMUNICA¬ 
TION  MASTS  IN  NEW  ENGLAND. 

Mulherin.  N..  Dec.  1986. 46p..  ADA-178  347. 34  refs. 
41-3142 

ANTENNAS.  ICING.  TOWERS.  ICE  FORMA¬ 
TION,  PREaPITATION  (METEOROLOGY). 
COST  ANALYSIS. 

Rime  icing  and  frecting  prccipiution  are  of  concern  to 
the  radio  and  television  broadcasting  industry.  This  report 
contains  the  results  of  a  study  seeking  to  document  the 
severity  and  extent  of  transmitter  tower  icing  and  related 
problems  in  the  northeastern  L'nited  States  Information 
was  obtained  via  mad  questionnaire  and  telephone  interviews 
with  IS  statKM  owners  and  engioccrs  concerning  1 1 1  different 
stations.  Results  show  that  television  and  FM  broadcasters 
are  seriously  impacted  by  tower  tang,  howeier.  AM  operators 
are  usually  not  affected  by  expected  New  England  King 
levels.  CofiAined  annual  costs  for  King  protection  and 
kmg-related  repairs  averaged  $121.  $402  and  $3064  for 
AM.  FM  and  TV  sutions  respectively  None  of  the 
AM  statkms  polled  employ  any  kim  protection  measures 
whereas  all  the  TV  stations  do  percentage  of  FM 

stations  havm|  King  protection  m  the  three  northern  states 
averaged  10%.  mdieating  a  significant  concern  for  King  in 
that  re^on  In  contrast,  the  percentage  of  FM  stations 
with  king  protection  was  63  5%  for  the  southern  New  England 
states.  The  UMge  of  guyed  versus  non«guycd  towers  uas 
a  poor  imbeator  of  King  costs  Houeva  the  factors 
of  increasing  mast  height  and  mast  top  elevation  arc  significant 
to  increasing  coMS 


CR  96*18 

IIIOST  ACnON  PREDICnVE  TECHNIQUES 
FOR  ROADS  AND  AIRHCLDS.  A  COMPRE¬ 
HENSIVE  SURVEY  OF  RESEAKai  FINDINGS. 
Johnson.  T.C.  cl  *1.  Dec.  1986.  45p..  ADA-175  243. 
32  refs. 

Berg,  R.L .  Chtmberlain.  E  J .  Cole.  D  M 
41-3143 

FROST  HEAVE.  ROADS.  AIRPORTS.  FREEZE 
THAW  CYCLES.  FROST  RESISTANCE.  FROST 
PENETRATION.  PAVEMENTS.  SUBGRADE 
SOILS.  DESIGN.  .MATHEMATICAL  .MODE!  ^ 
FROST  ACTION 

Findtnp  from  a  stx''>ear  field  and  laboratory  pri^ram  of 
froat-action  research  in  four  areas  are  summanred  Research 
Oft  the  first  topK.  frost 'Susceptibility  index  tests,  led  to  selection 
of  the  Corps  of  Engineers  frost  design  s<hI  classification 
system  as  a  useful  method  at  the  simplest  level  {4  testing 
At  a  much  more  com^i  level,  a  new  freering  test  combined 
with  a  C9R  test  after  thawing  is  rccommen*^  as  an  index 
of  susceptibility  to  both  frost  heave  and  tha«  ueakenmg 
Under  the  second  topic,  a  soil  column  and  dwat  gamma 
system  were  developed  and  applied  to  obtain  soi!  data  used 
in  improvring  and  v^idating  a  mathematical  mf«del  of  frost 
heave,  the  obfcciive  of  the  third  roft;c  The  model  was 
effectively  improved,  a  probabihstK  component  was  added, 
and  It  was  successfully  tested  against  field  and  lahoratnrv 
mcasuremenu  of  frost  heave  A  thaw  cnnv»{idation  a! 
fonthm  was  added  which  was  shn«n  to  be  iisefui  in  pfedt4.iing 
the  Kasooal  vanauon  m  rcsiltcnt  modulus  of  granular  s«»ilt. 
the  obfcctive  of  the  fourth  topK  A  laNnait^'v  testing 
procedure  was  developed  for  assessing  the  resiticnt  modulus 
of  thawed  soil  at  various  stages  of  the  recovers  pr.Krss. 
as  a  funclKW  of  the  applied  stress  and  the  soil  moistiifc 
tension.  whKh  increases  as  the  sml  gradiutis  desaturatrv 
during  recovery  The  procedu^  was  validated  bv  ana's  nnr 
deflections  measured  on  pavements  bv  a  falling  weight  .lefler 
lomcter  Framew.tfks  for  implementing  find.-igv  ff<*m  ibe 
pnncipal  research  topics  are  outlined 


CR  87-01 

RIME  METEOROLOGY  IN  THE  GREEN 
MOUNTAINS. 

Ryerson.  C  C.  Jan.  1987. 46p .  ADA-178  358, 33  refs. 
41-3144 

ICING.  HOARFROST.  ANTENNAS.  ICE  DETEC- 
TION.  SYNOPTIC  METEOROLOGY, 
METEOROLOGICAL  FACTORS.  MOUNTAINS. 
VARIATIONS. 

Rume  King  u  a  frequent  and  severe  problem  in  highc '  elevauoos 
o(  the  Green  Mountains  because  it  impnets  radio  and  television 
antennas  and  ski  lifts  and  could  affect  high  elevation  wind 
machtfK  pcrformaiKC  Rime  mcieorotogy,  mcaawrwg  equip- 
ment  performance,  and  variation  with  elevaiion  were  si^yz^ 
stausiically  oA  Mt.  MansfKld  and  Madonna  Peak.  Vermont, 
during  t)K  winters  of  I$g2'g3  and  ItgJ'ti.  Weather 
conditions  were  measured  from  surface  weather  observations, 
from  rawiAsonde  150  mb  records,  and  from  synopiK  weather 
maps  Rime  intensity  unth  time  was  measured  with  a 
Rosemount  snteniu  dcKtng  system  on  Mt  Mansfteld.  and 
nme  accretion  was  mcuured  from  colkctors  instalM  from 
643  to  1227  m  on  the  two  peaks  Most  rime  events 
in  the  Green  Mountains  are  of  low  intensity,  with  greatest 
intensities  found  in  warmer,  subfrcczmg  air  within  5  C  of 
the  dew  point  Rime  was  usually  most  intense  within 
deep  low  pressure  systems,  and  was  associated  with  6-  to 
lO-tenths  cloud  cover  and  light  precipiution  Rime  was 
rarely  assocuted  with  high  pressure  Most  rune  events 
occurred  within  cold  and  occluded  fronts  in  southaly  to 
watcriy  winds. 

CR  87-02 

RESILIENT  MODULUS  OF  FREEZE-THAW  EF¬ 
FECTED  GRANULAR  SOILS  FOR  PAVEMENT 
DESIGN  AND  EVALUATION.  PART  3. 
LABORATORY  TESTS  ON  SOILS  FROM  ALBA¬ 
NY  COUNTY  AIRPORT. 

Cole.  D.M .  et  al.  Feb  1987.  36p..  ADA-179  253,  6 
refs. 

Bentley.  D.L..  Durell.  G .  Johnson.  T.C 
41-2942 

PAVEMENTS.  FREEZE  THAW  TESTS.  SUB- 
GRADE  SOILS.  AIRPORTS.  ROADS.  UNFROZ¬ 
EN  water  content. soil  water.  TEMPER¬ 
ATURE  EFFECTS. 

This  a  the  third  m  a  Knes  of  four  reports  on  the  laboratory 
and  fwld  testing  of  a  number  of  rood  and  airfield  subgradcs. 
covcfiBg  (he  laboratory  (cpeatcd-lond  inaxial  icstnv  of  five 
soils  in  (he  frozen  and  thawed  states  end  analysis  of  the 
resetting  restlient  modulus  mcasurcmcnis  TV  laboratory 
testing  procedures  allow  simulation  of  the  gradiml  increase 
in  stiffness  found  in  froit'SUSc^iMe  toils  after  thaxnng 
The  resilKnt  modulus  is  expmaed  in  a  nonlinear  model 
in  terms  of  the  appbed  stresses,  the  soil  monture  tension 
level  (for  unfrozen  soiiK  the  unfrozen  water  content  (for 
frozen  soil|  and  the  dry  density  TV  resilient  modulus 
IS  about  10  GPa  for  the  frozen  mataial  at  temperatures 
in  ih<  range  of  -5  to  -I  C  TV  deereaK  in  modidvs 
with  increasing  temperature  was  well'modekd  m  terms  of 
tV  unfrozen  water  content  Upon  thaw.  tV  modulus 
dropped  to  about  100  MFa  and  generally  increased  with 
increasing  confining  stress  and  dnreased  wuh  increasing 
pnncipal  stress  ratio  TV  modulus  also  increased  with 
the  soil  moisture  tension  kscl  TV  resilicni  Poisson's 
ratio  did  not  appear  to  be  a  tysKmalK  function  of  any 
of  the  test  variables 

CR  87-03 

MECHANICAL  PROPERTIES  OF  MULTI-YEAR 
SEA  ICE.  PHASE  1:  ICE  STRUCTURE  ANAL¬ 
YSIS. 

Rtchtcr-Mengc.  J  .ctki.  Mar.  1987.  30p.  ADA-181 
205.  19  fcfs. 

Cox,  G  F  N  .  Perron,  N 
41-4143 

ICE  MECHANICS.  ICE  STRUCTURE.  .SEA  ICE. 
PRESSURE  RIDGF„S.  ICE  FLOES.  TE.STS. 

This  report  describes  the  siruclurat  analysis  of  multi-year 
sea  ice  samples  that  were  tested  <n  the  first  phase  iV  a 
program  designed  to  obtain  a  comprehensive  understanding 
of  ihe  mechanical  properties  of  malti-year  sea  kc  from  the 
.Alaskan  Beaufort  Sea  F,ach  test  specimen  is  classified 
into  one  of  three  maror  kc  texture  categories  granular, 
columnar,  or  a  mixture  of  columnar  and  granular  tee  TV 
erysiailographic  onentatnm.  percent  columnar  ice.  and  gram 
Sire  are  then  evaluated  for  the  granular  and  or  columnar 
ice  in  ihe  sample  Test  results  are  interpreted  with  -espect 
to  these  parameters  The  overall  composition  of  multi 
year  ridges  is  aiw*  considered,  based  on  Ihe  extensive  fie'd 
vampiing  that  was  done  in  the  program 

CR  87-04 

CRV.STAL  STRUCTURE  AND  SALINTH'  OFSF..4 
KT.  IN  HEBRON  FIORD  AND  VICIMTI*.  LAB¬ 
RADOR. 

Crow.  A  J  .  Mar  19X7.  |Xp.  AD.A-180  930.  15  refs 
41.4144 

ICE  CRYSTAl  .STRUT!  RE.  ICF  SALINITY. 
SEA  ICE.  MEITUATF.R.  OCEAN  CT  RRENTS. 
BRINES.  PHOTOCtRAPHT.  C  .ANADA  I  ABRA- 
DOR  HEBRON  FIORD 

Krv-nv  .tf  -neasaremr-itv  .d  tbe  <issta»inr  stru.t4re  ard 
satsr  tv  .  haTa<ter-vtsc%  sea  i.e  »-•  4:oftS  a--.*  s-.i-.iiv 


are  presented  Structurally.  tV  fiord  kc  was  cnitrcly 
first-year  and  composed  predominantly  of  cerngdatson.  coluiw- 
nar-type  crystals.  At  most  of  tV  sampluig  sites  iV  tet 
cxhiNiol  moderately  to  strongly  altgn^  c-axes  eooaisletii 
with  tV  inferred  direction  of  near-surface  currents  in  tV 
fiord  Generally  diminished  values  o'  bulk  sahntiy  at 
five  separate  locatums  reflect  the  warm  kc  condittons  cncoun- 
tacd  at  tV  time  of  samptmg  (late  May),  and  tV  effect 
of  meltwater  flushing  in  promoting  km  bnoe.  venieatly. 
from  (V  KC  shea  Observations  outwde  Hebron  Fiord 
indicated  the  presence  of  only  minor  amounts  of  multtyeat 
KC  during  the  latter  part  i^  May 


CR  87-05 

VEGETATION  AND  A  LANDSAT-DERIVED 
LAND  COVER  MAP  OF  THE  BEECHEY  POINT 
QUADRANGLE.  ARCTIC  COASTAL  PLAIN. 
ALASKA. 

Walker.  D  A.,  ct  ai.  Apr.  1987.  63p .  ADA-180  931. 
Refs,  p.51-54. 

Acevedo.  W. 

41-4367 

TUNDRA.  VEGETATION.  GEOBOTANICAL  IN¬ 
TERPRETATION.  MAPPING.  REMOTE  SENS¬ 
ING.  LANDSAT.  LANDSCAPES.  PATTERNED 
GROUND.  CLASSIFICATIONS.  UNITED 
STATES-ALASKA-BEECHEY  POINT. 

This  report  presents  a  Landsat-denved  land  cover  ctasuficawn 
of  the  BcccVy  Point.  Alaska.  I  250.000-scalc  quadrant 
with  desenptions  of  the  mayor  vegetation  units  Ei^t 
Landut-lcvcl  units  derived  from  multispectral  Kanner  data, 
eleven  photo-intapracd  units,  and  a^t  common  vegetation 
cofflpteses  are  d^nbed  and  illustrated-  Procedures  of 
Lao^t  analysa.  field  methods,  and  cartographic  methods 
are  described  TV  rcgiofi  is  divided  into  four  landscape 
units  flat  thaw'lake  plains,  gently  roUing  thaw-lake  plains, 
hills,  and  flood  pUins  Area  analysis  of  tV  qundrm^ 
was  done  according  u>  townships  and  nine  small  study  areas- 
TV  map  uses  a  modified  vaston  of  tV  hierarchical  tundra 
mappmgctassificaTinnofWaJkerd^tJ)  Area-measurement 
data  from  grobotanical  maps  at  aght  study  sites  are  compared 
wiih  similar  data  from  Landsat  maps  of  tV  same  sdcs. 
TV  results  indicate  that  I-andsat  maps  y  Kid  area  measuremento 
corresponding  to  broad  geobotanKai  categories 


CRr-06 

ELECTROMAGNETIC  PROPERTY  TRENDS  IN 
SEA  ICE,  PART  1. 

Kovacs.  A .  Cl  al.  Apr.  1987.  45p .  ADA-180  929.  34 
refi. 

Morey.  R.M..  Cox.  G.F.N..  Valleau.  N.C 
41-4368 

ICE  ELECTRICAL  PROPERTIES.  ELECTRO¬ 
MAGNETIC  PROPERTIES.  SEA  ICE.  REMOTE 
SENSING.  DIELECTRIC  PROPERTIES.  BRINES. 
ICE  SALINITY'.  ICE  COVER  THICKNESS.  TEM¬ 
PERATURE  EFFECTS.  ANALYSIS  (MATH¬ 
EMATICS). 

Two-phasc  dKlctifK  .’Rixing  model  results  are  presented  show, 
tng  the  eleciromagnetK  (EM)  properties  of  sea  kc  versus 
depth  The  modeled  data  are  compared  with  field  measure¬ 
ments  and  show  Comparable  resets  It  is  also  shown 
ho*  the  model  da*'  %an  be  used  m  support  of  tmpxdse 
radar  and  airSvrnc  elCviro-ragnetK  (AEM)  remote  sensing 
of  sea  ice  Exan't^es  of  the  rcnioce  measurement  of  sea 
tee  ihKkness  using  impidve  radar  operating  in  tV  Xtb  to 
tflO-MMf  fre^ueiHy  xnd  km.frequency  ('OO  to  30.000 
Mr)  tounding  !^c*t.’--.z»icv  are  prevented  and  dtveussed 


CR  87-07 

DEVELOPMF.NT  OF  AN  ANALYTICAL  METH- 
OD  FOR  FJCPLOSIVF.  RF4vIDUFiv  IN  SOIL. 
Jcniiin,.  TF.  <!  .1.  I'mc  1*1*7.  5lp.  ADA-I*j  ~}t. 
Ref,  p 
WaUh.  M  K 
42-20 

F..XPI-OS|VI-:.S.  soil  Pf)l  1 1  TION.  Mil  ITARV 
OFF.R-ATIOV  VtF-\SI  RINO  INSTRl  MF.NTS. 
F.XPF.RIMF.STATION 

■\r  anatytHsi  melho,{  *av  devrk-ped  .Setermine  tV  coneen- 
trationv  of  H\!\  RI>V  INil  DSX  letrv:  TM  and  :.4 
l)NT  ir  *o*i  rhe  •nriV,,|  mvolvrv  rxi;as*ing  a  i  g  vampfe 
»iib  Xfi  -s|  of  e  tivjRg  ar*  bath  pf/»e4«fe 

fo*  !*  hf  \  In  -”1  'V-c  extras'  iv  di,ufed 

With  rrl  of  ''-Itcfe.l  ;|  r,  z<  mitfon  Msilet 

SR  r-tf?  a-at  ana’v.'r.J  '•v  RriirU  ivng  a  fixed  ;X4 
nm  I  V  dcteitof  \e;<a'a:io^v  *e«r  a>*sj"ed  oo  an  |<- 
IX  rlytfaj  so  <»*  waiff  — et^s’to!  Reie-iison 

tiTfv  wr-e  .'vx  is.*  *  In  o.»*  -az  X  4*  an,t 
mir  f-  MM\  Rt>\  FSR  I>SR  Feuvl  TNT  a«d  2* 
I>N  f  'etpetii'fSv  r  o^fii-oaiion  ■**  aeaivtr  idfMi'iev  i* 
iecoT"o»f.s,{f.|  la^  RPHCtr  .-r  S’*  It  t  N*  aolu*-  i.s«^g 
XAXouatf*  -fSa'-o  K'ie:-a  viw-!  ? »  av— g  natt^a>Iv  .'«n* 
ta”.ra:e.t  v.n‘  irdf,  •  •’•j*  f,- ..  wxi  jrSsrveai  w-t^m 

;a  *.%•  shf  ■,  -r  W-V  *-=f  vtud.rd 
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Un  OP  UNDSAT  DIGITAL  DATA  FOR  SNOW 
COVER  MAPPINC  IN  THE  UmR  SAINT 
KMBN  RIVER  RASIN.  MAINE. 

Mcny,  CJ..  ct  al.  lane  IWT,  ttp..  ADA-IU  213. 
Rtft.  P.S2-S7. 

Mater,  MS. 

42-2t 

SNOW  COVER  DISTRtSUTtON,  SNOW  DEPTH. 
REMOTE  SENSING,  SNOW  WATER  EQUIVA¬ 
LENT,  MAPPING,  LANDSAT,  COMPUTER  AP- 
PUCATIONS,  FOREST  LAND. 

McMtOMMi  •(  aw*  4tadi  mt  iu  «•«  n»i»ilnit  am 
•teMca  M  II  MO  ttmna  i*  UK  Atefitk.  Miter,  m* 
te  cniiirtiM  aiili  tkc  iciwitewi  M  fin  liiteil.I  mt 
-1  teMtn  Arnna  Ikr  1*77.71  lad  l*7t-7f  atelcn.  T* 
HM  a  liiraillaiii  Ikat  Laateac  tcllmc4  fiA'iarr  nlaa  aa 
a  nateaal  nab  4a  ckiaat.  Iiiminaa  af  ikc  liateat  MSS 
Mate  7  watciiS  nAiarr  valaci  far  a  340  a  MO  Miai 
(430  14  tea)  ana  aaar  Alhfaali  am  cnl*aa*4  la  4aiiiif|r 
dnchaate.  AaataaicalOaaciteiiaaftteaaiaiiaOhaiaiia) 
*(  Ifec  Miiama  far  each  accac  aaa  OerrtiptO  aaO  thaa 

- ._.:i  - - - 1  ^ • 


teWal  naaha,  the  laiteit  OaU  am  neiiaiirl  aaO  eanec- 
tiaai  am  aa4r  tieialif  ilmiiaa  aaO  MTT  iiaiit  i  ilteiaiiia 
The  iifkclcO  nOiiacr  ftaaa  a^ea  anaa  ihiaeO  a  ciaiiilnn 
teenaae  te  telranly  aiih  mmntet  aaaa  Ocyih.  The 
bnaaM  laaO  earn  elaaaca  4te  aai  ehaafe  aiih  laaa  4ifih. 

CRtT-M 

FACTORS  AFFECHNC  WATER  MIGRATION 
IN  FROZEN  SOUS. 

Xo.  X..  ct  ol.  3«ly  IW7.  Itp..  AOA-lt4  7M.  20  reft. 
OKpInat,  J.L,  Tice,  A.R. 

42-443 

SOIL  WATER  MIGRATION.  UNFROZEN 
WATER  CONTENT.  FROZEN  GROUND  PHY¬ 
SICS.  TESTS,  NUCLEAR  MAGNEHC  RESO¬ 
NANCE.  TEMPERATURE  GRADIENTS. 
WATER  CHEMISTRY.  DENSITY  (MASS/- 
VOLUME).  TEMPERATURE  EFFECTS. 

SiO  aaaar^aaialtelaiiaicaiarrOaaihraciaihaaiaOlararan 
helan.  tedaOtet  wane  ctuUM.  laii  teatm.  4cy  iiaiiljr 
Ia4acaiecaaim,acrcaneiai4aic4.  Theaai|.aaaaTeaaaaitel 
te  aaaa«te*ieAjiabMnniaihn|lea»m  ahh  i^iiiat 

naterralarr  aa4  4cjt  liaaity.  L’aOaiea  aacer  eaaicaia 
wan  4aaefahaa4  hy  yalaeO  aaclear  aaaaaelK  maaaaee  aa4 
An*  hcaan  Aiaihi  to  affect  the  aaftaaca  aalcc  caaicat 
ai  a  Iteea  taaymtan  am  tentti|atc4.  Of  ihm  ihne 
hclan,*aly  tetieiaia|  the  aak  caaccainite*  caaaeO  a  iaroc 
chaafe  te  the  aafritca  water  nnaa  icwfctatm  cama. 
Wane  niinriia  te  a*  niitataiciO  liwcca  nil  (Maria  day) 
aaa  Oatrwiarl  te  hariuaully  daaeO  nil  eafaaiaa  aaOcr 
haaar  Itaiecratm  tnficala.  The  Oaa  af  water  ainnliia 
an  cilcdaiii  fiaai  the  water  dainhaiwr  cama  hefen 
aaO  ahcc  tcaliaf.  The  flaa  ia  Oireeily  ynyitriaail  la 
the  traipintarr  inOirat  aa4  amrady  pnprttitnl  n  the 
aaam  raac  af  the  teat  Oarntaa.  aad  4ccreaaca  with  4rcrraaiag 
aa4  tail  4ry  Ocaaay. 


„  far  laaer  atiaaaaa.  aa4  a  aary  hi(h 

aalae  af  appinat  aeaivaltea  eaerpy  an  Maem4  Sn  hipher 
tf;tnlarri.  The  peah  riiaprniiirr  attwipA  an  my 
aaaann  manacman  aa4  aerate  ran  hac  nfaiinly  iaaaaiiim 
nOaaaiiy.  Whilcihciaiiiataapina 
u  ainia  me,  it  i 


CRST-II 

DIStURRANCE  AND  RECOVERY  OF  ARCnC 
ALASEAN  TUNDRA  TERRAIN. 

WpRcr.  DA.,  ct  oL  Joly  1947. 43pL.  ADA-IM  442. 
Rcte.  0.S2-42. 

Cot*.  D..  Snimi.  3,  Raciac.  CH. 

42-334 

TUNDRA.  REVEGETATION.  HUMAN  FAC¬ 
TORS.  LAND  RECLAMATION.  ENVIRONMEN¬ 
TAL  IMPACT.  PIPEUNES.  PERMAFROST, 
ROADS.  UNITED  STATES-ALASKA. 

Thia  firawrat  ia  a  aaannry  af  ant  a  OecaOc  af  CRIIEL- 
anaapeO  naeareh  npaa4te(4aiaihaac*  aa4  racanry  te  aacA- 
era  Alnli  MaA  af  Ate  naaarch  an  ipiiiirtf  hy 


CR  17-10 

CREEP  AND  STRENGTH  REHAVIOR  OFFROZ- 
EN  SILT  IN  UNIAXIAL  COMPRESSION. 

Zho.  Y..  ct  al.  iuly  1917.  67pi.  ADA-IM  116.  Rcte. 
piSMO. 

CMhcc.D.L 

43-426 

FROZEN  GROUND  MECHANICS.  FROZEN 
GROUND  STRENGTH.  SOIL  CREEP.  STRESS 
STRAIN  DIAGRAMS.  RHEOLOGY.  COMPRES¬ 
SIVE  PROPERTIES.  TEMPERATURE  EFFECTS. 
FROZEN  GROUND  PHYSICS.  TESTS. 

t'ateiial  eaaalaaimcaa  aa4  cnattnmraiame  ciaprmiia 
taaiB  am  caaPacted  an  man  than  200  rcmrlPcf.  nCaratcP, 
fneea  apenmear  af  Faahaafa  Hit  aaPer  rarwn  nafiniai 
A  aerica  af  cama  af  ttrera  vt  Mraia  rate  far  tamn  iimpcri. 
lam  fee  ainte  raici  raaptep  (ran  ahaai  004  la 
I/I00j040y000;t  Ihaa  a  dm*  urcapA  canofanPrace  hr- 
tana  the  eaaataal4ima  aaP  ca«ia*i4iram.raie  lem  Ah 
af  Am  ~caaiplcle~  Wen  n  warn  rale  cama  caaU  act 
he  PcacriheP  hy  a  ample  paaer  law  m  eipancaiial  cpaaiiaa. 
teAcatan  that  ppfeteat  Peferatama  mcchnHmr  m  Prmanat 
ahhte  pSlmai  raaprt  nf  warn  rate  Tan  criacal  warn 
mn  fee  PiattepaMliiap  hetatea  the  PPfertai  Pefemama 
aiechaawn  am  iihacncP  in  he  near  l.ljOOO  aaP 
l/LOOOiOOOii  fee  the  mcAam-Pcarc  frnna  Fauhaata  tPt. 
The  feraier  iahcaio  the  traantma  (rnm  Pacnk  fatten  in 
anPnaie  hntik  fractm  at  warn  rate  aKtcner.  ahpc  the 
teller  iatecatet  the  inaaiina  from  Jtdncatmt  creep  in  phPc 
eeecp  (hy  the  aathnrt’  PefimtMa)  haecP  na  the  chw-pet 
ia  Am  lea.  tan  faa  flat  ratal  creepa  am  clnaifirp  Am. 
icm  map.  atech  tt  pin  me  J  he  pbPe  creep.  aaP  feap. 
icm  creep.  rAich  t*  putcraeP  hy  PrUncaiina  creep  The 
tePan  atreai  an  anc  reawne  tn  tcmpifarere  aaP  Wain 
rate  near  a  ccrtaia  raape  nf  Hram  taiet.  hw  il  aat  <ery 
etniliec  In  PenMy  Aiaar’t  creep  lanPd  iiaaO)  fer  tn 
an  eaeP  tn  A  the  creep  Para  tn  ihtc  itiafy  It  nnhe 
aea  fee  ahm.ierm  creep  hat  Pme  an:  A  at  aefl  fee  feap. 
tern  creep  The  ran  prnenc  theory  a»  appheP  tn  the 
cracp  Pau  A  eery  htA  talac  of  etpernamtal  aclttalroa 


Ac  VS.  Caatepical  Sataay'a  TCnteaal  Ftieahan  Rcacm 
-AteAaripfaiitteapeapraaiaaPAePcpartannafEaerpy'a 
■  praoraaa.  a‘ '  ' 

aaP  taieAin  af  the  ail  i 
I  la  acccrai  af  Ac 
n  a  lina  af 
af  BarOnen  Ahekaa 
ieipaet  alaPica  n  aealyete  af 

AMAaa?P _ 

n  Ippiaach  Ae  peAftan  af 
eaatelalin  aapacci  ef  terrate 
hcriiaoc  af  reacarch 
aaiAciBAteAe.  tecta  . 
ada.  lirraa.  Fah  Occk. 

■ay,  Ae  Aietk  Ki 
traea-Aliat*  pipcltec.  The 
etaPe  htePeP  hate,  affmaap 


CRt7-l2 

PERSISTENCE  OF  CHEMICAL  AGENTS  ON 
THE  WINTER  RATTIEFIELD.  PARTt.UTER- 
ATVRE  REVIEW  AND  THEOEEnCAL 
EVALUATION. 

LcaactL  D.C.  Ana  IM7.  20fl.  ADS-I IS  291.  Rc& 

F-lt-IP. 

42-1069 

MILITARY  OPERATION.  CHEMICAL  PROPER¬ 
TIES.  DROPS  (UQUIDS).  SNOW  COVER.  ICE 
COVER.  EVAPORATION.  TEMPERATURE 
GRADIENTS.  IMPURITIES. 

Limacm  ceaccnaap  Fctawtart  af  rhcaacal  aiifen  ifcaia 
Mrf  IViMrf  ckCMOli  in  CrW  CWWMMCMf  MMiftcA- 
Am  imM  «f  irsflct  prwww  m  Amcwmtd  m 

tdMMi  !•  mytcMwii  Ihitef  wad  pv«ctac*l  mctnmadmt. 
TIm  flMAri  «!•  ^amdamad  'm  dm  cm  at  ma  ami  wwv 
■■cwi— froiiry 
llpifiiwnitil  4m  Uf  IcMii  wmd  adadmmm  an  am  jt% 
availiMc.  giymwnwil  ci  if  ■ruin  data  for  rtinmh 
am  mam  mt  mamiad  m  «c9  m  dm  aatdHidaa  at  ka  m 
dm  ftk»— <  iliriifili  Sim  niyniin  Uam  ka  m 
iwItrrN  tm  be  lipiiSnwrty  k  am  makamtai  iImC 

dm  me*  at  <liciRC*l  da$nimiam  mami  u  W  ■4fcc**ri 


KC. 

I*  9  daai  ymeiri 

tMarcct 

i<i*a«EicrpMlmy.  ftcc 
:aMf  man  rifirria  «  aaaif 


teacamtt%. 


oiicMCC  MifpcM  dm 

pfT>cc«4  cfMly  n^atH  at  lw« 
far  rdrrMK  r«#cT3Mni» 
t«K».  ami  tott  ai  lifM* 
I  Kt  ami  umm  tadaeaa 


cut?.!! 

CEOCHCMtSmY  or  FKEEZINC  NINES. 
low-TCMrauTou  pnorEinrtEs  or  sodi¬ 
um  CHLOKIDE. 

Ikwnmmd.  V.L.  ci  al.  m7.  Up..  ADA-US 
751.  21  rth. 
damn,  C.W. 

42*914 

•SINES.  NEEZINO.  GEOCHEMtsmV.  SOLU¬ 
TIONS.  LOW  TEMfEKATUEE  TESTS.  .SOLU¬ 
TIONS.  CHEMICAL  rEOrEETIES.THEEMODY* 
NAMiCS.  SALINITY. 

Tlicrwii  c  at  tkauaiftt  v*l»7teiiu  dMfr 

tafaMj  Wfa«  25  C.  faa  thtaa  pr^ftmet  art  miiam  maaaar^ 
mat  dm  fa*  tc*f»rafarc  rm$t  (Wfa*  d  O.  nr* 
amme  mK  l■l■r^Al^  am  ff  in  wwlt^ttn  ;**  *50  C  Tm 
faac  rf  nw  M  KtaKaatmai  5<ao  ep4»2)  at 

NaO'lflO  vmv  maaamrti  fram  25  C  u-  >*<)  C  m  faat 
at  a  kmia  fa  fttmit  dtttmudfammrnc  ima  at  aatmama 
far  HM  M  C444  rtpam%  <fa— cat  ^aafhjaacd  mwim%  A 
4rflrrr*b*l  mamaama  rafanmnrr  mat  fa  maatmta  *facAa 
fa*t  aafmcnf  tram  ci«4^  KJe*  m  a  fwmax»m  at  tarsfafVtaaa 
aai  iaamaaxtatum  tac  faa(  cRfant*  4ru  matt  fa  fa 
liir  r^tMhai  p«f  nrrrT  ami  cMowkm  fa  sftrhTSy 

••4  iHHfaUr  rfhcfStsmt*  at  NaCl  mti  H2c>.  rr*frrfar!t. 
fafa*  0  C  5Rf»»r»w»taif  at  ifa  MNiwttewis  •*!  ran^sfr-! 


bf  Miag  a  fM  aam  nta  <14  da$/i 
beat  cmU  br  flMmratf 
kapaaamaitdm 
tbc  aadi  pkaaaa.  lha 


I  fa  dm 


fbt  aaidiAajf  at  te  am 
aafaammaaiaa  pwziaf 


paiM  at  HaO 


at  tr-M  _ 

PHYSICAL  AND  STRUCTURAL  CHARACTIR- 
ISnCS  OF  WEDDELL  SEA  PACK  ICE. 

Co«.  AJ..  ct  aL  A*a  1967. 70^.  ADA-IM  169.  31 
fete. 

Acktey.  SF..  Swk.  K.IL.  CiHw.  K.M. 

42-1930 

PACK  ICE.  ICE  PHYSICS.  ICE  STRUCTURE.  SEA 
ICE.  ICE  SAUNITY.  DRILL  CORE  ANALYSH 
FRAZIL  ICE.  MARINE  BIOLOGY.  LUMINES¬ 
CENCE.  ANTARCnCA-WEDDELL  SEA. 

Parity  Fete aeP  Met.  imthephiiiidpiaptnitiefWePPdl 
Sc*  pack  ice  am  te*cMitBn4  an  cat*  4riate(  ef  44  ten 
l•cat*4  atea*  *  tinirrt  ef  4W  aaaiteal  mtea  hen  44  S 
n  7*  S  iMtiaic  M  r  lafily  49  w  bafinte.  Then  anite* 
ttiiihP  ateeapnep  haM  icc  te  aneent  an  bnaa  n 
can  te  arctic  an  tec  af  caateaiahte  awe  aa4  thactem 
h  ia  nahitif  ftan  wactna  tnten  af  M  af  tec  44  ten 
ten  54%  af  tec  lead  te*  antenttea  te  the  Wc44ch  Sn 
te  neeraiep  n  hadL  The  4tefntetea  aa4  eactpatead 
thick  emn  ef  the  tma  dna  ten  eyheeteme  tehee  tea* 
nrfeee  tarheteaee  eteacit  arc  iend*e4  aa4  tet^^  ten  tec 
I'nditin  aaP  ihatim  af  anr  a  tee  appte  Icaete  af 
tee  WeP4ril  Sn  ate  lin  triif.  ilinat  ban  Nteae  te 
the  Atctk  haaaa.  Stteilin  af  .nte  Sratyen  aaP  ndfe 
pm  tecs  m  aanMy  highae  tea*  tten  af  tedr  Aactte 

te'tet'tfn**  *y*^*7*  Anite."4n;aan4  pirrttetjn 
cKlcaatee  Unhaa  theaagh  tec  ice  aeP  lawera  iia  lakterip. 
ffeattaccacc  an  ceilaanP  n  *  anaa*  ef  icnahac  Malaited 
aetniiy  te  Wadidl  Sn  peek  iec.  k  pnaep  ndW  n 
a^tePca  af  eaaBMinP  ten^M  PnPjimM^ajte^n 

hctacca  ^hmaecece  cap  edteiiy  n  atShtnaP  hp  enSce 
week  te  tee  WePPeh  Sn.  (Aate.) 


CRS7-IS 

TENSILE  STRENGTH  OF  FROZEN  SILT. 

Zkh.  Y.  ct  *L  Ai«.  1907. 2Ir.  ADA-IIS  403. 1  nb. 
ChehecL  D.L 

42.47$ 

FROZEN  GROUND  STRENGTH.  TENSIU 
PROPERTIES.  SOIL  PHYSICS.  STRAINS  SEOI- 
MENTS.  UNFROZEN  WATER  CONTENT. 


an  M  icnperaum  Paaa  n  -3  C  hel  i 
The  rraeamaa  nent  d  a  aheai  ran  ef  ■•Ira  fee  aniteat. 
ftnit)  ah  laP  tkteWfa  far  Imrdnei^  afe  Dte  peek 

rale  fee’tente  fePwe.  hateTteomn  li^dy  at*  •ootetet 
ante  rate  fee  hrtttte  hacnee.  The  teteae  relate  rataatea 
shiMsi  ciinuat  M  ttaipirttarti  feaas  teaa  ahan  >3  C 
hat  it  tartea  aak  Pcaaiiy  cap  aian  rate  at  -3  C.  The 


CR  07-16 

PHYSICAL  PROPERTIES  OF  SUMMER  SEA 
ICE  IN  THE  FEAM  STRAIT.  JUNEtIVLY  1914. 
Gnw.  AJ..  ct  iL  Scy.  1917.  Ilyi.  ADA-IM  937.  39 
reft. 

Tucket.  W.R,  Wedu.  W.F. 

42-t$l6 

ICE  PHYSICS.  ICE  CRYSTAL  STRUCTURE.  ICE 
FLOES.  SNOW  DEPTR  ICE  SAUNITY.  BRINES 
FRAZIL  ICE.  ICE  WATER  INTERFACE.  SEA¬ 
SONAL  VARIATIONS  GREENLAND  SEA. 

T)k  phyeieal  |tnr«ti>i  nf  tea  nt  n  the  Fran  Siiaa  tanaa 
•4  Ike  Ctrtaliaf  Sea  am  eaaniineP  iteaait  haat  aaP  Idy 
lace  m  cnaiaanaaa  arte  the  MtFtX  teiP  paagaan  34aae 
•f  Ike  Kc  iiatptel  aahn  Fran  3anai  iataig  ten  garni 
an  tadcnyear,  it  n  crctiMieP  In  la.  mn  at  icaai 
by  ritaair  nf  the  wd  KC  PudwegtP  ten  Fean  3hM 
Piaatg  faac  aaP  Idy  Tfechaan  aaP  nteci  gaiFwan 
mPKcaiP  chat  ante  al  tee  ardcnycat  ne  an  dice  teau 
4  In  3  yean  Sam  enter  na  tee  ama-yeat  ice  atatagel 
:*  tat  Peep  ahPe  Am  m  it  n^l  naly  *  an 

Math  nf  Aa  PUntace  appean  In  he  the  taatPiaf  tahia  ,•*! 
tdlitaenta  nf  the  lana  na  Ac  Ataarr  fSni.ycat  ice.  The 
ephaity  pndin  nf  hnc-year  >tc  ttaaily  ihna  Ae  etetla 
nf  nagmte  htate  Iniaigr  tn  AM  ymfltei  hnn  taeec  MtaP 
iarer  a  m  cipetitatat  am  lahmatiiF;  ten  idm  Aea 
tarhertntn  ii'uitaa  d  taahi-yeae  na  Mr  gmreiy 

amth  feaet  thaa  Arne  nf  ttew.year  ve  Thu  teterentc 
fnrcaleep  a  tery  reteMr  mcia.  nf  ilnttagauhiag  hnaeen 
tht  mn  ite  typtn  Thm  lettna  ciMamMamu  d  tryrr.af 
.-ractm  mPKMe  Am  Ai  m  -3'  d  Ae  ere  t  nmi  t  d 
tnagdamm  ttr  aiA  typetahy  r  faataar  type  tryird  tetaraae 
Tht  ft-ra-mg  21*  tnarwseP  d  enatdar  tte  aah  miy  a 
frn  nttoTtnin  nf  wna  He  the  gratdli  Ite  tnnanerP 
pnatant.  nt  trard.  f  mP  m  aauB  amnma  M  Ae  tnp  d 
-feev  fee  mamty  ■haenrp  m  tadri.;eat  nign  ahm  a 
nttemp  a.  Ae  mme  t  tayiietal  d  nt  ta  mtltkfenh  tnaPi 
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CRREL  REPORTS 


CR  87-17 

EVALUATION  OF  THE  MAGNETIC  INDUC- 
TION  CONDUCTIVITY  METHOD  FOR  DE- 
TECTING  FRAZIL  ICE  DEPOSITS. 

Arconc,  S.A.,  ct  al,  Sep.  1987.  12p..  ADA-186  940, 13 
reft. 

Brockett,  B.E..  Lawson,  D.E.,  Chacho.  E.F. 

42-1517 

ICE  DETECTION,  FRAZIL  ICE,  ICE  GROWTH, 
ICEBOUND  RIVERS,  MAGNETIC  SURVEYS, 
SUBGLACIAL  OBSERVATIONS.  WATER  FLOW, 
MEASURING  INSTRUMENTS. 

The  ability  to  map  frazil  ice  deposits  and  water  channels 
beneath  an  ice.covered  nver  in  central  Alaska  using  the 
magnetic  induction  conductivity  (MI)  technique  has  been 
assessed.  The  study  was  performed  during  the  first  week 
of  Mar.  1986  on  the  Tanana  River  near  Fairbanks  and 
employed  a  commercially  available  instrument  operating  at 
a  fixed  frequency  with  a  fixed  antenna  (coil)  spacing  and 
orientation  Comparisons  of  the  MI  data  with  theoretical 
models  based  upon  physical  data  measured  along  three  cross 
sections  of  the  nver  demonstrate  the  sensitivity  of  the  MI 
technique  to  frazil  ice  deposits.  The  conductivity  generally 
derived  for  the  frazil  ice  deposits  encountered  is  very  low 
(about  6.3  X  1/ 10,000  S/m)  when  compared  with  the  measured 
value  for  water  (about  0011  S/m),  and  is  similar  to  the 
calculated  values  for  gravel  and  sandy  gravel  ^d  sediments. 
In  all  three  cross  sections,  maxima  in  the  apparent  conductivity 
profiles  correlated  with  frazil  ice  deposits  Difficulties, 
possibly  due  to  adverse  effects  of  cold  weather  upon  instrument 
calibration,  affected  the  quantitative  performance  of  the  instru* 
ment  on  one  cross  section,  although  the  interpretation  of 
the  data  (locations  of  open  channels  vs  frazil  deposits)  was 
qualitatively  unaffected. 

CR  87-18 

AUTOMATIC  FINITE  ELEMENT  MESH  GEN¬ 
ERATOR. 

Albert,  M.R..  ct  al,  Sep.  1987, 27p.,  ADA-186  939, 10 
refs. 

Warren,  J.L. 

42-1518 

HEAT  TRANSFER.  FLUID  DYNAMICS,  COM- 
PUTER  PROGRAMS,  MATHEMATICAL  MOD¬ 
ELS,  ENGINEERING. 

Finite  element  computer  codes  are  used  m  a  variety  of 
fields  to  solve  partial  differential  equations  of  importance 
in  science  and  engineering.  The  initial  input  to  all  of 
these  programs  requires  the  formation  of  a  mesh  (i.e ,  extensive 
lists  of  geometncal  dau  listed  in  particular  orders),  and 
the  success  of  the  solution  depends  on  a  welhformed  mesh. 
This  report  documents  a  mathematical  mapping  technique 
and  its  implementation  into  a  computer  code  that  will  automati* 
citly  generate  quality  finite  element  meshes.  This  versatile 
generator  uses  standard  FORTRAN,  requires  no  special  equip¬ 
ment  (such  as  a  digitizer),  is  very  economical  to  run,  and 
IS  UMr-friendly.  The  mathematical  technique  is  discussed, 
advantages  and  limitations  of  the  method  arc  presented, 
examples  are  shown,  and  notes  on  user  instructions  are 
provided. 

CR  87-19 

APPROXIMATE  SOLUTIONS  OF  HEAT  CON¬ 
DUCTION  IN  A  MEDIUM  WITH  VARIABLE 
PROPERTIES 

Yen,  Y.-C,  Sep!  1987,  18p.,  ADA-186  933,  6  refs. 
42-1519 

SNOW  PHYSICS,  HEAT  TRANSFER,  CONDUC¬ 
TION.  ANALYSIS  (MATHEMATICS),  HEAT 
BALANCE,  THERMAL  CONDUCTIVITY. 

The  approximate  heat  balance  integral  method  (HBIM)  is 
extended  to  the  case  of  a  medium  with  variable  properties 
such  as  snow.  The  case  of  linear  variation  of  thermal 
conductivity  is  investigated  An  alternative  heat  balance 
integral  method  (AHBIM)  is  developed  Both  constant 
surface  temperature  and  surface  heat  flux  are  considered 
A  comparison  is  made  of  the  temperature  distribution  from 
the  HBIM,  AHBIM  and  an  analytical  method  for  the  case 
of  constant  surface  temperature  In  general,  results  agree 
uiie  well  With  the  analytical  method  for  small  values  of 
imensionless  time  tau,  but  the  difference  becomes  more 
pronounced  as  tau  increases  It  ts  found  that  the  AHBIM 
With  a  quadratic  temperature  profile  gives  a  vomewhat  better 
result,  especialW  when  the  value  of  the  dimensionless  distance 
is  small  The  results,  when  compared  with  those  from 
HBIM,  AHBIM  and  the  analytical  method  arc  fornd  to 
agree  exceptionally  well  with  the  analytical  method,  especially 
for  targe  values  of  tau 
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MICnOWAVE  AND  STRUCTURAL  PROPER¬ 
TIES  OF  SALINE  ICE. 

Gow,  A  L,  ct  al,  Oct.  1987,  36p.,  ADA-189  307,  Refs. 
p.32-34. 

Arcone,  S.A.,  MeOrew,  S.G. 

42-2419 

ICE  STRUCTURE,  ICE  SALINITY,  MI¬ 
CROWAVES,  ICE  ELECTRICAL  PROPERTIES, 
DIELECTRIC  PROPERTIES.  TESTS,  TEMPERA¬ 
TURE  EFFECTS,  BRINES,  MODELS.  SEA  ICE, 
STRUCTURAL  ANALYSIS. 

The  structure  and  salinity  characteristics  of  saline  icc  slabs 
removed  from  icc  sheets  grown  m  an  outdoor  pool  have 


been  studied  and  related  to  the  complex  relative  dielectric 
permittivity  measured  with  free-space  transmission  techniques 
at  4.80  and  9  SO  GHz.  The  saline  ice  closely  simulated 
arctic  sea  ice  in  its  structural  and  salinity  characteristics, 
which  were  regularly  monitored  in  a  number  of  ice  sheets 
grown  during  the  winters  of  1983-84  and  1984-85.  In- 
situ  transmission  measurements  at  similar  frequencies  were 
also  made  on  the  ice  sheets  themselves  using  antennas  located 
above  and  beneath  the  ice.  The  slab  measurements  were 
made  during  warming  from  -29  to  -2  C  on  slabs  grown 
during  the  winter  of  1983-84  (4  75  GHz)  and  during  a 
warming  and  cooling  cycle  over  a  slightly  larger  temperature 
range  on  slabs  grown  during  the  winter  of  1984-85  (4.80 
and  9.50  GHz) 
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SPECTRAL  MEASUREMENTS  IN  A  DIS¬ 
TURBED  BOUNDARY  LAYER  OVER  SNOW. 
Andreas,  E.L.,  Nov.  1987, 41p..  ADA-190  217,  Rcis. 
p.37-41. 
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SNOW  COVER  EFFECT,  SPECTRA,  BOUNDARY 
LAYER.  SURFACE  TEMPERATURE,  TURBU¬ 
LENT  FLOW.  HUMIDITY. 

The  author  measured  time  series  of  longitudinal  (o)  and 
vertical  ('w)  velocity  and  temperature  (t)  and  humidity  (q) 
fluctuations  with  fast-responding  sensors  in  the  near-neuirally 
stable  surface  layer  over  a  snow-covered  field.  These 
series  yielded  individual  spectra  and  u-w,  w-q  and  t-q  cospectra, 
phase  spectra  and  coherence  spectra  for  nondimensional  fre¬ 
quencies  (fz/U)  from  roughly  0001  to  10  This  is,  thus, 
one  of  the  most  extensive  spectral  sets  ever  collected  over 
a  snow-covered  surfsce.  With  the  exception  of  the  u- 
w  cospectrs,  ail  of  the  spectra  and  cospectra  displayed  the 
expected  dependence  on  frequency  in  an  inertial  or  inertial- 
convcctive  subrange  All,  however,  contained  significantly 
more  energy  at  low  frequency  than  the  Kansas  neutral- 
stability  spectra  and  cospectra  This  excess  low-frequency 
energy  and  the  erratic  behavior  of  the  u-w  cospectra  imply 
that  the  forested  hills  bordering  the  site  on  two  sides  were 
producing  disturbances  in  the  flow  field  at  scales  roughly 
equal  to  the  height  of  the  hilb,  tOO  m.  The  phase  and 
coherence  spectra  suggest  that  internal  gravity  waves  were 
also  frequently  present,  since  the  atmospheric  boundary  layer 
generally  had  slightly  stable  stratification.  Consequently, 
at  this  complex  site,  turbulence  alone  determines  the  spectra 
and  cospectra  at  high  frequency:  at  low  frequency  the  spectra 
and  cospectra  reflect  a  combination  of  topographically  generat¬ 
ed  turbulence  and  internal  waves  From  the  measured 
temperature  and  humidity  spectra  and  the  t-q  cospcctra, 
the  author  computed  refractive  index  spectra  for  light  of 
0.55-micfon  and  millimeter  wavelengths,  the  first  such  spectra 
obtained  over  snow. 
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THERMAL  INSTABILITY  AND  HEAT  TRANS¬ 
FER  CHARACTERISTICS  IN  WATER/ICE  SYS¬ 
TEMS, 

Yen,  Y.-C,  Nov.  1987,  33p..  ADA-189  627,  33  refs. 
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ICE  WATER  INTERFACE,  HEAT  TRANSFER, 
MELTWATER,  PHASE  TRANSFORMATIONS, 
WATER  TEMPERATURE,  TEMPERATURE 
VARIATIONS,  CONVECTION,  ANALYSIS 
(MATHEMATICS),  DENSITY  (MASS/VOLUME). 
TEMPERATURE  DISTRIBUTION, 

This  review  discusses  problems  associated  with  the  anomalous 
tcmperaturc-densily  relations  of  water.  It  covers  a)  onset 
of  convection,  b)  temperature  structure  and  natural  convective 
heat  transfer,  and  c)  laminar  forced  convective  heat  transfer 
in  the  water/ice  system.  The  onset  of  convection  m 
a  water/ice  system  was  found  to  be  dependent  on  thermal 
boundary  conditions,  not  a  constant  value  as  in  the  classical 
fluids  that  have  a  monotonic  temperature-density  relationship 
The  watcr/ice  system  also  exhibits  a  unique  temperature 
distnbuiion  in  the  melt  layer  immediately  after  the  critical 
Rayleigh  number  is  exceeded  and  soon  after  it  establishes 
a  more  or  less  constant  temperature  region  progressively 
deepening  as  the  melt  layer  grows  The  constant  tempera¬ 
ture  IS  approximately  3  2  C  for  water  layers  formed  from 
above  but  vanes  for  melt  layers  formed  from  below.  The 
heat  fiux  across  the  watcr/ice  interface  was  found  to  be 
a  weak  power  function  and  to  increase  linearly  with  temperature 
for  melted  layers  from  above  and  below,  respectively  Both 
theoretical  an*'  experimental  melting  studies  of  icc  spheres, 
cylinders,  and  vertical  plates  show  a  minimum  heat  flux 
in  the  water/ice  system  due  to  the  density  extremum  of 
4C  The  inversion  temperature  vas  from  5  1  to  56  r 
For  the  case  of  laminar  forced  convection  melting  heat 
transfer,  the  presence  of  an  interfacial  velocity  (due  to  phase 
transition)  reduces  heat  transfer  m  companson  with  the  case 
without  phase  change. 
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ICE  COVER  THICKNESS.  REMOTE  SENSING, 
SEA  ICE.  ELECTROMAGNETIC  PROSPECT¬ 
ING,  SOUNDING.  SUBGLACIAL  OBSERVA¬ 
TIONS,  AIRBORNE  EQUIPMENT.  ANALYSIS 
(MATHEMATICS). 


A  study  was  made  ir  May  1985  to  determine  the  feasibility 
of  using  an  airborne  electromagnetic  sounding  system  for 
profiling  sea  tee  thickness  and  the  sub-ice  water  depth  and 
conductivity.  The  study  was  made  in  the  area  of  Prudhoe 
Bay,  Alaska.  The  multtfrequency  airborne  electromagnetic 
sounding  system  consisted  of  control  and  recording  electronics 
and  an  antenna.  The  electronics  module  was  installed 
in  a  helicopter,  and  the  7-m-long  tubular  antenna  wu  towed 
beneath  the  helicopter  at  about  35  m  above  the  ice  surface. 
For  this  electromagnetic  system,  both  first-year  and  second- 
year  sea  ice  could  be  profited,  but  the  resolution  of  ice 
thickness  decreased  as  the  ice  became  rough  This  decrease 
was  associated  with  the  large  footprint  of  the  system,  which 
effectively  smoothed  out  the  sea  icc  relief.  Under-ice 
water  depth  was  determined,  as  was  seawater  conductivity. 
The  results  of  the  feasibility  study  were  encouraging,  and 
further  system  development  is  therefore  warranted. 
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OPTIONS  FOR  MANAGEMENT  OF  DYNAMIC 
ICE  BREAKUP  ON  THE  CONNECTICUT  RIVER 
NEAR  WINDSOR,  VERMONT. 

Fcrrick,  M.G.,  et  al,  Mar.  1988,  16p..  ADA-195  329, 
8  refs. 

Lemieux,  G.E.,  Wcyrick,  P.B.,  Demont,  W. 
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ICE  BREAKUP,  ICE  CONTROL,  RIVER  ICE,  HY- 
DRAULICS,  HYDROLOGY,  FLOOD  CONTROL, 
TESTS 

The  Comtsh-Windsor  bridge  is  the  longest  covered  bridge 
in  the  United  States  and  hu  significant  historical  va’ue. 
At  a  large  peak  flow,  dynamic  ice  breakup  of  the  Connecticut 
River  can  threaten  the  bndge  and  cause  flood  damage  in 
the  town  of  Windsor,  VT.  Throughout  the  1985-86  winter 
we  regularly  monitored  ice  conditions,  including  a  midwinter 
dynamic  tee  breakup  on  27  January  We  conducted  con¬ 
trolled  release  tests  over  the  operating  range  of  the  turbines 
at  Wilder  Dam  upstream  during  both  open  water  and  ice 
cover  conditions.  These  data  and  observations  were 
analyzed  in  light  of  more  than  60  years  of  temperature 
and  diMharge  records.  Our  analysis  indicates  that  river 
regulation  presents  alternatives  for  ice  management  that  would 
minimize  the  probability  of  bndge  damage  and  flooding  during 
breakup 
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FREEZING  OF  SOIL  WITH  AN  UNFROZEN 
WATER  CONTENT  AND  VARIABLE  THERMAL 
PROPERTIES. 

Lunerdim,  V.J.,  Mar.  1988,  23p,  ADA-195  343,  15 
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SOIL  FREEZING,  UNFROZEN  WATER  CON¬ 
TENT.  THERMAL  CONDUCTIVITY,  PHASE 
TRANSFORMATIONS,  TEMPERATURE  EF¬ 
FECTS.  SPECIFIC  HEAT. 

While  many  matcnals  undergo  phase  change  at  a  fixed  tempera¬ 
ture.  soil  systems  exhibit  a  definite  zone  of  phase  change. 
The  vanaiion  of  unfrozen  water  with  temperature  causes 
a  soil  system  to  freeze  or  thaw  over  a  finite  temperature 
range.  Exact  and  approximate  solutions  are  given  for 
conduction  phase  change  of  plane  layers  of  soil  with  unfrozen 
water  contents  that  vary  linearly  and  quadratically  with  temper¬ 
ature.  The  temperature  and  phase  change  depths  were 
found  to  vary  significantly  from  those  predict.d  for  the 
constant-temperature  or  Neumann  problem  The  thermal 
conductivity  and  specific  heat  of  the  soil  within  the  mushy 
zone  vaned  as  a  function  of  unfrozen  water  content.  It 
was  found  that  the  effect  of  specific  heal  is  negligible,  white 
the  effect  of  variable  thermal  conductivity  can  be  accounted 
for  by  a  proper  choice  of  thermal  properties  used  in  the 
constant-ihermal-properiy  solution 
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PERSISTENCE  OF  CHEMICAL  AGENTS  ON 
THE  WINTER  BATTLEFIELD.  PART  2. 
EVAPORATION  FROM  ICE  AND  SNOW. 
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MILITARY  OPERATION,  CHEMISTRY,  EVAPO¬ 
RATION,  SNOW  IMPURITIES,  ICE  COMPOSI¬ 
TION,  SOLUBILITY.  ICE  AIR  INTERFACE, 
TESTS. 

Very  little  inrormation  is  available  on  the  evaporation  of 
liquid  chemicals  from  icc  or  snow  Orgtnophosphorus 
chemical  agents  and  thcir  simulants  have  appreciable  mutual 
solubility  wiih  water.  Theoretically,  this  would  be  expected 
to  lead  to  simple  dilution,  causing  retardation  of  their  evapora¬ 
tion  al  the  icc/air  interface  Polar  chemicals  such  as 
these  arc  also  known  to  spread  when  applied  to  ice  enhancing 
evaporation  due  to  surface  area  expansion  or  a  *‘spread 
factor”  relative  to  non-spreading  droplets  These  notions 
were  tested  by  comparing  evaporation  of  dimethyl  mcthylphos- 
phonatc  (DMMP)  from  icc  and  Teflon,  a  non-spreading 
surface  Evaporation  from  ice  was  initially  much  slower, 
but  increased  wjth  lime,  while  the  evaporation  rate  from 
Teflon  was  nearly  constant  The  data  suggest  that  dissolu¬ 
tion  of  ice  at  the  interface  retards  DMMP  evaporation 
This  15  supported  b>  the  cquilib.  um  solubility  of  ice  in 
DMMP,  which  was  measured  concurrently,  These  prelimi¬ 
nary  results  imply  that  evaporation  of  chemical  agents  dispersed 
f'n  ICC  will  be  retarded  to  some  degree  by  the  dissolution 
process,  rufthcr  experimentation  wiU  be  needed  to  explain 
the  observed  increase  in  evaporation  rate  with  time. 
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COMPOSITE  BUILDINGS  FOR  MILITARY 
BASES 

Fltnders.  S.N.,  Mar.  1988, 25p.,  ADA-194  475, 4  refs. 
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MILITARY  FACILITIES,  BUILDINGS,  SAFETY, 
COST  ANALYSIS,  CONSTRUCTION  MATERI¬ 
ALS. 

ThU  report  compares  the  use  of  composite  buildings  with 
the  use  of  conventional  buildings  Composite  buddings 
are  those  that  combine  into  fewer  buildings  several  uses 
that  traditionally  have  occurred  in  separate  buildings  The 
comparisons  are  based  on  construction  costs,  life  cycle  costs, 
speed  of  construction,  materials  availability,  energy  efTiciency, 
fire  safety,  organizational  efltctency,  incremental  or  modulai 
constrtKtion,  and  habitability.  The  uses  reported  on  include 
a  military  training  facility  m  St.  Jean,  Quebec,  a  shopping 
and  community  center  complex  for  Fort  Wainwnght,  Alaska, 
and  battalion  and  brigade  buddings  for  mobilization  at  Fort 
Leonard  Wood,  Missoun,  and  in  Alaska.  In  each  case, 
when  comparisons  are  made  between  permanently  constructed 
buildinn,  the  composite  buddings  are  cheaper  to  build  and 
muntam  than  the  conventional  buildings  The  composite 
building  consume  less  energy  and  are  much  more  convenient 
to  their  occupants. 

CR  88-05 

MECHANICAL  PROPERTIES  OF  MULTI-YEAR 
SEA  ICE.  PHASE  II:  ICE  STRUCTURE  ANAL¬ 
YSIS. 

Richtcr-Menge,  J.  A.,  ct  al,  Mar.  1 988, 27p ,  ADA-2 1 3 
043,  15  refs. 

Perron,  N. 
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SEA  ICE,  ICE  MECHANICS,  ICE  STRUCTURE, 
GRAIN  SIZE.  ICE  COMPOSITION 
This  report  describes  the  structural  analysis  of  multi-year 
sea  ice  samples  that  were  tested  in  the  second  phase  of 
a  program  desired  to  obtain  a  comprehensive  understanding 
of  the  mechanical  properties  of  multi-year  sea  ice  from  the 
Alaskan  Beaufort  Sea.  Each  test  specimen  is  classified 
into  one  of  three  major  ice  texture  categories  granular, 
columnar,  or  a  mixture  of  columnar  and  granular  ice  The 
crystallographic  orientation,  percent  columnar  ice,  and  gram 
size  are  then  evaluated  for  the  granular  and/or  columnar 
ice  m  the  sample  Test  results  are  interpreted  with  respect 
to  these  parameters.  The  overall  composition  of  multi¬ 
year  ridges  is  considered,  based  on  the  extensive  field  sampling 
that  was  done  in  the  program.  The  effect  of  sample 
orientation  on  the  results  is  also  discussed 
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TEMPERATURE  AND  STRUCTURE  DEPEND¬ 
ENCE  OP  THE  FLEXURAL  STRENGTH  AND 
MODULUS  OF  FRESHWATER  MODEL  ICE. 
Oow,  A,J.,  ct  al,  June  1988,  43p.,  ADA-199  637,  21 
refs. 
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ICE  STRENGTH,  FLEXURAL  STRENGTH.  ICE 
STRUCTURE,  ICE  TEMPERATURE,  STRAIN 
TESTS,  STRESSES,  ICE  CRYSTAL  STRUCTURE, 
TEMPERATURE  GRADIENTS,  ICE  GROWTH, 
AIR  TEMPERATURE. 

This  report  presents  results  of  small  beam  testing  conducted 
in  a  test  tank  on  ice  corresponding  in  structure  to  the 
two  major  ice  types,  Si  and  S2.  encountered  m  lake  ice 
sheets.  Tests  of  730  beams  in  the  temperature  range 
•1  to  -19  C  showed  that  macrocrystalline  (SI)  and  columnar 
(S2)  ice  differ  appreciably  in  their  flexural  characteristics, 
and  that  these  differences  are  attributable  to  variations  in 
the  size  and  orientation  of  the  crystals  in  the  icc  and  the 
thermal  condition  of  the  beams  Parallel  testing  of  cantilever 
and  simply  supported  beams  indicated  a  virtual  non-depend¬ 
ence  of  flexural  strength  on  the  temperature  of  the  fiber 
in  tension.  It  was  also  determined  that  the  sharply  terminat¬ 

ed  comers  of  conventional  cantilever  beams  are  a  source 
of  appreciable  stress  concentration  that  can  reduce  the  intrinsic 
flexural  strength  by  as  much  as  one-half,  but  which,  in 
most  cases,  can  be  substantially  relieved  by  drilling  holes 
at  the  beam  roots.  Overall,  flexural  strengths  did  not 

exceed  1200  kPa  for  cantilever  beams  or  1630  kPa  for 
simply  supported  beams  tested  m  parallel  with  cantilever 
beams  The  highest  flexural  strengths  were  measured  on 
isothermal  simply  supported  beams  of  S2  icc  tested  with 
the  top  surface  m  tension,  with  average  strengths  for  such 
tee  increasing  from  1650  kPa  at  -1  C  to  nearly  2600  kPa 
ai  -19  C 
CR  88-07 

DECONTAMINATION  OF  CHEMICAL  AGENTS 
ON  THE  WINTER  BATTLEFIELD.  A  LITERA¬ 
TURE  REVIEW  AND  PRELIMINARY  ASSESS¬ 
MENT. 

Parker,  L.V ,  June  1988,  48p..  ADB-123  137.  Refs. 
p.38-43. 
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MILITARY  OPERATION,  CHEMISTRY.  POLLU¬ 
TION,  COUNTERMEASURES.  DECONTAMI¬ 
NATION,  POLAR  REGIONS.  WINTER 

This  report  reviews  the  literature  existing  prior  to  1967 
on  the  elTectiveness  of  chemical  decontamination  in  a  cold 
or  Winter  environment.  Both  thcmical  neutralization  tech¬ 
niques  and  physical  methods  for  decontamination  arc  discussed 


With  resrsect  to  their  use  on  a  winter  battlefleld.  The 
U.S.  Army’s  current  standard  decontaminants  are  compared 
to  other  chemical  ncjtrahzing  agents  Physical  decontami¬ 
nation  methods  that  are  discussed  include  thermal  decomposi¬ 
tion  methods,  hot  air  decontamination,  aqueous  and  solvent 
cleaning  techniques,  abrasive  cleaning  techniques,  and  the 
use  of  absorbents.  The  potential  utility  of  field  expedient 
methods  on  a  winter  battlefield  ts  reviewed  Final  recom¬ 
mendations  cite  specific  areas  where  research  is  needed  so 
that  cold  weather  decontamination  doctrine  can  be  better 
defined 
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DEVELOPMENT  OF  AN  ANALYTICAL  METH- 
OD  FOR  THE  DETERMINATION  OF  EXPLO¬ 
SIVE  RESIDUES  IN  SOIL.  PART  II:  ADDI¬ 
TIONAL  DEVELOPMENT  AND  RUGGEDNESS 
TESTING. 

Jenkins,  T.F.,  ct  al,  July  1988,  46p.,  ADA-213  045, 
Refs,  passim. 

Schumacher,  P.W.,  Walsh,  M.E.,  Bauer,  C.F. 
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SOIL  ANALYSIS.  SOIL  TESTS,  SOIL  CHEMIS¬ 
TRY,  SOIL  POLLUTION,  EXPLOSIVES. 

The  analytical  method  for  determinauon  of  explosive  residues 
in  soil  developed  by  Jenkins  and  Walsh  (1987)  was  tested 
and  modified  to  improve  its  usability  The  major  modifica¬ 
tion  is  the  use  of  an  aqueous  CaQ2  solution  to  achieve 
flocculation  and  settling  of  suspended  particulates  prior  to 
filtration.  Ruggednesstestingdemonstratedthat  themethod 
IS  not  sensitive  to  minor  modifications  in  analytical  protocol 
Specific  studies  indicated  that  the  following  had  negligible 
effects  on  determined  sot!  concentrations:  the  degree  of  grind¬ 
ing  prior  to  extraction  with  acetonitrile,  the  ratio  of  soil 
mass  to  extraction  solvent  volume,  the  kind  of  mixing  (vortex 
mixing  or  manual  shaking)  used  prior  to  ultrasonic  bath 
extraction,  the  concentrations  of  CaC12  used  for  flocculation, 
the  length  of  time  allowed  after  flocculation  before  samples 
were  filtered,  and  the  number  of  samples  processed  simultane¬ 
ously  m  the  ultrasonic  bath  Specific  studies  were  conducted 
to  determine  how  long  stock  and  working  standards  and 
soil  extracts  were  stable.  The  combined  analyte  stock 
solution  IS  good  for  at  least  a  year,  and  the  combined 
working  standard  is  good  for  at  least  28  days  Results 
indicated  that  soil  extracts  can  be  held  for  at  least  two 
months  before  being  analyzed  without  measurable  analyte 
loss.  Care  needs  to  be  taken  to  ensure  that  air  drying 
1$  not  conducted  in  direct  sunlight,  otherwise  losses  of  TNT 
will  result  The  authors  recommend  a  full  collaborative 
test  of  the  method  to  define  performance  charactenstics 
in  everyday  use. 
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RIVER  ICE,  ICE  NAVIGATION,  ICE  CONTROL, 
ICE  REMOVAL,  ICE  CONDITIONS,  MODELS, 
LOCKS  (WATERWAYS),  CHANNELS  (WATER- 
WAYS),  DAMS,  TESTS. 

This  report  desenbes  the  development  of  a  river  ice  prow 
to  ^  attached  to  a  towboat  for  opening  ice-free  navigation 
channels  or  for  ice  management  in  the  vicinity  of  the  locks 
and  dams  on  the  northern  nven  of  the  United  Slates  (Illinois, 
Ohio  and  Upper  Mississippi  rivers)  Following  a  literature 
survey,  the  basic  concept  of  the  prow  was  selected  to  minimize 
construction  and  maintenance  costs  Three  successive  mod¬ 
els  were  constructed  and  tested  in  level  ice  m  the  CRREL 
Test  Basin  to  optimize  the  prow's  performance  from  the 
points  of  view  of  resistance  and  maneuverability  in  level 
ice  Test  results  are  presented  and  discussed 


CR  88-10 

MEASUREMENT  AND  INTERPRETATION  OF 
ELECTRICAL  FREEZING  POTENTIAL  OF 
SOILS. 

Kcish,  D.J  ,  cl  al,  Aug.  1988,  9p.,  ADA-201  699,  23 
refs. 

Taylor,  S. 

43-1562 

FREEZING  POTENTIAL  (ELECTRICAL).  FROST 
HEAVE.  SOIL  FREEZING.  CHEMICAL  COMPO¬ 
SITION,  SOIL  WATER.  SOIL  PRESSURE,  EX¬ 
PERIMENTATION.  ELECTRICAL  PROPERTIES 

NVhen  soil  freezes,  abrupt  changes  occur  in  the  electrical 
potential  measured  between  electrodes  buried  m  frozen  vs 
unfrozen  regions  These  "freezing  potentials"  can  vary 
in  polarity  and  magnitude  depending  on  soil  type,  freezing 
rate,  nature  and  concentration  of  electrolytes  in  the  soil- 
N^atcr.  etc  This  report  finds  that  electrical  potential  changes 
of  the  same  order  of  magnitude  as  freezing  potentials  (i  e.. 
about  100  mV)  can  be  generated  by  simply  compressing 
(he  soil  at  room  temperature  This  suggests  that  a  significant 
and  previously  unrecognized  source  of  electrical  freezing 
potential  could  be  due  to  pressure  induced  during  frost  hcav  ing 
Because  many  interrelated  variables  are  responsible  for  cicctri 
<.al  freezing  potential,  the  use  of  freezing  potential  to  predict 
corrosivity,  water  migration,  or  other  physical  properties  of 
freezing  soils  is  considered  to  be  inappropriate 


CR  88-11 

ATMOSPHERIC  laNG  AND  BROADCAST  AN¬ 
TENNA  REFLECTIONS. 

Ryerson,  CC,  Aug.  1988,  13p.,  ADA-200  378,  17 
refs 

43-1400 

ICING,  ANTENNAS,  ICE  DETECTION,  ICE  AC¬ 
CRETION,  MEASURING  INSTRUMENTS,  STA¬ 
TISTICAL  ANALYSIS. 

This  study  assesses  the  effects  of  atmospheric  icing  on  broadcast 
transmission  reflections  on  two  mountains— Mount  Mansfleld 
in  northern  Vermont  and  Mount  Washington  in  New  Hamp¬ 
shire.  Experience  and  theory  suggest  that  antenna  ice 
accretions  produce  large  signal  reflections.  Correlations 
between  reflection  coefficients  and  ice  accretions  on  Rose- 
mount  tee  detectors  adjacent  to  antennas  were  low  and 
occasionally  negative.  The  unexpected  correlations  may 
be  due  to  factors  not  measured,  such  as  antenna  tuning, 
ice  type  and  ice  location  on  the  antenna  system  Other 
confounding  factors  may  include  ice  detector  performance 
and  methods  used  to  compute  antenna  ice  accretions  from 
the  ice  detectors 


CR  88-12 

NEW  ENGLAND  MOUNTAIN  ICTNG 
CLIMATOLOGY. 

Ryerson.  C.C..  Aug.  1988,  35p.,  ADA-200  281,  24 
refs. 

43-1339 

ICING,  ANTENNAS,  ICE  DETECTION,  SYNOP¬ 
TIC  METEOROLOGY,  MOUNTAINS,  ICE  AC¬ 
CRETION,  STATISTICAL  ANALYSIS.  ATMO¬ 
SPHERIC  PRESSURE,  MEASURING  INSTRU¬ 
MENTS. 

Statistics  and  weather  maps  are  used  to  compare  the  atmospher¬ 
ic  icing  climatology  of  t»o  New  England  mountains  Mount 
Mansfield  in  northern  Vermont  and  Mount  Washington  in 
New  Hampshire  Atmospheric  icing,  as  measured  with 
Rosemount  ice  detectors,  is  twice  as  frequent  on  Mount 
Washington,  with  about  12-20  times  greater  intensities  and 
25-50  times  more  accretion  Periods  between  icing  events 
average  35-4$  hours  on  the  two  peaks  Most  Mount 
Mansfield  icing  events  are  of  low  intensity  Plots  indicate 
the  return  probabilities  of  ice  events  by  length,  intensity 
and  accretion  magnitude.  Approximately  half  of  all  severe 
icing  on  the  two  peaks  occurs  during  and  immediately  after 
cold  front  passages.  Icing  is  most  intense  when  lows 
are  about  450  km  to  the  east  of  the  mountains  High- 
pressure  centers  are  never  closer  than  about  450  km  during 
intense  icing  Prolonged  accretion  periods  occur  when 
coastal  and  inland  storms  merge  or  follow  closely 


CR  88*13 

PROFILE  PROPERTIES  OF  UNDEFORMED 
FIRST-YEAR  SEA  ICE. 

Cox,  G.F.N.,  cl  8l,  Sep.  1988,  57p.,  ADA-213  087, 75 
refs 

Weeks,  W.F. 

43-4595 

SEA  ICE,  ICE  MECHANICS,  ICE  SALINITY,  ICE 
STRENGTH,  ICE  TEMPERATURE,  ICE  MOD¬ 
ELS.  ICE  DEFORMATION. 

In  many  sea  ice  engineering  problems  the  ice  sheet  has 
been  assumed  to  be  a  homogeneous  plate  whose  mechanical 
properties  are  estimated  from  the  bulk  salinity  and  average 
temperature  of  the  ice  sheet  Typically  no  regard  has 
been  given  to  the  vertical  variation  of  ice  properties  in 
the  ice  sheet  or  to  the  time  of  ice  formation.  This  paper 
first  reviews  some  of  the  mechanical  properties  of  sea  ice. 
including  the  ice  tensile,  flexural  and  shear  strengths,  as 
well  as  the  ice  modulus  Equations  for  these  properties 
arc  given  as  functions  of  the  ice  bnne  volume,  which  can 
be  determined  from  the  ice  salinity  and  temperature  Next 
a  numerical,  finite  difference  model  is  developed  to  predict 
the  salinicy  and  temperature  profiles  of  a  growing  ice  sheet. 
In  this  model  ice  temperatures  are  calculated  by  performing 
an  energy  balance  of  the  heat  fluxes  at  the  ice  surface. 
The  conductive  heat  flux  obtained  from  the  energy  balance 
IS  then  used  to  calculate  the  rate  of  ice  growth  and  ice 
thickness  by  applying  the  Stefan  ice  growth  equation  Ice 
salinities  are  determined  by  considering  the  amount  of  initial 
salt  entrapment  at  the  ice/water  interface  and  the  subsequent 
bnne  drainage  due  to  brine  expulsion  and  gravity  drainage 
Icc  salinity  and  temperature  profiles  are  then  generated  using 
climatologual  data  for  the  Central  Arctic  Basin  The 
profiles  appear  to  be  realistic  and  agree  reasonably  well 
with  field  data  Finally  the  predicted  salinity  and  tempera¬ 
ture  profiles  are  combined  with  the  mechanical  property 
data  to  provide  mechanical  property  profiles  for  first-year 
sea  ICC  of  different  thicknesses,  grown  at  different  limes 
of  the  winter  The  predicted  profiles  give  composite  plate 
properties  that  are  significantly  different  from  bulk  properties 
ob'atned  by  assuming  homogeneous  plates  In  addition 
vMth  failure  strength,  pr.^'llcs  give  maximum  strengths  in 
the  interior  of  the  sheet  as  contrasted  v  ith  the  usual  assumption 
of  maximum  strength  at  the  cold,  upper  ice  surface  Surpris¬ 
ingly  the  mechanical  property  profiles  arc  only  a  function 
of  the  icc  thickness,  independent  of  the  time  of  icc  formation 
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CR  88*14 

ON  THE  PRESSURE  DROP  THROUGH  A  UNI¬ 
FORM  SNOW  LAYER. 

Ycn»  Y.C.,  Sep.  1988,  lOp.,  ADA-201  045,  8  refs. 
43*1401 

SNOW  COVER,  POROUS  MATERIALS,  FLUID 
FLOW,  PRESSURE.  FLOW  RATE,  FRICTION, 
SNOW  DENSITY,  MATHEMATICAL  MODELS, 
EXPERIMENTATION. 

An  experimental  study  covenng  a  mass  flow  rate  ranging 
from  1  62  to  67.45  g/sq  cm*s  and  snow  density  varying 
from  0  377  to  0.472  g/cu  cm  has  been  conducted  Pressure 
drops  ranging  from  0.012  to  2.868  gf/sq  cm  were  recorded 
A  plot  of  the  fnction  factor  f(p)  vs  Re(p)  (deHned  as  the 
classical  Reynolds  number  Re  for  fluid  flow  through  conduits) 
showed  a  good  representation  of  all  the  experimental  data. 

Cr  88*15 

SHIP  MODEL  TESTING  IN  LEVEL  ICE:  AN 
OVERVIEW. 

Tatinclaux,  J.C.,  Oct.  1988,  30p.,  ADA-201  012,  Refs. 
p.26-30. 

43*1402 

ICE  STRENGTH,  ICE  MODELS,  SHIPS,  SHEAR 
STRENGTH,  FLEXURAL  STRENGTH,  TANKER 
SHIPS,  TESTS.  ICE  CONDITIONS,  ICE  DENSITY. 
ICE  GROWTH,  COMPRESSIVE  PROPERTIES. 
This  report  presents  a  genera)  discussion  of  model  testing 
of  ships  in  level  ice  The  main  points  covered  are:  1) 
modeling  entena  for  ships  in  ice,  which  must  take  into 
account  the  presence  of  a  solid  boundary  at  the  water  surface; 
2)  types  of  model  ice  used  in  various  tanks-^saline  ice, 
urea«doped  ice,  EG/AL>/S  ice  and  synthetic  ice;  3)  techniques 
for  growing  model  ice  sheets,  and  achieving  and  monitoring 
the  required  ice  properties.  4)  limitations  of  both  model 
ice  and  property  measurement  techniques  S)  model  testing 
procedures  for  EHP  and  SHP  tests  and  their  limitations; 
6)  comparison  between  model  test  results  and  available  full- 
scale  trials  data;  7)  existing  empirical  and  analytical  or  semi* 
analytical  algorithms  for  predicting  ship  performance  m  level 
ice;  8)  current  research  at  CRREL  and  research  facilities 
to  improve  modeling  techniques  and  data  interpretation,  and 
9)  novel  bow  designs  for  ice-trsnsiting  >essels. 

CR  88*17 

CHEMICAL  ASPECTS  OF  SOIL  FREEZING. 
Henry,  K,  Oct.  1988,  8p.  ADA-205  392,  17  refs. 
43*4596 

SOIL  FREEZING.  SOIL  WATER,  FROST  HEAVE. 
FREEZING  POINTS. 

Soil  water  chemistry  and  soil  particle  characteristics  directly 
and  significantly  influence  the  freezing  process  in  soils  The 
rate  of  frost  heave  is  influenced  because  chemicals  modify 
water  migration  and  depress  the  freezing  point  in  soils. 
Solutes  arc  concentrated  when  they  arc  expelled  from  crystal¬ 
lizing  ice,  modifying  adsorbed  film  thicknesses,  depressing 
freezing  points,  creating  concentration  gradients,  altering  forces 
between  particles  or  between  ice  and  particles,  and  mt^ifying 
the  chemical  potential  of  the  water  These  cfTccis  often 
have  counteracting  influences  on  frost  heave  Solute  expul¬ 
sion  during  freezing  produces  a  “fringe-like''  freezing  front 
in  saline  soils,  primarily  because  of  freezing  point  depression; 
this  may  also  be  true  in  '‘nonsaline"  soils  Heave  can 
Ik  reduced  by  adding  chemicals  to  soil  to  depress  the  freezing 
point  or  to  modify  the  soil's  structure  or  hydraulic  characteris¬ 
tics.  The  concentration  of  solutes  m  the  unfrozen  water 
of  the  freezing  soil  can  possibly  be  used  for  isolating  toxic 
wastes  in  soil. 

CR  88*18 

MEASUREMENT  OF  THE  UNFROZEN  WATER 
CONTENT  OF  SOILS:  COMPARISON  OF  NMR 
AND  TDR  METHODS. 

Smith,  M.W..ctal,  Oct  1988, 1  Ip.,  ADA-203  082, 10 
refs. 

Ticc,  A  R. 

43*1844 

SOIL  WATER,  UNFROZEN  WATER  CONTENT. 
NUCLEAR  MAGNETIC  RESONANCE,  DIELEC¬ 
TRIC  PROPERTIES.  FROZEN  GROUND.  TESTS. 
PHOTOMETERS,  MEASURING  INSTRU¬ 
MENTS 

The  results  of  a  laboratory  testing  program,  tamed  out 
to  compare  two  independent  methods  for  determining  the 
unfrozen  water  content  of  soils,  arc  described  Wiih  the 
time  domain  rcflcclomciry  method,  the  unfrozen  water  content 
IS  inferred  from  a  calibration  turtc  of  apparent  dielectric 
constant  vs  volumetric  water  content,  determined  by  experi¬ 
ment.  Previously,  precise  calibration  of  the  TDR  technique 
was  hindered  by  the  lack  of  a  reference  ..omparison  method, 
which  nuclear  magnetic  resonance  now  offers  This  has 
provided  a  much  greater  scope  for  calibration,  including 
a  Wide  range  of  soil  types  and  temperature  (unfrozen  water 
content)  "Hic  results  i*f  the  testing  program  yielded  a 
relationship  between  dielectric  constant  and  s  olumctric  unfroz¬ 
en  water  content  that  is  largely  unaffected  by  soil  type, 
although  a  subtle  but  apparent  dependency  on  the  texture 
of  the  soil  was  noted  It  is  suggested  that  this  effect 
originates  from  the  lower  valued  dielectric  c*instani  for  ad¬ 
sorbed  soil  water  In  spite  of  this,  the  general  equation 
presented  may  be  considered  adequate  for  most  practical 
purposes  The  standard  error  of  estimate  is  0  015  cu 
cm^cu  cm.  although  this  may  be  reduced  by  calibrating 
for  individual  soils  Uncf  guulclmcs  on  system  and  probe 


design  are  oflered  (o  help  ensure  that  use  of  the  TDR 
method  will  give  results  consistent  with  the  relationship 
presented 

CR  88*19 

UNFROZEN  WATER  CONTENTS  OF  UNDIS¬ 
TURBED  AND  REMOLDED  ALASKAN  SILT  AS 
DETERMINED  BY  NUCLEAR  MAGNETIC 
RESONANCE. 

Ticc,  A.R.,  et  al,  Nov.  1988,  17p ,  ADA-203  696,  13 
refs. 

Black,  P.B.,  Berg,  R.L 
43*1998 

UNFROZEN  WATER  CONTENT.  FROZEN 
GROUND,  FREEZE  THAW  CYCLES,  NUCLEAR 
MAGNETIC  RESONANCE,  DRILL  CORE 
ANALYSIS,  TEMPERATURE  EFFECTS,  SOIL 
STRUCTURE,  TESTS,  WATER  CONTENT. 

Unfrozen  water  content  as  a  flinction  of  temperature  was 
measured  in  the  laboratory  using  nuclear  magnetic  resonance 
(NMR)  for  16  undisturb^  frozen  cores  acquired  flom  the 
Northwest  Alaska  Pipeline  Company  Chilled  Gas  Test  Facility. 
The  cores  were  then  remolded  and  brought  to  their  original 
densities  and  water  contents,  and  unfrozen  water  content 
as  a  function  of  temperature  was  again  measured  over  three 
warming  and  cooling  cycles  It  was  found  that  differences 
in  unfrozen  water  contents  between  the  unduturbed  warming 
and  cooling  curves  depended  upon  relative  degree  of  saturation 
and  Its  effect  on  soil  structure.  Only  slight  changes  occurred 
during  the  three  warming  curves  of  the  remolded  soil,  indicating 
minor  freezing  and  thawing  consequences  on  the  soil  structure. 

CR  88-20 

DEVELOPMENT  AND  DESIGN  OF  SLUDGE 
FREEZING  BEDS. 

Martel,  C.J.,  Dec.  1988,  49p.,  ADA-213  086,  Refs. 
p.43-46. 

43-4597 

SLUDGES,  SEWAGE  TREATMENT,  FREEZE 
THAW  TESTS.  MATHEMATICAL  MODELS. 

This  study  develops  design  entena  for  a  new  sludge  dewatering 
unit  operation  called  a  sludge  freezing  bed  This  bed 
uses  natural  freeze-thaw  to  condition  the  sludge  The 
total  depth  of  sludge  that  can  be  frozen,  thawed  and  dewatered 
by  this  process  in  a  year  is  the  mam  entenon  needed  for 
design.  Laboratory  tests  assessed  the  dewateribility  of 
freeze-thaw  conditioned  water  treatment  plant  sludge  and 
both  anaerobically  and  aerobically  digested  wastewater  sludges 
at  various  depths.  Mathematical  models  for  predicting 
the  design  depth  were  developed;  values  for  the  input  parame¬ 
ters  to  (he  models  were  obtained  from  the  literature  or 
from  laboratory  and  pilot-scale  expenments  The  dewatera- 
bility  tests  indicated  that  the  depth  of  sludge  that  can  be 
applied  IS  not  limited  by  dramability  Up  to  2  0  m  of 
each  sludge  drained  in  minutes  after  freeze-thaw  conditioning 
Except  for  the  aerobically  digested  sludge,  the  solids  content 
after  drainage  is  high  enough  to  permit  mechanical  removal 
The  physical  and  thermal  characteristics  of  frozen  sludge 
were  found  to  be  equivalent  to  those  of  ice  An  analysis 
of  the  freezing  and  thawing  models  reveals  that  the  design 
of  a  freezing  bed  wilt  depend  on  the  duration  and  intensity 
of  the  freezing  and  thawing  seasons. 

CR  88-21 

MEASUREMENT  OF  FROST  HEAVE  FORCES 
ON  H.PILES  AND  PIPE  PILES. 

Johnson.  J.B.,  ct  al.  Dec.  1988,  49p.,  ADA-205  010, 
Refs,  p.33-34. 

Buska,  J.S. 

43-2029 

FROST  HEAVE.  MEASUREMENT.  PILES, 
SHEAR  STRE.:S,  ANALYSIS  (MATHEMATICS). 

The  magnitude  and  vanation  of  forces  and  shear  stresses, 
caused  by  frost  heaving  Fairbanks  silt  and  the  adfreeze 
effects  of  a  surface  ice  layer  and  a  gravel  layer,  were  determined 
as  a  function  of  depth  by  using  electric  strain  gauges  along 
the  upper  2  75  m  of  a  pipe  pile.  30  5  cm  ID  x  095 
cm  wall,  and  an  H-ptlc.  25  4  cm  web  x  85  kg>  lineal  m 
The  peak  frost  heaving  forces  on  the  H-pilc  for  three  consecu¬ 
tive  winter  seasons  (1982-1985)  were  752,  790  and  802 
kN.  respectively  Peak  frost  heaving  forces  on  the  pipe 
pile  of  IMS  and  lll5  kN  were  determined  only  for  the 
second  and  ihird  winter  seasons  Maximum  average  shear 
stresses  acting  on  the  H-pilc  were  256.  348  and  308  kPa 
during  (he  three  winter  seasons  .Maximum  average  shear 
stresses  acting  on  the  pipe  pile  were  627  and  972  kPa 
for  the  second  and  third  winter  seasons  Ice  collars  were 
placed  around  (he  (ops  of  both  piles  during  the  first  and 
third  winter  seasons  to  measure  the  adfreeze  effects  of  a 
surface  ice  layer  The  ice  layer  may  have  contributed 
15  to  20%  of  the  peak  forces  measured  on  the  piles.  A 
06-m-thick  gravel  layer  replaced  the  soil  around  (he  tops 
of  both  piles  for  the  second  and  third  winter  seasons  to 
measure  (he  adfreeze  effects  of  a  iravci  backfltl  The 
gravel  layer  on  the  H-piic  may  have  contributed  about  35  r 
of  the  peak  forces  measured.  Maximum  heaving  forces 
and  shear  stresses  iKciirrcd  during  periods  of  maximum  cold 
and  soil  surface  heave  magnitude.  These  were  not  related 
to  the  depth  of  frost  penetration  for  most  of  the  winter 
since  frost  w  as  present  al  all  depths  extending  to  the  permafrost 
(able  Sod  surface  displacements  of  2  to  7  cm  were 
measured  at  (he  experiment  site  during  (he  study  The 
important  mechanisms  that  determine  (he  magnitude  of  uplift 
heave  forces  arc  1)  sod  heaving  as  the  driving  force,  and 


2)  soil  temperature,  which  controls  the  unfrozen  water  content, 
mechanical  properties  of  the  soil  and  the  area  of  influence 
of  heaving  pressure 

CR  88*26 

COMPARISON  OF  SOIL  FREEZING  CURVE 
AND  SOIL  WATER  CURVE  DATA  FOR  WIND¬ 
SOR  SANDY  LOAM. 

Black,  P.B.,  et  al,  Oct.  1988,  37p.,  ADA-202  365,  14 
refs. 

Tice,  A  R. 

43- 1843 

SOIL  FREEZING,  SOIL  WATER,  NUCLEAR 
MAGNETIC  RESONANCE,  LOAMS,  TEMPERA¬ 
TURE  EFFECTS,  FREEZING  POINTS.  TESTS, 
ANALYSIS  (MATHEMATICS). 

Unfrozen  water  content  aa  a  function  of  temfwraturc  wa. 
measured  in  the  laboratory  using  nuclear  magnetic  resonance 
(NMR)  for  a  Windsor  sandy  loam  soil.  The  data  were 
related  to  previously  measured  soil  moisture  retention  data 
through  the  modified  Clapeyron  equation  with  suitable  adjust¬ 
ment  for  surface  tension.  The  results  show  the  usefulness 
of  extending  the  soil  freezing  curve  to  temperatures  only 
slightly  below  freezing  and  the  soil  water  curve  to  very 
great  suction. 

CR  89-01 

SEAFLOOR  TEMPERATURE  AND  CONDUC¬ 
TIVITY  DATA  FROM  COASTAL  WATERS  OF 
THE  U.S.  BEAUFORT  SEA. 

Sellmann,  P.V.,  ct  al,  Jan.  1989,  19p.,  ADA-205  428, 
6  refs. 

Reimnitz,  E.,  Kempema,  E.W. 

43*2123 

OCEAN  BOTTOM,  WATER  TEMPERATURE, 
TEMPERATURE  MEASUREMENT.  WATER 
TEMPERATURE,  THERMAL  CONDUCTIVITY, 
BEAUFORT  SEA. 

Important  and  unique  seabed  engineering  properties  and  condi¬ 
tions  observed  on  the  shallow  shelf  of  the  Beaufort  Sea 
may  be  caused  by  low  temperatures  and  variable  salinities 
of  bottom  waters.  A  year-long  monitoring  program  was 
initiated  during  the  fall  of  1985  to  make  daily  measurements 
of  these  parameters  using  small,  self-contained,  low-cost  in* 
strumentation  units  placed  on  the  seabed  m  4  locations 
The  4  Sites  selected  were  in  areas  where  overconsolidated 
sediments,  seasonal  seabed  freezing  and  shallow  ice-bonded 
permafrost  are  known  to  occur  The  instruments  were 
recovered  during  the  ull  of  1986,  3  units  contained  useful 
data  The  longest  record  was  341  days  at  station  8  m 
outer  Harrison  Bay  Seabed  temperatures  above  0  C. 
for  the  period  of  record,  occurred  only  15  days  at  one 
Site  and  13  days  at  another  The  mean  annual  temperatures 
for  these  sues  were  -155  C  and  *160  C  Estimates 
of  the  onset  of  seabed  freezing  suggest  that  the  seabed 
can  freeze  on  all  but  82  days  of  the  year 

CR  89*02 

AIRBORNE  RADAR  SURVEY  OF  A  BRASH  ICE 
JAM  IN  THE  ST.  CLAIR  RIVER. 

Daly,  SF,  el  al.  Feb.  1989,  17p.,  ADA-206  868,  11 
refs. 

Arconc,  S.A. 

43*3475 

ICE  JAMS,  AIRBORNE  RADAR,  RIVER  ICE, 
SAINT  CLAIR  RIVER. 

A  brash  ice  jam  in  the  South  Channel  of  the  St.  Clair 
River  was  profiled  m  Feb  1987  using  a  helicopter-borne 
shorl'pulse  radar  operating  m  the  UHF  band  near  500  MHz. 
During  the  same  time,  measurements  of  the  brash  ice  depth 
and  water  temperature  were  made  from  a  Coast  Guard 
icebreaker  The  returned  radar  pulses  consisted  of  a  strong 
coherent  reflection  from  the  water  surface,  preceded  (and 
followed)  by  incoherent  returns  from  the  brash  ice.  The 
measured  waveform  lime  delays  were  then  converted  to 
mean  freeboard  height  of  the  brash  ice  pieces  above  the 
water  surface  Given  the  mean  freeboard  height,  an  estimate 
of  the  total  brash  icc  thickness  was  made  This  estimate 
was  greater  than  the  range  of  the  direct  shipboard  measure¬ 
ments  The  difference  is  believed  due  to  difrerences  between 
ICC  porosity  above  and  below  the  water  line,  to  melting 
Within  thr  icc  and  to  partial  submergence  of  some  of  the 
surface  \  s  It  is  concluded  that  (his  technique  could 
be  used  ft  inapping  relative  brash  icc  depth  if  the  complexities 
of  automating  waveform  analysis  could  be  overcome. 

CR  89-03 

ON  THE  USE  OF  THE  PHI-VARIABLE  TO  DE¬ 
SCRIBE  THE  STATE  OF  WATER  IN  POROUS 
MEDIA. 

Black.  P  B  .  Feb.  1989,  7p .  ADA-206  869,  1 1  refs. 

44- 3014 

SOIL  FREEZING.  SOIL  WATER  MIGRATION. 
FROST  HEAVE.  ICE  PRESSURE.  WATER  PRES¬ 
SURE.  ICE  WATER  INTERFACE.  AIR  WATER 
INTEREACE.  ANALYSIS  (MATHEMATICS) 

The  coriccptv  <»f  Oibbs  free  energy  and  surface  tensions 
arc  developed  to  ticsenbe  the  state  of  water  in  two-phase 
porous  ^oil  systems  in  terms  of  the  phi'variablc  This 
approach  differs  from  previous  attempts  at  describing  the 
(hcrmmiynamtc  behavior  of  water  in  porous  materials  by 
orfertng  a  simple  and  tnUiUivc  framework  In  this  frame¬ 
work.  the  phi-variablc  is  fmimJ  to  control  the  microscopic 
interfaces  between  the  pore  constituent  icc  or  air  and  water. 
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CR  89*04 

INVESTIGATIONS  OF  DIELECTRIC  PROPER¬ 
TIES  OF  SOME  FROZEN  MATERIALS  USING 
CROSS-BOREHOLE  RADIOWAVE  PULSE 
TRANSMISSIONS. 

Arconc,S.A.,cial,Mar.  1989, 18p,  ADA-207  302,24 
refs. 

Delaney,  A.J. 

43-3476 

FROZEN  GROUND,  RADIO  WAVES,  DIELEC¬ 
TRIC  PROPERTIES,  SITE  SURVEYS,  UNITED 
STATES-ALASKA 

Pulsed  radiowaves  have  been  transmitted  between  boreholes 
at  specially  prepared  sites  in  central  Alaska  to  determine 
physical  properties  of  the  intervening  material  The  bore¬ 
holes  were  drilled  12*25  m  deep  in  both  ice*nch  silt  and 
frozen  alluvium,  materials  commonly  found  in  the  Alaskan 
intenor.  The  pulse  spectra  were  centered  near  100  MHz 
and  were  analyzed  to  obtain  the  ground  dielectric  constant 
and  the  attenuation  rate  (beta),  which  were  then  correlated 
with  material  type,  water  content  and  temperature  The 
ice-nch  silt,  which  had  volumetric  ice  contents  between  47 
and  707c,  gave  ground  dielectric  constant  values  between 
4  and  7  and  beta  values  between  2  and  4  dB/m,  thus 
limiting  the  use  of  our  commercial  equipment  to  borehole 
spacings  of  less  thin  20  m  For  this  material,  ground 
dielectric  constant  correlated  well  with  volumetric  ice  content 
but  not  with  temperature  In  a  deep  section  (25  m). 
dielectric  contrasts  were  seen  between  ice-neh  silt,  massive 
ice  and  frozen  gravel  in  the  frozen  alluvium,  ground 
dielectric  constant  values  varied  between  4  and  6  and  beta 
values  were  less  than  1  dB/m,  thus  allowing  signals  to 
be  received  at  a  borehole  spacing  of  over  40  m  Cenerally. 
ground  dielectric  constant  varied  little  with  depth  for  any 
borehole  pair  The  pulses  recorded  at  the  widest  spacings 
were  due  to  direct  transmissions  and  not  to  alternate,  indirect 
paths  that  might  include  surface  reflection  or  refraction 
The  observations  thus  demonstrate  a  method  for  reducing 
the  number  of  boreholes  commonly  required  for  obtaining 
geotechnical  information,  and  they  provide  data  for  determin¬ 
ing  borehole  separation  for  a  few  common  materials 

CR  89-05 

EXPERIMENTS  ON  THE  CUTTING  PROCESS 
IN  ICE. 

Ueda.  H.T.,  et  al,  Apr  1989,  36p.,  ADA-209  350,  9 
refs. 

Kalafut,  J. 

43-3895 

ICE  CUTTING.  LAKE  ICE.  ICE  LOADS.  ICE 
BREAKING,  ICE  CRACKS, 

Cutting  tests  were  carried  out  on  natural  lake  ice  using 
parallel  motion,  orthogonal  cutting  tools  Parameters  that 
varied  were  cutter  rake  angle,  from  *5  to  30  deg.  cutter 
velocity  from  4  0  to  10  6  in./s,  and  depth  of  cut  from 
0  to  0  200  in  The  average  horizontal  and  vertical  compo¬ 
nents  of  force  and  the  average  of  the  five  highest  peak 
horizontal  forces  ucrc  determined  and  the  specilic  energies 
N»erc  calculated.  ITic  maximum  average  horizontal  force 
was  67  lb  and  the  maximum  average  vertical  force  ivas 
J3  lb  The  30  deg  rake  angle  cutter  had  the  lowest 
specific  energ>  Since  some  of  the  cuts  were  made  from 
a  free  surface  and  some  from  within  a  groove  made  by 
earlier  cuts,  all  of  the  data  cannot  be  compared  The 
sequence  of  going  from  the  shallouest  to  the  deepest  cuts 
or  vice  versa  in  the  same  groove  has  a  significant  effect 
on  the  cutting  forces  and  on  the  contour  of  the  fractured 
surface.  The  effect  of  cutter  velocity  not  clearly 
evident,  at  least  with.n  the  range  of  velocities  employed 

CR  89-06 

RADIATIVE  TRANSFER  IN  FALLING  SNOW:  A 
TWO-STREAM  APPROXIMATION. 

Koh,  G  ,  Apr  1989,  lOp .  ADA-208  960,  8  refs 
43-3675 

LIGHT  TRANSMISSION,  SNOW  OPTICS,  LIGHT 
SCATTERING,  SNOWFALL.  ATMOSPHERIC 
ATTENUATION. 

Light  transmission  measurements  through  falling  snow  have 
produced  results  unexplainable  by  single  scattering  arguments 
A  two-stfcam  approximation  to  radiative  transfer  is  used 
to  derive  an  analytical  expression  that  describes  (he  effects 
of  multiple  scattering  as  a  function  of  (he  snow  optical 
depth  and  (he  snowy  asymmetry  parameter  The  approxi* 
mate  solution  is  simple  and  it  may  be  as  accurate  as  the 
exact  solution  for  describing  (he  transmission  measurements 
Within  (he  limits  of  experimental  uncertainties 

CR  89-07 

WATER  DETECTION  IN  THE  COASTAL 
PLAINS  OF  THE  ARCTIC  NATIONAL  WILD- 
LIFE  REFUGE  USING  HELICOPTER-BORNE 
SHORT  PULSE  RADAR. 

Arconc.  S.A.,  ct  al.  Apr.  1989,  25p.,  ADA-208  908,  4 
refs. 

Delaney.  A  J..  Calkins,  D  J 
43-3477 

AIRBORNE  RADAR.  RIVER  ICE.  SURVEYS.  EN¬ 
VIRONMENTAL  IMPACT 

A  hcltcopicr-bornc  shorl-puUc  radar  sur\c>  of  waici  rc'oiirvcs 
was  performed  along  the  coastal  plains  of  the  Arctic  National 
Wildlife  Refuge  m  Mar  1988  lo  help  evaluate  ihc  potential 
environmental  mipad  of  resource  exploration  The  surveys 


concentrated  on  the  major  rivers  and  a  few  lakes  of  the 
area  and  were  performed  at  approximately  5-m  altitude  and 
5-m/s  flight  speed  The  radar  antenna  was  externally 
mounted  on  the  helicopter  skids  and  emitted  6-  to  7-ns 
pulses  whose  bandwioth  was  centered  near  500  MHz  The 
locations  of  most  surveys  were  determined  by  a  satellite 
positioning  system.  llie  ice  cover  was  generally  frozen 
to  the  river  bed  in  all  areas  investigated,  except  for  open 
water  reaches  within  extensive  icings  that  developed  down¬ 
stream  from  hot  springs.  The  radar  data  revealed  sub¬ 
ice  water  channels  within  the  icings  as  well  as  water  beneath 
ice  mound  features  in  icing  areas  in  the  delta  regions  of 
the  major  rivers  A  systematic  radar  survey,  augmented 
with  drilling,  of  one  chain  of  three  mounds  allowed  ‘*'e 
water  volume  to  be  estimated,  but  did  not  reveal  any  external 
source.  It  is  speculated  that  a  more  intensive  ground- 
based  radar  and  drilling  survey  would  clearly  identify  whether 
the  water  soruce  was  confined  to  the  talik  or  was  from 
an  aquifer  system. 

CR  89-08 

ICE-WATER  PARTITION  COEFFICIENTS  FOR 
RDX  AND  TNT. 

Taylor,  S..  Apr.  1989,  lOp,  ADA-209  243,  7  refs. 

43- 3869 

EXPLOSIVES,  SOIL  POLLUTION,  WASTE  DIS¬ 
POSAL,  SOIL  FREEZING.  ARTIFICIAL  FREEZ¬ 
ING,  FREEZING  RATE,  ICE  WATER  INTER¬ 
FACE.  WASTE  TREATMENT,  ENVIRONMEN¬ 
TAL  PROTECTION.  ICE  GROWTH. 

An  ice-water  partition  experiment  using  RDX  and  TNT 
was  conducted  to  determine  the  eflicicncy  with  which  the 
formation  of  ice  excludes  nonvolatile  organic  compounds 
RDX  and  TNT  are  being  used  by  CRREL  as  substitutes 
for  volatile  organics  to  see  if  freezing  can  move  organics 
in  saturated  soils  Knowledge  of  the  behavior  of  RDX 
and  TNT,  i.e ,  diflusivity  and  partition  coefflcient.  is  important 
for  determining  the  conditions  under  which  they,  and  the 
volatile  organics  of  interest  for  hazardous  waste  cleanup, 
might  be  moved  TNT  and  RDX  are  excluded  from 
the  ice  structure  at  freezing  rates  of  up  to  0.00009  cm/s 
(3  1  in  /day).  An  upper  limit  for  the  partition  coeffictcni. 
K,  was  estimated  using  the  measured  effective  partition  coeffi¬ 
cient  and  the  growth  rate  of  the  tec 

CR  89*09 

DEVELOPMENT  OF  AN  ANALYTICAL  METH¬ 
OD  FOR  THE  DETERMINATION  OF  EXPLO¬ 
SIVE  RESIDUES  IN  SOIL.  PART  3.  COL- 
LABORATIVE  TEST  RESULTS  AND  FINAL 
PERFORMANCE  EVALUATION. 

Bauer,  C.F.,  et  al.  May  1989.  89p ,  ADA-213  000,  23 
refs. 

Jenkins,  T.F.,  Koza,  S  M ,  Schumacher,  P  W , 
Miyares,  P.H  ,  Walsh,  M.E. 

44- 3757 

SOIL  POLLUTION,  EXPLOSIVES.  CHEMICAL 
ANALYSIS,  SOIL  TESTS,  SOIL  CHEMISTRY. 
STATISTICAL  ANALYSIS. 

A  collaborative  test  of  a  method  for  the  determination  of 
nitroaromatic  and  nitramme  explosives  in  soil  was  conducted 
at  eight  laboratories  The  method  involves  extraction  of 
a  2  00-g  portion  of  soil  with  100  ml  of  acetonitrile  in 
a  sonic  bath,  dilution  of  5  00  mL  of  soil  extract  with  5  00 
mL  of  aqueous  CaCI2.  filtration  and  determination  by  RP- 
HPLC-UV  at  254  nm  Certiflcd  reporting  limits  (CRLs) 
and  method  detection  limits  (MDLs)  were  obtained  for  HMX, 
RDX.  TNT  and  ten  other  analytes  Values  ranged  from 
0  07  to  2  15  microgram 'g  for  the  CRLs  and  from  0  03 
to  1.27  microgram/g  for  the  MDLs  The  analytes  (HMX. 
RDX.  TNB,  DNB.  tciryUTNT  and  2.4-DNT)  were  measured 
in  eight  ficld-conlaminatcd  soils  and  eight  spiked  standard 
matrix  soils  Both  sets  of  eight  consisted  of  four  individual 
samples  in  duplicate  Concentrations  ranged  from  the 
limits  of  detection  to  nearly  1000  microgram  ig  The  results 
were  evaluated  by  means  of  analysis  of  variance  and  regression 
analysis  with  and  without  the  inclusion  of  Jala  identified 
as  outliers  The  results  indicate  that  collaborators  have 
nearly  equivalent  performance  on  spiked  samples,  and  that 
for  neid'Contaminatcd  soil  (he  variability  of  extraction  recover¬ 
ies  contributes  to  imprecision  Analyte  recoveries  were 
good,  except  for  tctryl  95'97‘«.  for  HMX.  RDX.  TNT  and 
DNT  (similar  to  recoveries  from  aqueous  samples),  92-93'“ 
for  DNB  and  INB.  and  for  tctryl 

CR  89-10 

DEFINITION  OF  RESEARCH  NEEDS  TO  AD¬ 
DRESS  AIRPORT  PAVEMENT  DISTRESS  IN 
COLD  REGIONS. 

Vinson,  T.S..  ct  al.  May  1989,  I42p  .  ADA-212  238, 
17  refs 

Berg,  R  L..  Zomerman.  I .  Haas  W  M. 

44-1722 

RUNWAYS.  PAVEMENTS.  FROST  ACTION. 
DAMAGE,  AIRPORTS.  CRACKS 

In  early  fall  1984.  a  questionnaire  was  sent  to  over  325 
general  aviation  airports  in  cold  regions  Ilic  results  from 
over  200  responses  were  compiled  and  evaluated  and  over 
20  airport  managers  were  contacted  for  additional  details 
Site  visits  were  made  to  16  atrpoits  u*  obtain  additional 
inroriuation  The  most  common  pavement  piobicms  uicnti- 
ficd  ill  the  stud}  »iic  jssocutcvl  with  non-trartK-rcUitcd 
phenomena  and  include  1)  pre  existing  cracks  fcnvcimg 
through  asphalt  csmcrctc  overlays  tin  tw^i  ycats  or  less) 
•  )  thciinal  cracking,  aiul  3)  Uingituvlinal  cracking  tat  a^onsiiuv 


non  jo.nt)  Most  of  the  airports  experienced  1)  water 
pumping  up  through  cracks  and  joints  m  the  pavements 
during  spring  thaw,  or  2)  additional  roughness  due  to  differen¬ 
tial  frost  heave  in  the  winter,  or  both  problems.  Many 
airport  managers  reported  that  debris  was  generated  at  cracks 
during  the  winter  and  spring  Many  pavement  problems 
can  be  traced  to  the  evolutionary  history  of  general  aviation 
airports  and  the  lack  of  consideration  for  site  drainage. 
Based  on  the  recognition  of  these  problems,  several  future 
research  programs  are  identified 

CR  89*11 

THERMAL  AND  SIZE  EVOLUTION  OF  SEA 
SPRAY  DROPLETS. 

Andreas,  E  L ,  June  1989,  37p ,  ADA-210  484,  Refs. 

p.34.37. 

43-4042 

DROPS  (LIQUIDS),  SEA  SPRAY,  MOISTURE 
TRANSFER,  THERMODYNAMICS,  BUBBLES, 
ANALYSIS  (MATHEMATICS),  MODELS. 

Sea  spray  droplets  initially  have  the  same  temperature  as 
the  ocean  surface  from  which  they  formed.  In  high  latitudes, 
under  a  relatively  cold  wind,  they  therefore  cool  and  evaporate, 
in  effect  enhancing  the  air-sea  exchange  of  heat  and  moisture. 
With  a  future  goal  of  investigating  this  enhanced  exchange 
in  mind,  this  report  develops  model  equations  with  which 
to  track  the  thermal  and  size  (moisture  content)  evolution 
of  a  spray  droplet  from  the  time  it  is  created  until  it  comes 
to  equilibrium  with  its  environment  On  testing  the  model 
against  some  of  the  scanty  data  available  on  the  evolution 
of  saline  droplets,  good  agreement  is  found  The  thermal 
evolution  of  the  droplets  obeys  T(i)*T  sub  eq  exp(-t/t8U 
sub  T)  very  well  Here,  T  is  the  instantaneous  droplet 
temperature.  T  sub  eq  is  the  equilibrium  temperature  of 
the  droplet  and  t  is  lime  The  time  constant  is  the 
time  required  '  ir  the  droplet  to  come  to  within  1/c  of 
T  sub  cq  Similarly,  fur  the  moisture  (size  or  radius) 
evolution,  u  time  scale  is  defined  as  the  time  required  for 
the  droplet  radius  to  come  to  within  1/e  of  its  equilibrium 
radius  Tau  sub  r  is  always  about  three  orders  of  magnitude 
larger  than  tau  sub  T.  the  thermal  exchange  is  thus  virtually 
complete  before  the  moisture  transfer  starts.  Consequently, 
the  ambient  humidity  has  little  effect  on  the  thermal  exchange, 
and,  analogously,  the  initial  droplet  temperature  has  negligible 
effect  on  the  moisture  exchange. 

CR  89-12 

FRAMEWORK  FOR  CONTROL  OF  DYNAMIC 
ICE  BREAKUP  BY  RIVER  REGULATION. 
Fcrrick,  M.G.,  ct  al,  June  1989,  14p.,  ADA-210  869, 
18  refs 
Mulherin,  N. 

43-4385 

ICE  BREAKUP.  RIVER  ICE,  UNSTEADY  FLOW. 
FLOOD  CONTROL.  ICE  JAMS,  ICE  MODELS. 

In  this  report,  we  describe  and  classify  the  entire  range 
of  ice  breakup  behavior,  from  thermal  to  dynamic,  to  provide 
order  to  this  complex  process  The  theory  and  model 
of  the  authors  are  refined,  building  on  the  concept  of  an 
intrinsic  relationship  between  river  waves  and  dynamic  ice 
breakup  A  force  balance  is  developed  for  a  common 
dynamic  breakup  behavior  Empirical  criteria  that  quantify 
the  resistance  to  breakup  of  an  icc  cover  are  obtained  from 
a  case  study  and  compared  w  ith  published  values.  Sensitivity 
studies  of  ice  breakup  with  the  completed  model  demonstrate 
insights  that  follow  from  the  theory  presented  and  the  intuitive 
nature  of  the  results  This  framework  for  understanding 
river  ice  processes  provides  the  option  for  ice  management 
by  river  regulation,  and  we  focus  on  the  potential  for  control 
of  ICC  breakup  The  concept  of  controlled  breakup  involves 
a  release  of  water  from  a  dam  that  moves  the  ice  downstream 
of  locations  with  a  high  potential  for  damage  during  uncon¬ 
trolled  breakup  The  abrupt,  shori-duraiion  characteristics 
of  the  controlled  release,  patterned  after  those  of  unregulated 
river  breakup,  minimize  both  the  volume  of  water  required 
to  cause  breakup  and  (he  water  levels  at  breakup  The 
open  water  created  by  the  breakup  collects  heat  that  increases 
the  rate  of  melting  of  the  tcc  The  benefits  of  successful 
regulation  include  floivding  prevention,  minimum  erosion,  and 
decreased  potential  for  icc  damage  to  structures  during  breakup, 
without  adverse  cffcclx  on  (he  environment. 

CR  89-13 

COASTAL  SUBSEA  PERMAFROST  AND  BE- 
DROCK  OBSERVATIONS  USING  DC  RESIS¬ 
TIVITY. 

Scllmann.  P.V.,  cl  al.  June  1989.  I3p ,  ADA-210  784, 
20  refs 

Delaney,  A  J  .  Arconc.  S  A. 

43-4386 

MAPPING.  SUBSEA  PERMAFROST.  COASTAL 
TOPOGRAPHIC  FEAnjPES.  ELECTRICAL 
RESISTIVITY.  SOUNDING  MODELS. 

Mcaxurcincntx  were  made  at  several  New  England  coastal 
sites  and  at  three  sues  in  PiuJh'  c  Bay.  Alaska,  to  evaluate 
<lc  resistivity  techniques  for  oupping  resistive  seabed  features 
bedrock  and  subsea  pcrm3froj.l  Ilic  field  studies  employed 
the  four-probe  Wenner  arr.**)  technique,  with  electrode  separa¬ 
tions  up  to  50  m  Ihc  New  England  sites  were  selected 
to  simulate  perinaffost  conditions  to  help  establish  a  feeling 
fiir  the  range  of  apparent  resistivity  in  areas  of  subsea  perma¬ 
frost.  ami  for  information  on  the  '  ticai  and  lateral  resolution 
of  ihc  technique  Al  Piudhoc  oay.  offshore  measurements 
were  made  with  a  floating  cable,  and  inland  mc.isurcmcn(s 
wcic  in.idc  using  cicclrotics  ditvcn  into  the  ground  These 
obsLivaiionsin\hvatc  that  the  cicctricai  properties  of  permafrost 
hc.icath  (he  ctMstal  bluff  and  adjacent  tundra  arc  rapidly 
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modified  by  coastal  erosion  and  i^riodic  flooding  during 
storms.  Maximum  apparent  resistivity  at  the  water's  edge 
was  around  SO  ohm  m,  and  at  distances  greater  than  100 
m  from  shore  all  values  were  less  than  20  ohm  m  Modeling 
supported  by  the  dniting  data  permitted  an  interpretation 
of  the  position  of  the  top  of  ice>bonded  subsea  permafrost. 
Real  resistivities  for  the  icc'bonded  permafrost  ranged  from 
200  to  1000  ohm  m.  The  technique  and  equipment  used 
for  this  study  appear  to  have  applications  lot  studies  in 
shallow  coastal  waters  where  permafrost  is  not  more  than 
30  m  below  the  seabed  and  where  wat'^r  depths  do  not 
exceed  6  to  7  m. 


CR  89*14 

DYNAMIC  FRICTION  OF  A  METAL  RUNNER 
ON  ICE.  I.  MODEL  SLED  TEST. 

Itagaki,  K.,  et  al,  June  1989,  I7p.,  ADA-211  498,  30 
refs. 

Huber,  N.P.,  Lemieux,  G.E. 

43-4609 

SLEDS,  METAL  ICE  FRICTION,  ICE  FRICTION, 
ICE  SOLID  INTERFACE,  SKIS. 

The  effects  of  runner  material  and  surface  conditions  on 
the  friction  between  runners  and  ice  were  studied.  A 
model  sled  was  pushed  over  a  6-m-tong  ice  sheet  and  the 
reduction  of  speed  of  the  sliding  sled  was  measured  The 
fnction  calculated  by  the  reduction  of  speed  between  two 
gates  indicated  that  smooth  runners  showed  lower  friction 
at  around  -1  C  than  at  around  -10  C.  as  expected,  but 
the  fnction  of  rough  runners  showed  little  temperature  depend¬ 
ence  The  lower  thermally  conductive  runner  showed  lower 
fnction  than  higher  thermally  conductive  smooth  runners 
as  the  theory  predicted,  but  such  effects  were  obscured 
on  rougher  runners. 


CR  89*15 

TWO-STREAM  MULTILAYER.  SPECTRAL 
RADIATIVE  TRANSFER  MODEL  FOR  SEA  ICE. 
Pcrovich,  D.K..  July  1989,  17p,  ADA-212  433,  24 
refs. 

44-313 

SEA  ICE,  ICE  OPTICS.  ALBEDO.  LIGHT  TRANS- 
MISSION,  ELECTROMAGNETIC  PROPERTIES. 
RADIATION.  MATHEMATICAL  MODELS. 

The  reflection,  absorption,  and  transmission  of  light  at  visible 
and  near-infrared  wavelengths  is  important  for  a  number 
of  geophysical  problems.  Light  reflection  is  an  important 
parameter  in  remote  sensing  studies,  absorption  is  significant 
to  ice  thermodynamics,  and  transmission  strongly  influences 
biological  activity  in  and  under  the  ice.  The  focus  of 
this  re|Mrt  is  on  the  reflection  and  transmission  of  light 
by  spatially  inhomogeneous  and  temporally  varying  sea  ice 
covers  This  is  investigated  using  a  two-stream,  multilayer 
radiative  transfer  model  in  the  wavelength  region  from  400 
to  1000  nm.  The  model  is  computationally  simple  and 
utilizes  the  available  experimental  data  on  the  optical  properties 
of  sea  ice  The  ice  cover  is  charactenzed  as  a  layered 
medium  composed  of  selections  from  nine  distinct  snow 
and  ice  types  Three  case  studies  are  presented  illustrating 
values  of  spectral  albedo,  transmittance,  and  transmitted  photo- 
synthetically  active  radiation  (PAR)  for  1)  a  spatially  inhomo¬ 
geneous  ice  cover.  2)  a  uniform  ice  cover  as  it  undergoes 
a  melt  cycle,  and  3)  a  temporally  changing  spatially  variable 
ice  cover  The  importance  of  thickness  and  surface  condi¬ 
tions  on  the  reflected  and  transmitted  radiation  flelds  is 
demonstrated. 


CR  89*16 

PHYSICAL  AND  OPTICAL  PROPERTIES  OF 
FALLING  SNOW. 

Koh,  G,  July  1989,  22p,  ADA.212  432.  54  refs. 
43-3034 

SNOWFALL.  SNOW  PHYSICS,  SNOW  OPTICS, 
MILITARY  OPERATION.  COLD  WEATHER  OP* 
ERATION.  VISIBILITY. 

The  physical  and  the  optical  properties  of  falling  snow  have 
been  investigated  during  a  senes  of  winter  tests  (SNOW 
experiments)  The  techniques  for  measuring  the  physical 
properties  of  falling  snow  are  described  and  a  review  of 
the  empirical  and  the  theoretical  models  for  describing  the 
extinction  of  visible  and  infrared  radiation  by  falling  snow 
IS  presented.  The  utility  of  these  findings  for  the  evaluation 
of  electro-optical  sensor  performance  in  a  winter  environment 
IS  examined 


CR  89-17 

CONTRAST  AND  VISIBILITY  UNDER  WINTER 
CONDITIONS  WITH  APPLICATION  TO  MO¬ 
TION  DETTECTION  SYSTEMS. 

Peek,  L.  Sep  1989,  8p..  ADB-137  592.  21  refs 
44-608 

SNOW  OPTICS.  VISIBILITY.  WARNING  SYS¬ 
TEMS,  DETECTION.  MILITARY  EQUIPMENT. 
FOG,  ANALYSIS  (MATHEMATICS). 

Video  motion  detection  systems  arc  used  to  automate  the 
detection  of  intruders  for  physical  security  purposes  Win¬ 
tertime  conditions  of  fog  and  falling  or  blowing  snoss  are 
likely  to  hinder  the  detection  of  objects  by  either  an  observer 
or  a  motion  detection  system  Theoretical  equations  of 
contrast  and  visibility  are  reviewed 


CR  89-18 

EVALUATION  OF  FOUR  WELL  CASING 
MATERIALS  FOR  MONITORING  SELECTED 
TRACE  LEVEL  ORGANICS  IN  GROUND  WA¬ 
TER. 

Parker,  L.V..  ct  al,  Oct- 1989. 29p.,  ADA-216  502,  37 
refs. 

Jenkins,  T.F.,  Black,  P.B. 

44-1223 

GROUND  WATER,  WATER  POLLUTION,  SOIL 
POLLUTION,  WELL  CASINGS.  MONITORS. 
MATHEMATICAL  MODELS.  WATER  CHEMIS¬ 
TRY,  CHEMICAL  ANALYSIS,  ENVIRONMEN¬ 
TAL  PROTECTION. 

In  this  study  four  well  casing  matertals  are  examiner',  polyvinyl 
chloride  (PVC).  Teflon,  stamtess  steel  394  (SS  304)  and 
stainless  steel  316  (SS  316),  to  determine  their  suitability 
for  monitoring  selected  trace  level  organic  constituents  in 
ground  water.  Analyte  solutions  containing  pieces  of  the 
different  well  casings  were  compared  to  controls  that  did 
not  contain  any  well  casing  material.  The  aqueous  test 
solution  contained  approximately  2  mg/L  of  each  of  the 
following  organic  substances  hexahydro-l,3,5-tnnitro-i,3,S' 
tnszine  (RDX),  tnmtrolKnzene  (TNB).  cis-  and  trans-1,2' 
dichlorethylene  (CDCE  and  TDCE),  m-mtrotoluere  (MNT), 
trichloroethylene  (TCE),  chlorobenzene  (CLB).  and  o-,  p- 
.  and  m-dichlorobenzene  (ODCB,  and  MDCB)  Mercuric 
chloride  was  added  to  prevent  bic^egradation  of  the  analytes. 
Two  sets  of  isomers  for  DCE  and  DCB  were  selected  to 
exsmine  the  effect  of  structure  on  sorption  Samples  were 
taken  after  0  hour,  1  hour,  8  hours.  24  hours.  72  hours. 
7  days  (168  hours),  and  approximately  6  weeks  (1090  hours). 
There  was  no  loss  of  any  analyte  in  the  samples  that  contained 
either  type  of  stainless  steel  casing,  although  both  types 
of  casing  rusted.  The  greatest  tosses  were  seen  in  samples 
that  contained  Teflon  casings,  especially  for  the  chlorinated 
organics  Losses  of  PDCB  and  MDCB  were  the  greatest. 
16%  and  18%.  respectively,  after  only  8  hours  While 
losses  were  also  observed  for  the  samples  containing  PVC 
casing,  the  rate  of  loss  was  much  slower,  and  usually  24 
hours  or  more  elspsed  before  tosses  were  signifleant  (more 
than  5%).  After  the  1090-hour  samples  were  taken,  the 
casings  were  rinsed  and  placed  in  clean  vials  containing 
fresh  water  and  left  for  three  days  to  allow  for  desorption. 
From  both  plastic  casings  measurable  quantities  of  all  the 
organics  that  had  been  tost  from  solution  were  recovered. 
We  were  able  to  correlate  the  loss  of  hydrophobic  organic 
constituents  in  the  ground  water  containing  the  Teflon  casings 
with  the  substanee^s  octanol-water  partition  coefficients,  al¬ 
though  this  correlation  overestimates  losses  of  hydrophilic 
organics  The  results  indicate  that  Teflon  casings  are 
probably  not  suitable  for  momtonng  trace  level  organics. 
For  wells  that  are  purged  and  sampled  within  an  8-  to 
24-hour  period.  PVC  well  casings  probably  are  suitable  for 
momtonng  trace  level  organics 

CR  89-19 

DEVELOPMENT  OF  AN  AIRBORNE  SEA  ICE 
THICKNESS  MEASUREMENT  SYSTEM  AND 
HELD  TEST  RESULTS. 

Kovacs,  A.,  ct  al,  Dec.  1989, 47p.,  ADA-224-867,  23 
refs. 

Holladay,  J.S. 

44-4265 

SEA  ICE.  ICE  COVER  THICKNESS.  ICE  SUR¬ 
VEYS,  AERIAL  SURVEYS,  RADIO  ECHO 
SOUNDINGS,  PRESSURE  RIDGES,  ICE  ELEC¬ 
TRICAL  PROPERTIES. 

Recent  efforts  to  improve  airborne  electromagnetic  induction- 
measurement  technology  and  to  downsize  the  related  helicopt¬ 
er-towed  antenna  assembly  from  about  7.5  m  long  to  atxiui 

з. 5  m  long  for  use  in  airborne  measurement  of  sea  icc 
thickness  are  discussed,  as  are  the  results  from  arctic  Held 
testing  Also  outlined  are  the  system  noise  and  drift 
problems  encountered  during  arctic  field  evaluation,  problems 
that  adversely  affected  the  quality  of  the  sounding  data. 
The  sea  ice  sounding  results  indicate  that  it  should  be  pomble 
to  determine  thickness  to  within  5%  fo  .ce  floes  with  moderate 
relief  but  that,  because  of  sounding  footprint  size  and  current 
model  algorithm  constraints,  steep-sided  pressure  ridge  keels 
cannot  bk  well  defined.  The  findings  also  indicate  that 
routine  sea  ice  thickness  profiling  from  an  airborne  platform 
IS  close  at  hand  with  further  system  improvement,  as  is 
(he  apparent  capability  to  determine  the  conductivit)  of 
the  sea  ice.  from  which  an  assessment  of  sea  icc  strength 
can  be  made 

CR  89-20 

ICE  CONDITIONS  ALONG  THE  ILLINOIS  WA* 
TERWAY  AS  OBSERVED  ON  LANDSAT  IM- 
AGES  1972*1985 

Galto.L  W .  Dec  *1989.  M2p ,  ADA-219  745. 1 1  refs. 
44-2631 

ICE  CONDITIONS.  RIVER  ICE.  ICE  SURVEYS. 
REMOTE  SENSING.  LANDSAT.  UNITED 
STATES-ILLINOIS  WATERWAY 

Landsat  images  were  used  to  map  ice  distributions  along 
the  navigable  portions  of  the  Illinois  Waterway  from  the 
Mississippi  River  (n  Lake  Michigan  and  air  temperature 
and  discharge  data  were  used  to  characterize  (he  conditions 

и. tdcr  which  the  observed  icc  forn,cd  and  changed  Hie 
presence  nr  absence  of  icc  on  adjacent  water  bo<]ics  i  c . 
lakes.  chin’*'‘ts  and  sloughs,  is  also  discussed  but  not  mapped 
Ice  was  .msersed  on  the  waterway  during  10  of  the  l.t 


winters  from  1972  to  1985,  with  the  most  severe  ice  conditions 
in  1981-82  when  79%  of  the  waterway  was  ice  covered, 
of  which  68%  was  white  ice  on  Feb.  4  The  most  extensive 
ICC  was  observed  dunng  1984-85  when  83%  of  the  waterway 
was  ice  covered,  but  only  38%  was  white  ice.  Ice  was 
observed  on  the  adjacent  water  bodies  every  winter  for 
about  109  days  from  early  to  mid-Dec  to  mid-Mar.  Ice 
conditions  changed  frequently  on  the  navigation  channel 
of  the  waterway  and  usually  lasted  an  average  of  63  days 
from  middle  to  late  Dec.  to  middle  to  late  Feb.  Air 
temperature  discharge  data  and  data  from  Landsat  images, 
when  used  together,  provide  a  reasonably  reliable  method 
to  study  river  ice  conditions  and  changes. 


CR  89-21 

AIRFIELDS  ON  ANTARCTIC  GLACIER  ICE. 
Mcllor,  M.,  ct  al,  Dec.  1989,  97p.,  ADA-217  638,  42 
refs. 

Swithinbank,  C. 

44-3383 

ICE  RUNWAYS,  GLACIER  ICE,  GLACIER  SUR¬ 
FACES,  GLACIER  ABLATION,  ANTARCTICA 
The  ph)rsical  characteristics  of  blue  ivc  ablation  areas  in 
Antarctica  are  described  and  some  representative  ablation 
rates  are  given  The  possibilities  for  using  blue-ice  areas 
as  airfields  are  outlined  and  exploratory  surveys  are  mentioned. 
Site  details  are  given  for  icefields  at  Mount  Howe.  Mill 
Glacier,  Patriot  Hills,  Rosser  Ridge,  Mount  Lcchner,  SI 
near  Casey  station,  and  on  the  Ross  Ice  Shelf  near  McMurdo 
station  The  surface  roughness  of  blue  ice  is  discussed, 
microrelief  surveys  are  presented  for  Mount  Howe  and  Patriot 
Hilts,  and  spectral  analyses  are  used  to  develop  relations 
between  bump  height  and  wavelength  U.S  military  specifi¬ 
cations  for  the  roughness  limits  of  various  types  of  runways 
are  summarized  and  graphical  comparisons  are  made  with 
the  roughness  analyses  for  Mount  Howe  and  Patriot  Hills. 
Special  machines  for  smoothing  ice  runways  are  discussed 
and  design  specifications  are  developed  Some  notes  on 
ground  facilities  and  ground  transport  are  included.  Appen¬ 
dices  give  discussions  of  weather  patterns  in  the  Transantarctie 
Mountains  and  methodology  for  making  spectral  analyses 
of  surface  roughness  It  is  concluded  that  glacier-ice  airfields 

for  conventional  transport  aircraft  can  be  developed  at  low 
cost  in  Antarctica  Recommendations  for  further  work 
are  offered 


CR  89*22 

ESTIMATING  SEA  ICE  THICKNESS  USING 
TIME*OF*FLIGHT  DATA  FROM  IMPULSE 
RADAR  SOUNDINGS. 

Kovacs,  A.,  et  al,  Dec.  1989,  lOp.,  ADA*2I8  736,  1 
ref. 

Morey,  R.M. 

44-2848 

SEA  ICE,  DIELECTTRIC  PROPERTIES.  RADIO 
ECHO  SOUNDINGS,  REMOTE  SENSING,  ICE 
FLOES.  RADAR  ECHOES. 

Two  second-year  sea  ice  floes  were  probed  using  “impulse'' 
radar  sounding  and  direct  drilling  methods  l^e  resulting 
two-way  time  of  flight  of  the  impulse  radar  EM  wavelet, 
traveling  from  the  surface  to  (he  ice  "bottom"  and  back 
to  the  surface,  was  compared  with  snow  and  ice  thickness 
data  obtained  from  a  drill  hole  From  this  comparison, 
simple  relationships  are  presented  that  provide  an  estimate 
of  the  thickness  of  sea  ice.  from  about  I  to  8  m  thick, 
with  or  without  a  snow  cover.  Relations  are  also  presented 
that  show  the  bulk  or  apparent  dielectric  constant  of  the 
ice  floes  vs  icc  thickness,  again  with  or  without  the  snow 
cover  The  data  revealed  that  the  apparent  dielectric  con¬ 
stant  of  the  sea  ice  decreased  with  increasing  ice  thickness 
from  a  value  of  about  7  for  ice  1  m  thick  to  about  3  S 
for  ice  6  m  thick 


CR  89-23 

THERMAL  RESPONSE  OF  DOWNHILL  SKIS. 
Warren.  G  C,  cl  al.  Dec  1989.  40p .  ADA-219  279, 
IS  refs. 

Colbcck,  S.C.,  Kennedy.  F.E. 

44-2361 

SKIS,  METAL  SNOW  FRICTION.  THERMAL 
CONDUCTIVITY.  SNOWMELT. 

Large  temperature  increase^  were  measured  in  donwhill  skis 
A  steady-slate  temperature  was  observed  at  the  base,  indicating 
that  melting  occurs  over  some  portion  of  the  base  This 
steady-stale  temperature  increases  with  the  ambient  tempera¬ 
ture  and  depends  on  ski  speed  and  load,  and  (he  type 
of  snow  on  the  surface  llcat  was  observed  to  propagate 
up  through  (he  ski  in  both  the  field  measurements  and 
in  a  finite  element  model  of  a  Rossignol  Dll  ski  In 
that  particular  ski.  much  heat  propagates  along  an  aluminum 
plate  that  connects  with  the  steel  edges  of  the  ski  This 
cnmbmaiion  about  doubles  the  heat  loss  from  (he  base  and 
could  reduce  (he  thickness  nf  the  layer  of  lubricating  meltwater, 
especially  at  tower  temperatures  These  large  temperature 
increases  provide  further  evidence  of  the  existence  of  a 
layer  of  meltwater  that  would  control  the  friction  The 
finite  element  model  allow  v  the  predictions  of  m.'iierial  proper¬ 
ties  and  geometry  in  the  design  nf  sliders  for  snow  and 
ICC 
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CR  89-25 

CHEMICAL  AND  STRUCTURAL  PROPERHES 
OF  SEA  ICE  IN  THE  SOUTHERN  BEAUFORT 
SEA* 

Meese,  D.A.,  Dec.  1989,  134p..  ADA'219  746,  63 
reCi.  For  PILD.  ^esis  of  same  title  see  43-4573. 
44*2630 

SEA  ICE,  ICE  COMPOSITION,  ICE  CORES, 
CHEMICAL  ANALYSIS,  SEA  WATER  FREEZ¬ 
ING.  BEAUFORT  SEA. 

The  purpose  of  this  study  is  to  provide  e  detslled  chemicsJ 
and  structural  profile  of  first-year  and  multiyear  arctic  sea 
ice.  Ice  cores  were  collect^  durini  Apr.-May  1986  and 
1987  near  Prudhoe  Bay,  AK.  Concentrations  of  Q,  Br, 
S04,  Na,  Ca.  K,  Mf.  P04.  Si04,  N03.  N02  and  NH4 
were  determined  for  samples  chosen  on  the  basis  of  structural 
ice  type.  Chemical  and  statistical  analyses  indicate  that 
finer-grained  structures  incorporate  more  impurities  and  that 
major  ion  chemistry  is  controlled  almost  entirely  by  salinity. 
Mg  is  enriched  in  the  ice  indicating  precipitation  is  occurring 
at  tempmtures  higher  than  previously  reported.  K  is 
dejrfeted  in  the  ice  suggesting  p^erential  drainage.  Ratios 
of  the  major  ions  are  the  same  for  first-year  and  multiyear 
ice  and  are  similar  to  that  of  seawater  indicating  that  u 
the  ice  ages  no  significant  changes  occur  in  ice  ^emistry. 
Nutrient  concentrations  in  the  ice  are  enriched  with  respMt 
to  the  underlying  water,  indicating  that  biolo^cal  activity 
occurs  in  the  ice  and  processes  other  than  the  overall  salinity 
effect  and  brine  dr^ge  are  affecting  nutrient  concentrations 
within  the  ice. 

CR  90-01 

SIMULATION  OF  OIL  SLICK  TRANSPORT  IN 
GREAT  LAKES  CONNECHNG  CHANNELS: 
THEORY  AND  MODEL  FORMULATION. 

Sheo,  H.T..  et  al,  Feb.  1990,  29p.,  ADA-222  446,  54 
refa. 

Yapi.  P.D.,  Petroftki,  M.E. 

44-3736 

OIL  SPILLS,  COMPUTERIZED  SIMULATION. 
RIVER  FLOW,  MATHEMATICAL  MODELS,  ICE 
COVER  EFFECT.  LAKE  EFFECTS.  ENVIRON¬ 
MENTAL  IMPACT,  CHANNELS  (WATER¬ 
WAYS),  GREAT  LAKES. 

The  growing  concern  over  the  impacts  of  oil  spills  on  aquatic 
environments  has  led  to  the  development  of  many  computer 
models  for  simulating  the  transport  and  spreading  of  oil 
slicks  in  surface  water.  Almost  all  of  these  models  were 
developed  for  coastal  environments.  In  this  study,  two 
computer  models,  named  u  ROSS  and  LROSS,  were  developed 
for  simulating  oil  slick  transport  in  rivers  and  lakes,  rcspecuvc- 
Iv.  The  oil  slick  transformation  processes  considered  in 
these  models  include  advection,  spreadint,  evaporation  end 
dissolution.  These  models  can  be  used  for  slicks  of  any 
shape  oridnated  from  instantaneous  or  continuous  spills  !n 
rivers  and  lakes  with  or  without  ice  covers  Although 
the  study  was  originated  by  U  S.  Army  Coips  of  Engineers, 
Detroit  Strict  in  relation  to  the  Great  Lakes  limited  naviga¬ 
tion  season  extension  study,  these  modeb  can  be  used  for 
any  river  and  lake. 

CR  90-05 

THREE  FUNCnONS  THAT  MODEL  EMPIRI¬ 
CALLY  MEASURED  UNFROZEN  WATER  CON¬ 
TENT  DATA  AND  PREDICT  RELATIVE  HY¬ 
DRAULIC  CONDUCTIVITY. 

Black,  P.B.,  May  1990,  7p.,  ADA-223  875,  22  refs. 
44-3987 

SOIL  FREEZING,  UNFROZEN  WATER  CON¬ 
TENT,  SOIL  WATER  MIGRATION,  MATH¬ 
EMATICAL  MODELS,  FROZEN  GROUND. 
Empirically  determined  data  on  changes  in  unfrozen  water 
content,  occurring  ss  result  of  changes  in  the  state  of  ice 
and  water  in  soil,  are  dbeussed  with  reference  to  the  changes 
in  soil-water  retention  data  for  ice-free  soil.  The  similarity 
between  the  two  types  of  data  is  developed  The  Brooks 
and  Coxty,  van  Genuchten  and  Gardner  equations  are  then 
shown  to  be  applicable  to  describing  unfrozen  water  content 
data.  These  three  functions  are  then  used  in  the  model 
of  Mualem,  and  the  relative  hydraulic  conductivity  of  frozen 
soil  is  pr^icted. 
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SR  76-01 

CLIMATIC  AND  SOIL  TEMPERATURE  OBSER¬ 
VATIONS  AT  ATKASOOK  ON  THE  MEADE 
RIVER,  ALASKA,  SUMMER  1975. 

Haugen,  R.K.,  et  a),  May  1976,  25p.,  ADA-025  193, 
11  refs. 

Brown,  J.,  May,  T.A. 

32-1197 

CLIMATOLOGY,  AIR  TEMPERATURE,  SOIL 
TEMPERATURE,  UNITED  STATES— ALASKA— 
ATKASOOK. 

Air  temperatures  measured  during  the  summer  of  1975  indicat¬ 
ed  that  the  Meade  River  site,  120  km  south  of  Barrow, 
has  a  distinctly  continental  summer  temperature  pattern  in 
comparison  to  Barrow,  which  is  cooler  and  has  a  smaller 
daily  temperature  fluctuation.  Stepwise  multiple  regression 
analysis  indicated  a  significant  relationship  between  current 
and  previous  day's  air  temperature  and  all  of  the  (near) 
surface  temperatures  examined  Precipitation  and  pan 
evaporation  were  not  significantly  related  to  terrain  surface 
temperatures.  At  the  wet  site,  the  warmest  subsurface 
temperatures  were  measured  in  a  shallow  pond.  Dry  site 
temperatures  were  warmer  and  showed  less  variation  with 
depth  in  comparison  to  wet  site  temperatures. 

SR  76-02 

REGIONALIZED  FEASIBILITY  STUDY  OF 
COLD  WEATHER  EARTHWORK. 

Roberts,  W.S..  July  1976,  190p.,  ADA-029  936,  M.S. 
thesis.  91  refs. 

32-1238 

COLD  WEATHER  OPERATION,  EARTHWORK, 
SOIL  STRUCTURE,  MAPPING,  ECONOMIC 
ANALYSIS. 

A  regional  approach  is  used  to  delineate  areas  in  Canada 
and  the  United  States,  in  which  selected  earthwork  operations 
should  receive  careful  consideration  for  winter  execution 
Soil  texture  and  soil  "form"  or  physical  site  environment 
are  deemed  important  physical  factors  in  the  economic  feasibili¬ 
ty  of  cold  weather  earthwork.  Summary  maps  showing 
signtfleant  soil  forms  and  related  feasible  earthwork  operations 
are  presented.  A  general  discussion  of  the  importance 
of  the  soil  form  In  the  economic  feasibility  of  winter  earthwork 
u  included.  A  summary  is  presented  which  shows,  with 
respect  to  physiographic  sections,  the  salient  information 
and  conclusions  developed  by  this  study.  At  least  94% 
of  physiographic  sections  have  two  or  more  winter  earthwork 
operations  that  are  deemed  feasible.  Only  5  of  2 1 3  sections 
considered  do  not  have  any  earthwork  operations  that  appear 
feasible  In  the  winter  season. 

SR  76-03 

THERMOINSULATING  MEDIA  WITHIN  EM¬ 
BANKMENTS  ON  PERENNIALLY  FROZEN 
SOIL. 

Berg,  R.L.,  May  1976,  161p,  ADA-062  447,  Ph.D. 
thesis.  120  refs. 

32-1239 

EMBANKMENTS.  THERMAL  INSULATION. 
PERMAFROST  PRESERVATION.  PROTECTIVE 
COATINGS,  SOIL  STABILIZATION,  MATH¬ 
EMATICAL  MODELS. 

MMt  transportation  facilities  proposed  for  arctic  and  subarctic 
regions  will  be  constructed  on  embankments.  Incorporation 
of  a  thermomsulating  layer  within  the  embankment  may 
permit  use  of  reduced  quantities  of  embankment  material 
Thermal  design  and  analysis  procedures  applicable  to  embank¬ 
ments  are  reviewed  and  a  two-dimensional  numerical  method 
coupling  heat  and  mass  transfer  and  vertical  displacement 
IS  proposed.  The  modified  Berggrer  equation,  a  method 
developed  by  Lachenbruch.  and  a  finite  difference  technique 
are  used  to  illustrate  design  and  analysts  methods  for  insulated 
embankments  on  permafrost  Most  applications  of  insula¬ 
tion  have  been  in  seasonal  frost  areas  but  a  few  test  sections 
have  been  constructed  on  permafrost  .Stability  of  thermal 
and  physical  properties  is  a  desirable  characteristic  of  ihcrmoin- 
sulating  layers.  Moisture  absorption  causes  increased  ther¬ 
mal  conductivity  and  degradation  of  strength  of  some  insulating 
materials.  Several  types  of  moisture  barriers  have  been 
used  but  the  most  successful  have  been  polyethylene  sheets 
SR  76-04 

CREEP  THEORY  FOR  A  FLOATING  ICE 
SHEET. 

Nevd,  D.E.,  June  1976,  9bp .  ADA-026  122,  73  refs. 
32-1240 

FLOATING  ICE,  ICE  CREEP,  LOADS  (FORCES). 
STRESSES,  ICE  MECHANICS.  MATHEMATI¬ 
CAL  MODELS 

The  problem  investigated  is  the  prediction  of  the  deflection 
and  stresses  in  a  floating  ice  -.hoct  under  loads  which  avt 
over  a  long  period  of  time  A  review  cf  analytical  methods 
for  predicting  the  bearing  capacity  of  an  ice  sheet  is  given. 
The  problem  is  formulated  by  assuming  the  ice  is  isoiioptc 
with  a  constant  Poisson's  ratio  The  shear  modulus  is 


assumed  to  obey  a  linear  viscoelastic  model..  The  specific 
model  selected  is  a  series  of  one  Maxwell  model  and  two 
Voigt  models.  One  of  the  Voigt  models  has  a  negative 
spring  constant  which  produces  tertiary  creep.  The  ice 
model  exhibits  a  pnma^,  secondly,  and  tertiary  creep  re¬ 
sponse,  similar  to  that  observed  to  uniaxial  creep  tests  of 
ice.  The  material  properties  in  the  viscoelastic  model 
may  be  a  function  of  the  vertical  position  in  the  ice  sheet, 
but  all  these  material  properties  must  be  proportional  to 
the  ume  function  of  position.  Using  the  thm-plate  theory 
for  the  floating  tee  sheet,  the  solution  is  obtained  for  the 
deflection  and  stresses  in  the  ice  sheet  for  primary,  secondary, 
and  tertiary  creep  regions.  It  is  then  shown  that  for 
a  load  that  is  not  distributed  over  a  large  area,  the  time- 
dependent  part  of  the  deflection  and  stresses  u  relatively 
independent  of  the  load’s  distribution  For  the  elastic 
case,  the  stress  significantly  depends  upon  the  load’s  distribu¬ 
tion  Results  are  given  for  the  deflection  and  stresses 
as  a  function  of  time  and  distance  from  the  load.  The 
maximum  deflection  and  stresses  occur  at  the  center  fo 
the  load.  At  this  point  the  deflection  increases  with  time, 
while  the  stresses  decrease. 

SR  76-05 

UTILITY  DISTRIBUTION  SYSTEMS  IN  ICE¬ 
LAND. 

Aamot,  H.W.C,  May  1976.  63p..  ADA-026  956. 
32-1241 

UTILITIES,  WASTE  DISPOSAL,  SEWAGE  DIS¬ 
POSAL,  SUBARCTIC  LANDSCAPES,  ICELAND. 
The  study  reports  on  new  developments  and  special  problems 
or  solutions  in  water  distribution  s^tems,  sewage  collection 
systems,  heat  distribution  and  electric  transmission  system. 
Cold  weather  considerations  are  highhghted  For  water 
and  sewage  trans^rt,  the  use  of  ductile  iron,  concrete  and 
plastic  materials  is  reported  Utility  lines  are  generally 
placed  individually,  utilidon  are  too  expensive  fo'  most  installa¬ 
tions  except  in  some  etty  center  locations.  Heat  distribution 
with  hot  water  from  geothermal  wells  is  mostly  one-way 
piping  After  heating,  the  water  is  discharged  through 
the  sewage  system  Street  heating  is  being  expanded. 
With  electric  distribution,  the  use  of  self-supporting  aerial 
cables  is  becoming  popular  because  it  Is  very  eosi-effective 
and  reliable.  Within  the  city,  all  distribution  is  under 
ground.  Arcing  of  isolators  on  high  voltage  transmission 
lines  due  to  salt  from  the  ocean  atmosphere  is  being  reduced 
with  silicone  fluids. 

SR  76-06 

INFLUENCE  OF  INSULATION  UPON  FROST 
PENETRATION  BENEATH  PAVEMENTS. 
Eaton,  R.A„  cl  al.  May  1976, 4!p.,  ADA-026  957, 10 
refs. 

Dukeshire,  D.E. 

32-1242 

PAVEMENTS,  SUBGRADE  PREPARATION. 
FROST  HEAVE,  FROST  PENETRATION,  CEL- 
LULAR  MATERIALS,  THERMAL  INSULATION. 
In  order  to  minimize  differential  frost  heaving  caused  by 
variable  in-situ  soil  conditions,  granular  material  is  placed 
on  top  of  the  frost-susceptible  subgrade.  This  creates 
a  uniform  layer  to  bridge  subsurface  irrcgulanties  in  soil 
properties  This  method  of  protecting  the  pavement  struc¬ 
ture  can  be  costly  A  method  of  reducing  the  amount 
of  granular  matenal  is  the  use  of  a  thermal  insulating  layer 
beneath  all  or  part  of  the  base  courec  which  prevents  freezing 
temperatures  from  reaching  the  non-uniform  subgrade.  A 
test  road  which  includes  styrofoam  board  insulated  test  sections 
«as  constructed  st  CRREt  in  1973  A  transition  section 
was  built  between  a  control  section  and  an  insulated  section 
to  minimize  the  drastic  difference  m  frost  penetration  and 
resultant  differential  frost  heave  Large  temperature  differ¬ 
ences  were  measured  between  the  insulated  and  conventional 
sections,  frost  penetrations  were  one-third  as  deep  beneath 
the  insulated  section,  differences  in  frost  heave  were  negligible, 
and  pavement  deflections  were  approximately  the  same  on 
the  (wo  sections  Surfacedifferential  icmg  did  occur  between 
the  control  and  insulated  sections 

SR  76-07 

SKYLAB  IMAGERY:  APPLICATION  TO  RESER¬ 
VOIR  MANAGEMENT  IN  NEW  ENGLAND. 
McKim,  H  L..  ct  al,  Sep.  1976. 51p ,  ADA-030  329. 24 
refs. 

Oatto.  L.W.,  Merry,  C.J.,  Haugen,  R.K. 

32-1243 

AERIAL  SURVEYS.  SPACEBORNE  PHOTOGRA¬ 
PHY,  MAPPING.  RESERVOIRS. 

The  purpose  of  this  investigation  was  to  determine  tne  utility 
of  Skylsb  S190A  and  B  photography  for  providing  reservoir 
management  information  in  New  England  LANDSAT, 
Skylab  SI90A  and  S190B  and  RB-57,RCS  images  were 
reduced  to  a  common  Kale  of  I  63.360  for  a  ma'iping  baK 
to  demonstrate  (he  extent  to  which  the  imagery  could  be 
utilized  in  the  preparation  of  reconnatsunce  land  use  maps 
Visual  interpretations  were  aceomplished  on  original  NASA 


color  infrared  S190A/B  and  RB-57/RC8  transpuencies  and 
a  LANDSAT  false  color  pnnt  made  in-housc.  Ancillary 
data  were  not  used  during  the  mapping  exercise  to  eliminate 
bias  in  the  comparisons  and  to  ensure  that  the  results  were 
derived  strictly  from  interpretations  of  tones  and  textures 
on  the  photography.  The  classification  Kheme  was  a 
modified  version  of  the  U.S.  Geological  Survey  Land  Use 
Qassiflcation  System  for  use  with  remote  sensor  data.  'The 
relative  utility  of  the  multiband  imagery  in  identifying  and 
quantifying  hydrologic  factors  was  evaluated.  The  land 
use  statistics  for  two  small  watersheds  were  determined  and 
the  effects  of  these  land  use  factors  were  appraised  for 
possible  contribution  to  runoff  potential.  This  appraisal 
indicated  that  basin  topography  and  the  nature  of  runoff 
may  be  more  important  factors  in  predicting  volume  of 
runoff  from  a  watershed  than  land  use  factors  Comparisons 
of  the  usefulness  of  the  vanous  imagery  systems  are  made. 

SR  76-08 

SURVEY  OF  ROAD  CONSTRUCnON  AND 
MAINTENANCE  PROBLEMS  IN  CENTRAL 
ALASKA. 

aark,  E.F.,  et  al,  Oct.  1976,  36p..  ADA-032  085,  21 
refs. 

Simont,  O.W. 

32-1244 

ROADS.  WINTER  MAINTENANCE.  ROAD  IC¬ 
ING,  PERMAFROST  PRESERVATION,  THER¬ 
MAL  INSULATION,  EROSION. 

A  survey  of  road  construction  and  maintenance  problema 
in  central  Alaska  is  presented  The  problems  of  poor 
fill  and  foundation  matenal,  permafrost  degradation  under 
pavement  and  shoulders,  slope  instability,  water  erosion,  road 
icing  from  subsurface  seepage,  and  culvert  icing  are  describe. 
Pouible  solutions  to  road  maintenance  problems  in  central 
Alaska  include  the  use  of  insulating  materials  in  permafrost 
areas,  MESL  construction  when  non-frost-suKcptible  soils 
are  unavailable,  and  the  use  of  improved  drainage  in  areas 
where  extensive  icing  occurs.  Bridge  damage,  erosion  of 
sidehill  cuts  and  embankment  instability  are  also  discussed 
and  potential  solutions  are  given. 

SR  76-09 

COMPRESSED  AIR  SEEDING  OF  SUPER¬ 
COOLED  FOG. 

Hicks,  J.R.,  Oct.  1976,  9p.,  ADA-040  819,  1  ref. 
32-1245 

SUPERCOOLED  FOG,  CLOUD  SEEDING,  FOG 
DISPERSAL,  ICE  CRYSTAL  FORMATION. 

Two  series  of  experiments,  25  in  a  light  fog  and  25  in 
a  heavy  fog,  were  conducted  in  the  CRREL  cold  cloud 
chamber.  Compressed  air  was  used  to  glaciate  the  -40 
fog  The  gage  air  pressure  was  413.7  kPa.  These  tests 
showed  that  the  number  of  ice  crystals  produced  exceeded 
the  number  of  water  dropleta  in  the  fog  by  a  factor  of 
21  for  a  light  fog  and  133  for  a  heavy  fog.  Approximately 
2  6  times  as  many  ice  crystals  were  created  in  a  heavy 
fog  than  were  created  in  a  light  fog. 

SR  76-10 

TEMPORARY  ENVIRONMENT.  COLD  RE¬ 
GIONS  HABITABILITY. 

Bechtel,  R.B.,  ct  tl.  Oct.  1976,  162p.,  ADA-032  353, 
Bibliography  p.llS-116. 

Ledbetter,  C.k 
32-1246 

ENVIRONMENTS,  HUMAN  FACTORS  ENGI- 
NEERING,  BUILDINGS. 

After  classifying  government  environments  m  Alaska  and 
studying  four  Federal  Aviation  Administration  (FAA)  and 
three  Aircraft  Control  and  Warning  (ACAW)  stations  (m 
PhaKS  1  and  2).  a  cold  regions  environmental  psychology 
behavior  Ktting  survey  was  made  of  Fort  Wainwniht,  Alaska, 
to  complete  Phase  3.  PhaK  4  analyzed  Fort  Wainwnght 
data  and  compared  it  with  the  FAA  and  ACAW  data  and 
previous  studies  The  military  locations  could  be  character¬ 
ized  as  temporary  environments  The  military  environments 
differed  from  civilian  environments  in  the  behaiiorsl  areas 
of  religion,  government  and  professionalism  FAA  stations 
were  found  to  have  the  richest  environment  and  ACAW 
stations  the  most  deprived.  Yet  ACAW  stations  compensat¬ 
ed  by  providing  greater  leadership  opportunities.  Small 
installations  had  an  advantage  over  large  installations  in 
(he  participation  level  of  their  populations  in  recreational 
and  other  activities  Family  housing,  transient  housing, 
barracks  and  work  environments  of  Fort  Wamwrighl  were 
studied  Habitability  guidelines  were  suggested  for  minimal 
renovation,  major  renovation  and  new  ionsiruciton  of  thcK 
kinds  of  buildings  An  overall  plan  tor  a  more  habitable 
location  of  post  facilities  was  suggested  The  behavu 
Kiting  survc)  technique  in  shortened  form  proved  uKful 
in  this  study  Suggestions  for  future  research  m  testinr 
habitability  guidelines  were  made 
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SR  76-11 

OBSERVATIONS  ALONG  THE  PIPELINE 
HAUL  ROAD  BETWEEN  LIVENGOOD  AND 
THE  YUKON  RIVER. 

Berg.  R.L.,  ct  al,  Oct.  1976, 73p..  ADA-OS.l  380. 7  refs. 
Smith.  N. 

32-1247 

ROADS.  SLOPE  STABILITY.  GROUND  ICE. 
VEGETATION. 

Periodic  observations  over  a  six*year  penod  along  the  TAPS 
Road  have  been  evaluated  with  respect  to  construction  and 
slope  stabiliution  techniques  in  ice>rich  roadway  cuts  and 
embankment  subgrades.  Lateral  drainage  ditches  o(  suf!!- 
dent  width  to  handle  construction  excavation  equipment, 
along  with  near-vertical  slope  cuts  with  hand-cleared  tops 
equal  in  width  to  one  and  one-half  times  the  height  of 
the  cuts,  significantly  enhance  natural  processes  of  slope 
stabilization.  Right-of-way  clearing  hmited  to  the  toe  of 
embankment  fill  slopes  minimizes  subsidence  of  the  roadway 
and  its  shoulder  slopes.  In  extremely  ice-rich  soil  cuts, 
the  seeding  of  the  slopes  should  not  be  attempted  until 
late  in  the  first  thaw  season  for  best  results.  Natural 
woody  growth  can  be  expected  to  have  a  substantial  stabilizing 
effect  after  five  or  six  thaw  seasons  but  could  be  accompHslted 
sooner  by  planting  tree  seedlings.  Attempts  to  stabilt/e 
ice-rich  cut  slopes  with  applications  of  insulation  are  not 
very  effective  and  seem  to  prolong  the  natural  stabilization 
process. 


SR  76-12 

OPERATIONAL  REPORT:  1976  USACRREL- 
USGS  SUBSEA  PERMAFROST  PROGRAM 
BEAUFORT  SEA,  ALASKA- 
Sellmann,  P.V.,  ct  al.  Oct.  1976,  20p.,  ADA-032  440, 
5  refs. 

Lcwellen.  R.I.,  Ueda.  H.T.,  Chamberlain.  E.J..  Blouin, 
S.E. 

32-1248 

OFFSHORE  DRILLING,  LOGISTICS,  SEA  ICE, 
SUBSEA  PERMAFROST. 

During  the  spring  of  1976,  three  holes  were  drilled  offshore 
in  the  Prudhoe  Bay  area  using  the  sea  ice  cover  as  a 
drilling  platform  The  objectives  of  this  program  were 
to  obtain  umples  and  subsurface  information  to  aid  in  quantifi¬ 
cation  of  the  engineering  characteristics  of  permafrost  beneath 
the  Beaufort  Sm  as  welt  as  to  conduct  supporting  thermal 
and  geological  studies  The  results  of  the  drilling  and 
related  investigations  are  being  used  in  conjunction  with 
data  from  other  subsea  permafrost  projects  to  develop  maps 
and  models  for  the  prediction  of  permafrost  occurrence  in 
this  offshore  environment  The  project  also  provides  a 
means  of  testing  dnlling,  sampling,  and  in-situ  measurement 
techniques  in  an  offshore  setting  where  material  types  and 
sea  ice  conditions  make  acquuition  of  undisturbed  samples 
extremely  difficult  This  report  documents  the  operational 
upects  of  the  spring  1976  field  study,  subsequent  reports 
will  cover  the  technical  and  research  results. 


SR  76-13 

ENVIRONMENTAL  ANALYSES  IN  THE 
KOOTENAI  RIVER  REGION,  MONTANA. 
McKim,  H.L..  et  al,  Nov.  1976,  53p..  ADA-033  500, 
11  refs. 

Gatto.  L.W.,  Merry,  C.J..  Brocket!.  B.E.,  Biletlo,  M.A., 
Hobble,  J.E.,  Brown,  J. 

32-1255 

CLIMATOLOGY,  RESERVOIRS,  ICE  COVER. 
LIMNOLOGY.  SPACEBORNE  PHOTOGRAPHY. 
UNITED  STATES— MONTANA— KOOTENAI 
RIVER. 

The  purp^  of  this  investigation  was  I)  to  compile  and 
analyze  climatic  data  for  the  past  10  years  from  all  available 
weather  observing  stations  in  the  East  Kootenai  River  Basin. 
2)  to  analyze  changes  in  ice  and  snow  cover,  and  turbidity 
and  plankton  blooms  on  Lake  Koocanusa,  3)  to  assess  the 
present  limnology  of  Lake  Koocanusa  and  the  potential  for 
water  quality  problems,  especially  eutrophication,  and  4)  to 
demonstrate  the  reliability  of  the  LANDSAT  Data  Collection 
Platform  (DCP)-Martek  Water  Quality  Monitor  system  for 
acquisition  of  data  from  a  remote  site.  Results  of  the 
investigations  indicate  that  the  Kootenai  region  is  about 
twice  as  cold  as  the  Libby  region  in  winter,  and  that  reservoir 
ice  first  forms  along  the  shore  m  the  northern  region  in 
late  November  and  in  the  southern  pari  in  mid-December, 
with  total  freeze-over  usually  occurring  2  to  4  weeks  later 
Ice  break-up  in  the  northern  sections  usually  occurs  1-3 
weeks  later  than  in  southern  areas,  average  annual  snowfall 
is  42  to  144  -n.  with  tee  thickness  and  snowfall  varying 
with  relief.  Variations  in  areal  distribution  of  snow  within 
the  basin  and  ice  cover  on  the  reservoir  were  c->;<ervab!e 
for  periods  from  January  to  October  1973.  and  reservoir 
turbidity  was  observed  to  increase  south  of  Ellsworth  and 
Sienerson  Mountains.  Low  algal  productivity  observed 
was  due  to  the  algae  being  circulated  most  of  the  time 
below  the  depth  of  \%  light  and  due  to  high  turbidity 
The  OCP-Martek  system  operated  well  and  reliable  lata 
were  received  while  the  system  was  located  in  the  pool 
above  Libby  Dam  and  downstream  below  the  dam  Brief 
interruptions  in  data  transmissions  occurred  in  April,  when 
the  Martek  sensor  showed  a  few  minor  inconsistencies,  but 
the  system  demonstrated  the  feasibility  of  this  technique 
for  data  acquisition  from  remote  sites 


SR  76-14 

NOTES  ON  CONDUCTING  THE  BEHAVIOR 
SETTING  SURVEY  BY  INTERVIEW  METHOD. 
Udbetter,  C.B..  Nov.  1976.  33p..  ADA-062  448,  17 
refs. 

32-1256 

ENVIRONMENTS.  HUMAN  FACTORS,  MILI- 
TARY  FACILITIES. 

Practical  guidelines  for  conducting  the  behavior  setting  survey 
by  interview  method  are  presented  This  training  manual 
for  the  layperson  describes  the  data,  survey  forms  and  interview 
techniques 

SR  76-15 

FATE  AND  EFFECTS  OF  CRUDE  OIL  SPILLED 
ON  PERMAFROST  TERRAIN.  HRST  YEAR 
PROGRESS  REPORT. 

Collins,  CM.,  ct  al,  Nov.  1976,  ISp.,  ADA.034  140, 
3  refs. 

Dencke,  F.J.,  Jenkins,  T.F ,  Johnson,  L.  A  ,  McFadden, 
T.,  Slaughter,  C.W.,  Sparrow.  E.B. 

32-1257 

OIL  SPILLS,  SOIL  TEMPERATURE,  VEGETA¬ 
TION,  PERMAFROST. 

The  long-term  effects  and  ultimate  fate  of  crude  oil  spilled 
on  permafrost-underlain  tundra  is  the  subject  of  this  study. 
The  project  involves  two  experimental  oil  spills  of  2,000 
gallons  (7,570  liters)  each  on  500  sq  m  test  plots  near 
Fairbanks,  Alaska.  A  winter  spill,  discussed  in  this  progress 
report,  took  place  m  February  1976  Another  spill  will 
tike  place  at  the  peak  of  the  growing  season  in  the  summer 
This  allows  conditions  prevailing  during  these  climatic  periods 
to  be  studied  as  to  their  effect  on  oil  spills,  and  makes 
It  possible  to  study  the  reaction  of  the  spilled  oil  to  these 
temperature  extremes  The  spill  discussed  in  this  report 
was  designed  to  simulate  a  real  pipeline  leak,  and  was  Urge 
enough  to  approach  reality  while  remaining  within  the  limits 
of  logistical  capabilities  Monitoring  of  the  spill  and  control 
plots  includes:  oil  movement,  temperature  regime,  biological 
effects,  microbiological  changes,  permafrost  impact,  and  chemi¬ 
cal  degradation  of  the  oil. 

SR  76-16 

UTILITY  DISTRIBUTION  SYSTEMS  IN  SWE¬ 
DEN.  FINLAND.  NORWAY  AND  ENGLAND. 
Aamot.  H.W.C.,  cl  al.  Nov.  1976,  12Ip.,  ADA-035 
088,  Bibliography  p.l  16-121. 

McFaddcn,  T, 

32-1258 

UTILITIES,  SEWAGE  DISPOSAL,  ELEtTFRICI- 
TY,  HEATING,  WATER  SUPPLY,  SCAN¬ 
DINAVIA,  UNITED  KINGDOM. 

The  study  reports  on  new  developments  and  special  problems 
or  solutions  in  water  distribution  systems,  sewage  and  solid 
waste  transport  systems,  heat  distribution  systems  and  electric 
transmts*ion  systems  Cold  weather  considerations  are 
highlighted  For  water  and  sewage  systems,  the  use  of 
ductile  iron  and  plastic  materials  for  pipes  is  reported.  The 
use  of  heating,  insulating  or  shielding  of  the  pipes  for  frost 
protection  is  of  interest.  Some  developments  m  tunneling 
technology  w  ere  identified.  Pneumatic  solid  waste  collection 
and  vacuum  sewage  collection  represent  new  developments 
For  heat  distribution,  the  many  different  types  of  pipe  and 
insulation  systems  used  arc  described.  Good  moisture 
control  m  insulation  is  emphasized  Developments  in  long 
distance  heat  transmission  are  diKusscd.  With  electric 
distribution,  the  use  of  self-supporting  aerial  cables  is  a  new 
development  With  transmission,  problems  of  icing  and 
countermeasures  are  dtscusKd. 

SR  76-17 

ENERGY  conservation  IN  BUILDINGS, 
Ledbetter,  C.B.,  Dec.  1976, 8p ,  ADA-034  141,  3  refs. 
32-1259 

HEATING.  BUILDINGS.  CONSERVATION 

This  report  scans  current  building  designs  and  describes, 
for  the  layman,  ways  that  buildingv  could  be  designed  for 
improved  energy  consumption  Topics  of  building  design 
addressed  ate  insulation,  thermal  bndges.  ventilation,  orienta¬ 
tion.  lighting,  windows,  and  solar  heat. 

SR  76-18 

IMPROVED  MILLIVOLT-TEMPERATURE 
CONVERSION  TABLES  FOR  COPPER  CON- 
STANTAN  THERMOCOUPLES.  32F  REFER- 
ENCF  TEMPERATURE. 

Stallman,  P.E..  cl  al.  Dec  1976. 66p..  ADA-034  841. 
6  refs. 

Itagaki.  K. 

32-1260 

TEMPERATURE  MEASUREMENT.  CONVER¬ 
SION  TABLES. 

This  report  extendi  and  improves  the  conversion  tablcv  already 
available  (CRREL  Special  Report  lOS.  G  \V  Aitkcn.  1966. 
24-3490  (AD-K05  751))  The  computational  method 
described  with  diicuision  of  error,  improved  methods,  an.d 
limitations  The  tablei  arc  presented  in  two  vecitonv  (hr 
first  for  temperatures  in  the  range  -1X41.  to  OC.  the  lecoml 
for  temperatures  .n  the  range  OC  to  lOOC  The  correspond¬ 
ing  Fahrenheit  temperatures  arc  also  included 


SR  77-01 

SELECTED  EXAMPLES  OF  RADIOHM  RESIS¬ 
TIVITY  SURVEYS  FOR  GEOTECHNICAL  EX¬ 
PLORATION. 

Hoekstra,  P.,  cf  al,  Jan.  1977,  I6p ,  ADA-035  761, 20 
refs. 

Sellmann,  P.V.,  Delaney,  A  J. 

32-1275 

GEOPHYSICAL  SURVEYS.  ELECTRICAL  RESIS¬ 
TIVITY,  PERMAFROST  INDICATORS,  GRAV¬ 
EL. 

Measurements  of  ground  resistivity  using  radio  wave  tech¬ 
niques  have  been  made  in  support  of  several  geotechnical 
projects  Examples  of  surveys  conducted  for  locating  and 
evaluating  gravel  deposits,  for  delineating  permafrost,  and 
for  extrapolating  sul»urface  information  l^tareen  drill  holes 
are  used  to  illustrate  some  advantages  of  ground  and  airborne 
surveys  using  this  method 

SR  77-02 

CRREL  ROOF  MOISTURE  SURVEY,  PEASE 
AFB  BUILDINGS  33,  116,  122  AND  205. 
Korhonen,  C,  el  al,  Jan.  1977,  lOp.,  ADA-035  762. 
Tobiasson,  W..  Dudley,  T 
32-1276 

ROOFS,  MOISTURE.  INSULATION.  INFRARED 
EQUIPMENT. 

Four  building  roofs  at  Pease  AFB  were  surveyed  with  a 
hand-held  infrared  camera  to  detect  w-et  insulation  Areas 
of  wet  insulation  on  these  roofs  were  marked  with  spray 
paint,  and  3*in  -diam  core  samples  of  the  built-up  membrane 
and  insulation  were  taken  to  venfy  wet  and  dry  conditions. 
Flashing  defects  are  considered  .esponsible  for  most  of  the 
wet  insulation  uncovered  in  this  survey  Recommendations 
for  maintenance,  repair,  and  replacement  were  developed 
from  the  infrared  surveys,  core  samples  and  visual  examina¬ 
tions 

SR  77-03 

ESnMATING  HEATING  REQUIREMENTS 
FOR  BUILDINGS  UNDER  CONSTRUCnON  IN 
COLD  REGIONS— AN  INTERACTIVE  COM- 
PUTER  APPROACH. 

Bennett,  F.L.,  Feb.  1977,  113p.,  ADA-035  709,  65 
refs. 

32-1277 

COLD  WEATHER  CONSTRUCTION,  BUILD¬ 
INGS,  HEATING.  HEAT  LOSS,  COMPUTER 
PROGRAMS. 

The  paper  documents  a  review  of  construction  literature 
to  find  reports  of  projects  constructed  under  low -temperature 
conditions  A  survey  of  Alaskan  contractors  to  determine 
"cutoff  temperatures"  and  other  factors  that  cause  suspension 
of  various  construction  works  is  also  presented  For  both 
the  literature  search  and  the  contractor  survey,  the  lowest 
temperature  mentioned  was  ■70F  The  paper  also  describes 
a  computer  program  for  estimating  heat  loss  and  enclosures 
and  heating  costs  for  buildings  under  construction  in  cold 
regions  The  program  is  described,  a  sample  program 
run  is  presented,  and  a  successful  validation  effort  is  summa¬ 
rized. 

SR  77-04 

HAINE5-FAIRBANKS  PIPELINE:  DESIGN, 
CONSTRUCTION  AND  OPERATION. 

Garfield,  D.E.,  ct  ai.  Feb.  1977,  20p.,  ADA-038  445, 
20  refs 

Ashlmc,  C.E.,  Haynes,  F.D ,  Ueda,  H  T. 

32-1278 

PIPELINES.  MAINTENANCE,  CONSTRUC¬ 
TION.  UNITED  STATES-ALASKA. 

This  report  is  intended  to  provide  a  background  for  (he 
analysis  and  evaluation  of  new  pipelines  being  built  m  cold 
regions  Topics  discussed  include  the  initial  design,  con¬ 
struction.  testing,  operation  and  maintenance  of,  and  modifica¬ 
tions  to.  (he  8  in  pipeline  from  the  deep  water  port  of 
Haines  to  military  installaiions  at  Fairbanks.  Alaska.  The 
626-milc  multi-product  pipeline  began  operation  in  1956. 
The  results  of  a  corrosion  survey  completed  in  1970  indicated 
(hat  extensive  renovation  would  be  required  to  eoniinue 
operations,  and  the  section  from  Haines  to  Hlelson  Air  Force 
Base  was  closed  in  1973 

SR  77-05 

GUIDELINES  FOR  ARCHITECTURAL  PRO¬ 
GRAMMING  OF  OFFICE  SETTINGS. 

Ledbetter.  CB.  Mar  1977.  Up.  ADA-037  124.  2 
refs. 

32-1279 

ENVIRONMENTAL  TESTS.  HUMAN  FACTORS 
ENGINEERING.  BUILDINGS 

A  demonsiraiion  of  Barken  K-2i  tcit  for  identifying  and 
differentiaiing  behavior  settings  is  presented  as  a  means  of 
diagnosing  prohlc.*ns  in  an  ofTicc  cnvironincni.  (<utdclincs 
for  rearranging  ihc  layout  of  an  organizations  offices  arc 
developed  that  could  also  be  used  for  architectural  program¬ 
ming  Un  a  new  buildmc  if  the  organization  were  to  he 
relocated  As  an  mstriutional  program,  the  demonstration 
presented  here  shows  how  to  conduct  the  K-Jl  test  in 
order  to  analyze  problems  concerning  bchasto-  selling  boundar¬ 
ies  or  conflicts  between  behavior  settings 
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SPECIAL  REPORTS 


SR  77*06 

SYMPOSIUM:  GEOGRAPHY  OP  POLAR 
COUNTRIES;  SELECTED  PAPERS  AND  SUM* 
MARIES. 

Brown,  J.,  ed,  Mar.  1977, 6 Ip.,  ADA>038  379,  In  Eng* 
Ush  and  Russian.  Numerous  refs.  For  selected  pa¬ 
pers  see  32*1302  through  32-1306. 

32-1301 

MEETINGS,  LAND  DEVELOPMENT,  ENVI¬ 
RONMENTAL  PROTECTION. 

The  symposium  on  Gcofrsphy  of  Polsr  Countries  held  in 
Leningrad  22-26  July  1976  u  part  of  the  XXIll  Intemstional 
Geographical  Congress  consisted  of  three  sessions.  (1)  Polar 
environment,  natural  resources,  their  exploration  and  exploita¬ 
tion;  (2)  Past,  present  and  future  economic  developments 
in  the  polar  regions;  (3)  Polar  environment  protection.  This 
report  presents  the  full  text  or  extended  summaries  of  a 
number  of  the  U.S.  papers,  and  English  and  Russian  summaries 
of  the  ^viet  contributions  related  to  environmental  protecthm. 
The  papers  and  summaries  preKnted  m  this  report  reflect 
the  participation  of  members  and  of  the  joint  US-USSR 
environmental  protection  agreement  project,  Protccthn  of 
Northern  Ecos^tems.  The  U.S  papers  deal  with  land 
use  planning  to  mitigate  environmental  unpacb  the_  impact 
of  resource  development  on  natives,  flsh  and  wildlife,  and 
permafrost,  the  impacu  of  pipelines  and  roads  on  the  environ¬ 
ment,  and  computer  modeling  to  simulate  terrain  modification 
due  to  man’s  activities.  The  Soviet  summaries  deal  with 
subjects  of  properties  and  changes  in  arctic  and  subarctic 
flora,  treeline,  and  permafrost,  and  methods  of  predicting 
changes  in  the  environment. 


SR  77-07 

SELECTED  BIBLIOGRAPHY  OF  DISTURB¬ 
ANCE  AND  RESTORATION  OP  SOILS  AND 
VEGETATION  IN  PERMAFROST  REGIONS  OP 
THE  USSR  (1970*1976), 

Andrews,  M.,  Mar.  1977,  116p.,  ADA-OSl  813. 
32*2728 

BIBLIOGRAPHIES,  CRYOGENIC  SOILS, 
REVEGETATION.  LAND  RECLAMATION. 

The  literature  is  discussed  in  chronoto^cal  fashiea,  with 
general  statements  followed  by  highlights  of  each  year’s  contri¬ 
butions  (with  three  tsbies  and  two  appendices  for  amplia¬ 
tion}.  The  years  1972  and  1973  produced  the  most  publica¬ 
tions,  and  by  1975  there  was  a  noticeable  lag  in  pickup 
of  publications  by  the  indexing  services.  A  trend  is  apparmt 
from  a  reconnaissance  and  dacriptlon  approach  In  earlier 
papers  toward  an  integrated  ecosystem  approach  in  more 
recent  publications  increased  coMciousness  of  the  effects 
of  disturbMce  on  the  permafrost  environment,  and  the  impor¬ 
tance  of  restoration  and  preservation  of  these  environments, 
are  reflected  in  the  recent  literature,  particularly  in  symposium 
proceedinp 


SR  77*08 

REVEGETATION  AND  EROSION  CIONTROL 
OBSERVATIONS  ALONG  THE  TRANS-ALASKA 
PIPELINE— 1975  SUMMER  CONSTRUCTION 
SEASON. 

Johnson.  LA.,  et  al.  Mar.  1977,  36p.,  ADA-038  416. 
Quinn,  W.F.,  Brown,  J. 

32-1311 

PIPELINES.  SOIL  EROSION.  EROSION  CON¬ 
TROL,  PROTECTIVE  VEGETATION. 

Procedures  for  revegetation  and  erosion  control  of  the  Trans- 
Aluka  Pipeline  System  during  the  initial  construction  phase 
are  reviewed.  Fertilizer  and  seed  rates  and  KhMules 
of  application  by  major  areas  (sections)  are  presented.  Dur¬ 
ing  the  field  season  of  1975  CRREL  personnel  observed 
revegetation  and  erosion  control  practices  along  the  entire 
length  of  the  pipeline  route.  The  tjrpes  of  problems  and 
early  successes  are  discussed.  Thirty-eight  photographs 
are  presented  of  characteristic  areas  on  which  revegetation 
was  initiated.  A  list  of  sites  for  follow  up  observatioru 
is  presented. 


SR  77-09 

INFRARED  THERMOGRAPHY  OF  BUILD¬ 
INGS:  AN  ANNOTATED  BIBLIOGRAPHY. 
Marshall.  S.J..  Mar.  1 977, 2 1  p..  ADA-038  447, 42  refs. 
32-1312 

BIBLIOGRAPHIES.  BUILDINGS.  THERMAL 
ANALYSIS.  INFRARED  RADIATION. 

This  report  summanzes  a  review  of  the  current  literature 
on  the  new  subject  of  tnfrsred  thermogrsphy  of  buildings. 
Infrared  thermography  of  ouildtnp  (IRTB)  uses  a  thermal 
imaging  Kanner  to  detect  heat  loss,  structural  defects,  mouturc. 
and  other  anomalies  in  building  envelopes.  Photogrsphs 
of  the  imagery  called  thermograms  provide  hard  copy  docu¬ 
mentation  of  faults  detected.  Thirty-four  references  are 
abstraeied.  covering  research  and  development,  roof  moisture 
surveys,  and  qualitative/quantitalive  field  sur\e^s.  The 
readily  obtainable  sources  were  chosen  for  their  praetical 
approach  to  providing  potential  users  who  are  not  Kicntifically 
miented  with  an  opportunity  to  quickly  grasp  the  value 
of  this  new  technology. 


SR  77*10 

COMPUTER  ROUTING  OP  UNSATURATED 
FLOW  THROUGH  SNOW, 

Tucker,  W.B.,  et  al.  May  1977, 44p.,  ADA-040  121. 

Colbeck,  S.C 

32*1313 

SNOW  COVER,  WATER  FLOW.  SNOWMELT, 
COMPUTER  PROGRAMS. 

Computer  progrema  for  rout^  the  vertical  movement  of 
water  throCgh  snow  have  been  develop^  The  shock 
front  is  dependent  on  aurfoce  melt  taking  place  now  aa 
well  u  the  antecedent  flow  m  the  mow,  uauwy  a  function 
of  the  nature  of  the  flow  for  the  previous  uy.  One 
program,  dcaigned  to  accommodate  actual  aurface  melt  data, 
haa  the  ability  to  handle  compUcated  input  proTilea  auch 
u  when  melt  ia  erratic  on  a  cloudy  day.  creating  auch 
complexitkau  intersecting  abode  fronta.  Another  program, 

for  rapid  aimulation  pitfpoaca,  approximates  a  aimple 
aurface  input  with  a  fUocti^  in  t^  case  a  aine  wave. 
This  function  is  easily  changed,  alkmring  a  variety  of  conditiona 
to  be  assessed,  although  only  one  shock  front  is  accommodated. 
Error  snslytis  and  some  appUcations  of  the  progrema  are 
presented. 

SR  77*11 

DEMONSTRATION  OP  BUILDING  HEATING 
WITH  A  HEAT  PUMP  USING  THERMAL  EF¬ 
FLUENT, 

Sector.  P.W.,  May  1977, 24p.,  ADA-041  024, 13  refs. 
32*1314 

HEAT  RECOVERY,  HBAHNO,  BUILDINGS, 
COST  ANALYSIS,  HEAT  PUMPS. 

This  report  describes  efforts  made  to  recover  waste  heat 
and  to  reuse  it  to  best  n  building.  A  heat  pump,  which 
is  a  refrigeration  device,  was  operated  to  provide  building 
heat  and  to  demonatrate  both  economic  beneflta  and  energy 
savings  possible  with  this  type  of  heating  system.  Heat 
pump  fundamentals  and  sjratem  design  conaideretiooa  supple¬ 
ment  the  report  of  this  demonstration  project  Operational 
charaeteristks  were  monitored  and  are  reported.  A  25% 
reduction  in  beatiim  costa  waa  observed  compared  with  an 
oil-fired  system.  The  author  recommends  that  the  minimum 
cccfficknt  of  perforrasnee  should  be  3.4  for  a  coat  effective, 
energy-conaervative  heat  pump  heating  system. 

SR  77*12 

LABORATORY  STUDIES  OF  COMPRESSED 
AIR  SEEDING  OP  SUPERCOOLED  FOG, 

Hicki.  J.R.,  et  tl,  Mny  1977,  19p.,  ADA-040  633,  3 
reft. 

Rice,  R.C,  Jr. 

32*1313 

SUPERCOOLED  FOO,  CLOUD  SEEDING, 
LABORATORY  TECHNIQUES. 

Some  400  testa  were  conducted  in  the  CRREL  cold  cloud 
chamber  to  determine  the  ambinatioo  of  air  prmure  and 
nozzle  dcrign  that  yielded  the  maximum  production  of  ice 
crystals  in  a  st^ercoolcd  fog.  It  was  found  that  some 
022  cu  m/min  of  air  which  was  compressed  to  517  kPs 
is  needed  to  be  effective  for  clearing  a  supercooled  fog. 

SR  77*13 

STAKE  DRIVING  TOOLS:  A  PRELIMINARY 
SURVEY. 

Kovacs,  A.,  et  al.  May  1977,  43p.,  ADA-041  053,  9 
refa. 

Atkina,  R.T. 

32*1316 

ANCHORS.  FROZEN  GROUND,  DRILLS,  PILE 
DRIVING,  HAMMERS. 

This  report  gives  results  of  a  study  of  four  commcrcisl 
brcsker-rock  wUs,  s  prototype  hydraulic  stake  dnver-retnever 
and  a  prototype  pc^Uant-actuated  hammer  which  were 
evaluated  for  oriving  anchors  into  hard  frozen  ground.  The 
testa  found  that  commercial  breaker-rock  drills  can  be  used 
without  modification  to  drive  standard  military  OP-n2/C 
and  GP-113/0  staka  into  frozen  ground  The  study 
revealed  that  while  the  hydraulic  stake  driver  would  rcouire 
fiirther  development  to  increase  its  reliahility,  it  could  drive 
the  above  stakes  into  frozen  ground.  The  propellant-actuat¬ 
ed  Slake  driver  waa  found  incapable  of  dnving  stakes  into 
hvd  frozen  ground  and  was  not  considered  worthy  of  further 
development  as  a  stake  driver. 

SR  77-14 

RUNWAY  SITE  SURVEY,  PENSACOLA  MOUN¬ 
TAINS,  ANTARCTICA. 

Kovacs,  A.,  et  nl.  June  1977,  45p..  ADA-051  814,  6 
refs. 

Abele,  G. 

32-1317 

SITE  SURVEYS.  AIRCRAFT  LANDING  AREAS, 
ICE  RUNWAYS.  ANTARCTICA-PENSACOLA 
MOUNTAINS. 

Two  blue  ICC  arcu  were  surveyed  m  the  Pensacola  Mountain 
region  of  Antareuea  and  found  suitable  for  runway  sites 
A  icnath  of  2  5  to  3  km,  onented  in  the  predominant 
wind  direction,  is  available  st  Rosser  Ridge,  rcquiriiig  very 
little  snow  removal.  A  length  of  3  km.  onented  st  30 
<l«l.  to  45  deg  with  the  predominant  wind  direction,  is 
svsilsMe  at  Mt.  Lcchner.  but  considerable  snow  removal 
would  be  required,  and  some  obstacles  are  prcKnt  near 


both  ends  of  the  runway  area.  Aerial  inspection  disclosed 
one  and  probably  two  more  suitable  sites  near  the  Patuxent 
Range. 

SR  77*15 

KOLYMA  WATER  BALANCE  STATION,  MAGA* 
DAN  OBLAST,  NORTHEAST  U.S.S.R.:  UNITED 
STATES-SOVIET  SaENTIFIC  EXCHANGE 
VISIT. 

Slaughter,  C.W.,  et  al.  May  1977, 66p.,  ADA-Odl  606, 
16  refs.  For  a  shorter  version  see  Arctic  bulletin, 
1978.  2(13),  p.305-313. 

Bileilo,  M.A. 

32-1318 

WATER  BALANCE,  STATIONS,  RESEARCH 
PROJECTS,  INTERNATIONAL  COOPERATION, 
USSR— MAGADAN. 

Two  U.S  scientbts  visited  Kolyma  Water  Balance  Station 
(KWBS)  in  Magadan  Oblast  of  northeast  USSR  dunng  the 
last  two  weeks  of  August  1976.  Under  the  auspices  of 
the  Joint  USA-USSR  Agreement  on  Cooperation  in  the  Feld 
of  Environmental  Protection,  this  trip  was  undertaken  to 
review  current  Soviet  watershed  hydrology  research  in  a 
permafrost  dominated  setting  similar  to  that  of  central  Alaska. 
Research  objectives,  instrumentation,  and  field  practices  were 
observed  and  discussed  at  KWBS  A  series  of  proposals 
for  future  cooperation  in  high  latitude  hydrology  research 
and  data  exchange  was  prepared. 

SR  77-16 

COMPOSITION  OF  VAPORS  EVOLVED  FROM 
MILITARY  TNT  AS  INFLUENCED  BY  TEM¬ 
PERATURE,  SOLID  COMPOSITION,  AGE  AND 
SOURCE. 

Uggett,  D.C.,  et  al,  June  1977,  2Sp.,  ADA-040  632, 
19  refs. 

Jenkins,  T.F.,  Murrmann,  R.P. 

32-1319 

EXPLOSIVES,  IMPURITIES,  VAPOR  PRESSURE, 
CHEMICAL  ANALYSIS. 

A  number  of  domestic  and  foreign  military  TNT  samples 
were  analyzed  by  a  gas  chromatographic  headspace  technique. 
The  method  allowed  the  determination  of  the  vapor  pressure 
ofTNT  and  the  partial  pressures  of  several  associated  impurities 
over  a  2  to  32C  temperature  range.  A  major  volatile 
impurity  in  all  U.S.  military  TNT  samples  was  2.4-dinitretot- 
uene,  which  had  a  partial  pressure  I  to  2  orders  of  magnitude 
higher  than  the  vapor  pressure  of  TNT.  The  experimental 
data  followed  a  Ctausius-Clapcyron  temperature  dependence 
for  the  vapor  pressure  of  77^,  and  the  partial  pressure 
of  DNT  was  related  to  its  coneentrauon  in  the  solid  by 
a  Henry’s  constant.  Age  and  source  of  the  TNT  were 
found  to  have  little  or  no  influence  on  thcK  relationships. 
The  reasons  for  finding  a  relatively  high  DNT  partial  pressure 
are  discussed,  as  is  its  implication  for  TNT  detection  by 
trace  gas  methods. 

SR  77-17 

EFFECTS  OF  LOW-PRESSURE  WHEELED 
VEHICLES  ON  PLANT  COMMUNITIES  AND 
SOILS  AT  PRUDHOE  BAY,  ALASKA. 

Walker, D.A.,etal, June  1977,49p.,  ADA-(Ht  593,  II 
refs. 

Webber,  P.J.,  Everett,  K.R.,  Brown,  J. 

32-*320 

TUNDRA  TERRAIN.  DAMAGE.  ALL  TERRAIN 
VEHICLES,  TIRES,  TUNDRA  VEGETATION, 
UNITED  STATES— ALASKA-PRUDHOE  BAY. 
An  off-road  vehicle  test  utilizing  a  smooth  tired  Roltigon 
weighing  approximately  25.000  lb.  was  conducted  at  Prudnoe 
Bay.  Alaska,  on  25  June  1976  Vehicle  impact  on  the 
vegetation  and  terrain  wu  documented  at  32  stations  selected 
as  representative  of  the  coastal  tundra  terrain  Twenty- 
Kven  stations  were  of  single  pass  track  and  five  were  multiple 
pass  lanes  of  up  to  30  passes  The  report  documents 
the  impacts  with  photographs  and  numerical  ratings  Future 
obser>ations  will  enable  determination  of  rates  of  recovery 

SR  77-18 

INSTALLATION  OF  LOOSE-LAID  INVERTED 
ROOF  SYSTEM  AT  FORT  WAINWRIGHT, 
ALASKA. 

Schaefer,  D..  June  1977.  27p..  ADA-041  574,  1 !  refs. 
32-1321 

ROOFS.  INSULATION,  COST  ANALYSIS. 

In  the  summer  1971  the  Corps  of  Engineers  replaced  the 
roof  on  Building  1053  at  Ft.  Wamwright.  Alaska,  with  a 
loose-laid  inverted  roof  system.  This  roof  system  was 
selected  to  permit  an  evaluation  of  its  performance  and 
potential  suitability  for  general  use  in  Corps  construction 
The  installation  of  the  roof  also  permitted  an  analysis  of 
Its  construction  costs  and  a  record  of  the  construction  proce¬ 
dures  Costs  were  identified  in  terms  of  costs  of  the 
materials  UKd  and  the  number  of  man-hours  required  For 
the  analysis,  the  job  »as  broken  down  into  four  phases. 
I)  removal  of  the  existing  roofing  material  and  preparation 
of  the  deck.  2)  application  of  a  surface  of  pt)wo<^  decking. 
3)  placement  of  the  butyl  membrane  and  installation  of 
flashings,  and  4)  plaecment  of  the  tnsulauon  and  ballast 
pavers  The  results  show  that  the  installation  lime  require¬ 
ments  compare  favorably  with  those  of  eonvenlional  huilt- 
up  roofs  but  the  butyl  membrane  and  the  pavers  cause 
higher  material  costs  Advantages  arc  m  the  mainlainabitiiy 
of  the  roof  system  and  m  its  increased  life  cxpeeianey 
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SR  77-19 

RECLAMATION  OF  AQDIC  DREDGE  SOILS 
WITH  SEWAGE  SLUDGE  AND  LIME  AT  THE 
CHESAPEAKE  AND  DELAWARE  CANAL. 
Palazzo,  A.J.,  June  1977, 24p.,  ADA-041  636,  Bibliog¬ 
raphy  p.22-24. 

32-1322 

SOIL  ANALYSIS,  SOIL  CHEMISTRY.  SLUDGES, 
PLANTS  (BOTANY),  VEGETATION. 

A  field  study  wts  conducted  to  tssess  the  effects  of  sewage 
sludge  and  lime  on  the  revegetation  and  reclamation  of 
acidic  (pH  3  0)  and  infertile  dredge  sotb.  ^wage  sludge 
at  100  metric  tons/ha  and  lime  at  25  metric  tons/ha  were 
applied  during  the  summer  of  1974  on  a  seven  hectare 
sue  and  plowed  into  the  soil  to  a  depth  of  20  cm  Soils 
were  sampled  20  months  after  sludge  incorporation  at  three 
depths,  0-20.  20*40.  and  40*60  cm  within  the  sludged  and 
control  areas.  A  total  of  29  grass  treatments,  containing 
grasses  seeded  alone  or  in  combinations,  were  alM  evaluated 
and  seven  grass  types  analyzed  for  mineral  composition. 
Comparisons  between  the  sludged  and  control  areas  in  the 
layers  from  0-20  cm  and  below  20  cm  were  made  in  terms 
of  changes  in  soil  and  plant  chembtry,  plant  utiliution 
of  soil  minerab,  plant  adaptability  and  vigor,  and  eventual 
resulting  vegetative  cover. 

SR  77-20 

UNCONHNED  COMPRESSION  TESTS  ON 
SNOW:  A  COMPARATIVE  STUDY. 

Kovacs,  A ,  et  al,  July  1977,  27p.,  ADA-062  445,  21 
refs. 

Michitti,  F.,  Kalafut,  J. 

32-4357 

SNOW  COMPRESSION,  COMPRESSIVE 
STRENGTH,  TESTS. 

Results  of  unconflned  compression  tesb  performed  on  snow 
from  Camp  Century,  Greenland,  using  a  new  self*aligning 
platen  system  are  compared  with  tests  using  a  more  convention¬ 
al  platen  system  The  average  uneonfined  compressive 
test  strength  was  42%  higher  for  samples  tested  on  the 
new  platen  assembly  vs  the  old  Test  results  indicate 
that  the  new  platen  system  provides  for  better  sample  alignment 
and  therefore  a  more  uniform  load  dbtribution  applied  to 
the  ends  of  the  sample.  The  higher  strength  values  obtained 
with  the  new  platen  system  are  considered  more  representative 
of  the  unconfined  compreui^e  strength  of  the  snow  tested 

SR  77-21 

INVESnGATION  OF  SLUMPING  FAILURE  IN 
AN  EARTH  DAM  ABUTMENT  AT  KOTZEBUE. 
ALASKA. 

Cbllins,  CM.,  «1.  July  1977,  2  Ip.,  ADA-(N2  306,  5 
refs. 

McFadden,  T. 

32-1323 

RESERVOIRS.  EARTH  DAMS.  FROZEN 
GROUND  TEMPERATURE.  SETTLEMENT 
(STRUCTURAL),  SUBSIDENCE. 

A  slumping  failure  on  the  upstream  side  in  one  area  of 
the  water  «upply  reservoir  at  Kotzebue.  Alaska,  was  investigat* 
ed.  Seven  I0*R  (24  4*m)  thermocouple  stnnp  were  cm* 
placed  in  the  dam  abutment,  and  an  additional  four  thermocou¬ 
ple  stnngs  were  installed  behind  the  dam.  extending  to  a 
depth  of  95  ft  (21.9  m)  below  (he  bottom  of  the  reservoir 
All  thermocouples  indicated  below  freezing  temperatures  at 
their  rcsp«tive  positions  These  measurements  combined 
with  the  drill  lop  indicate  that  neither  the  dam  nor  the 
abutment  is  in  immediate  danger  of  failure,  but  that  steps 
must  be  taken  to  stop  the  sloughing  of  matenal  in  the 
abutment  area  Recommendations  are  given  to  accomriish 
thb. 

SR  77-22 

LOCK  WALL  DEiaNG  STUDIES. 

Hanamoto,  B.,  cd.  Aug.  1977,  6Sp,  ADA-(>44  943. 
For  individual  papers  see  32-1350  through  32-1352, 

31- 1800,  and  32-1109. 

32- 1349 

ICE  REMOVAL.  CHANNELS  (WATERWAYS). 
LOCKS  (W'ATERWAYS) 

Four  methods  for  removing  the  ice  buildup  on  navigation 
lock  walls  on  ihc  Poe  Locks  at  Sault  Ste  Mane,  .Nfichigan. 
were  investigated  mechanical  pneumatic  bools.  high*prcs5ure 
water  jets,  mechanical  chain  saws,  and  chemical  coatinp 
Two  of  the  more  promising  means  of  ice  removal,  the  chain 
saw  and  the  chemical  coatings,  arc  being  developed  further 
so  that  they  ma>  be  used  as  operational  aids  for  lock  wall 
deicing  during  the  winter  navigation  season. 

SR  77-23 

ABNORMAL  INTERNAL  FRICTION  PEAKS  IN 
SINGLE-CRYSTAL  ICE. 

Sullman.  P.E..  Cl  al.  Aug.  1977.  15p .  ADA-045  412. 
9  refs. 

Ilagaki.  K. 

32-1355 

CUBIC  ICE.  ICE  PHY.SICS.  ICE  CRYSTAL 
STRUCTURE.  TEMPERATURE  EFFECTS.  ICE 
FRICTION 

A  senes  of  shsrp  skewed  internal  friction  peaks  were  observed 
dunng  warming  of  single  <.r>ttal  uc  after  pooling  below 
I20C  (I5JK).  the  cubit  hexagonal  transition  temperature 
The  peaks  were  higher  when  the  strain  amplitude  was  lower 


Since  handling  and  annealing  s*rongly  affect  the  occurrence 
of  the  skewed  peaks,  those  peaks  are  probably  related  to 
the  stacking  fault  process  in  hexagonal-cubic  transition. 
SR  77-24 

BRAZIL  TENSILE  STRENGTH  TESTS  ON  SEA 
ICE:  A  DATA  REPORT. 

Kovacs,  A.,  et  al,  Aug.  1977,  39p.,  ADA-044  941,  6 
refs. 

Kalafut,  J. 

32-1356 

SEA  ICE,  IMPACT  STRENGTH,  PENETRATION 
TESTS. 

In  March  1970  drop  penctrrmictcr  testa  in  sea  ice  were 
made  by  Sandta  Laboratones  for  the  U.S.  Coast  Guard 
In  support  of  thu  study,  prr^rtics  of  the  sea  ice  penetrated 
were  measured  'Hie  data  collected  Included  ice  tempera¬ 
ture.  sahnily.  bnne  volume,  density  and  Brazil  tensile  strength 
venus  depth.  The  data  are  presented  m  this  report  in 
both  tables  and  graphs  as  a  permanent  data  source. 

SR  77-25 

SOLVING  PROBLEMS  OF  ICE-BLOCKED 
DRAINAGE  FAaLITlES. 

Carey,  K.L ,  Aug.  1977,  17p.,  ADA-044  994,  4  refs. 
32-1357 

SURFACE  DRAINAGE,  ICE  CONTROL.  HEAT¬ 
ING.  SUBSURFACE  DRAINAGE. 

The  report  summarizes  several  processes  for  ice  formation 
and  blockage  In  cutvertr.  ditches,  and  subsurface  drains. 
Solutions  to  ice  blockage  problems  involve  ice  prevention 
and  ice  control,  usually  the  latter.  In  some  cases,  culverts 
can  be  closed,  leading  to  intentional  ponding  and  storage 
of  ice.  Alternatively,  flow  can  be  maintained  in  culverts 
by  heating  them  electncally.  with  steam,  or  with  oti-bumer 
heaters  Ditches  can  also  be  heated,  but  it  is  usually 
more  effective  to  widen  them  to  provide  more  storage  space 
for  ice.  or  to  in.'tall  insulating  covers  Subsurface  dram 
outlets  can  be  heated,  protect^  with  insulating  covets,  or 
partially  blocked  to  prevent  cold  atr  entry.  Ground  seepage 
that  forms  ice  is  successfully  controlled  using  ice  fences. 
Design  changes,  such  as  more  and  larger  drainage  structures, 
suggered  culverts,  and  channel  modifleations.  arc  discus^. 
SR  77-26 

INFRARED  THERMOGRAPHY  OP  BUILD¬ 
INGS:  QUALITATIVE  ANALYSIS  OP  HVE 
BUILDINGS  AT  RICKENBACKER  AIR  FORCE 
BASE,  COLUMBUS,  OHIO. 

Munis.  R.H  .  et  al,  Sep.  1977,  21p..  ADA-067  161. 
Marshall.  S.J. 

32-4358 

HEAT  LOSS.  INFRARED  PHOTOGRAPHY, 
BUILDINGS.  THERMAL  ANALYSIS.  THERMAL 
MEASUREMENTS. 

A  heat  loss  surve;y  was  performed  on  five  typical  Air  Force 
Base  buildinp  with  an  infrared  camera  s|^lem  two  with 
wood  frames  and  wood  clapboards,  one  with  wood  frame 
and  aluminum  siding,  and  two  of  cinder  block  construction 
with  back  veneer  This  report  presents  thermograms  typical 
of  the  heat  loss  problems  in  each  of  the  five  buildmp 
along  with  a  complete  explanation  of  each  thermogram.  The 
report  is  intended  to  serve  as  a  basis  upon  which  Air  Force 
civil  engineers  can  plan  a  future  retrofit  program  for  the 
buildinp  surveyed  and  write  a  set  specifications  incorporat¬ 
ing  thermography. 

SR  77-27 

laNG  ON  SHIPS  AND  STATIONARY  STRUC¬ 
TURES  UNDER  MARITIME  CONDITIONS-A 
PRELIMINARY  LITERATURE  SURVEY  OF 
JAPANESE  SOURCES, 

Iiagiki,  K..  Sep,  1977.  22p.,  ADA-044  792,  8  refs. 
32-1358 

SHIP  ICING.  ICE  ACCRETION,  ICE  FORECAST¬ 
ING.  TEMPERATURE  EFFECTS.  SEA  SPRAY. 

This  report  reviews  Japanese  literature  on  ship  icing,  including 
direct  measurements  of  tee  accumulated  on  ship,  ice  accretion 
rate  and  sea  spray  flux  as  well  as  statistical  anal>ses  of 
icing  conditions  The  report  also  describes  some  possibihtcs 
of  forecasting  icing  conditions 

SR  77-28 

AIRBORNE  SPECTRORADIOMETER  DATA 
COMPARED  WITH  GROUND  WATER-TUR¬ 
BIDITY  MEASUREMENTS  AT  LAKE  POWELL, 
UTAH;  CORRELATION  AND  QUANTIFICA¬ 
TION  OF  DATA. 

Mcrf>.C.J..Scp,  1977.38p.ADA-044  793. Bibliogra¬ 
phy  p  26-29. 

32-1359 

WATER  CHEMISTRY.  TURBIDITY.  LIGHT 
TRANSMKSSION.  SPECTRORADIOMETERS. 
AERIAL  SURVEYS.  UNITED  STATES-UTAH- 
LAKE  POWELL. 

The  objective  of  this  stud)  »  to  correlate  and  quantify 
the  airborne  speefroradtometer  muUispcctral  data  to  ground 
tn.th  water  qualtt>  measurements  obtained  at  t^ke  Powell. 
Utah,  during  19*5  A  ground  truth  water  sampling  program 
was  iccompljihed  dunng  9-16  June  19*5  for  correlation 
to  an  aircraft  spcctforadiometcr  flight  hield  measurements 
were  taken  of  per^enuge  of  iransmitunt.c.  surface  temperature. 
pH  and  se«^^hi  disk  depth  Also,  pezveniage  of  light  transmit* 
lance  wst  measured  m  the  laboratorv  for  the  wiier  samples 
In  addition,  electron  micrographs  and  suspended  sediment 


concentration  data  were  obtained  of  selected  water  samples 
located  at  Hite  Bndge  (Mite  171).  Mile  168.  Mile  150 
(along  the  Colorado  River  mam  channel)  and  Bullfrog  Bay 
(Mile  122).  Airborne  spectroradiometcr  spectra  were  select¬ 
ed  which  correlated  to  the  same  test  sites 
SR  77-29 

INFRARED  THERMOGRAPHY  OF  BUILD¬ 
INGS:  QUALITATIVE  ANALYSIS  OF  WINDOW 
INFILTRATION  LOSS,  FEDERAL  OFFICE 
BUILDING,  BURLINGTON,  VERMONT. 

Munis,  R.H..  ct  «l,  Sep.  1977,  17p.,  ADA-044  942. 
Marshall.  S.J. 

32-1360 

INFRARED  PHOTOGRAPHY.  THERMAL  DIF- 
FUSION,  BUILDINGS,  HEAT  LOSS,  WINDOWS. 
An  interior,  infrared  thermographic  survey  of  single-pane, 
aluminum-frame,  projected  windows  was  performed  to  pinpoint 
locations  of  excessive  infiltration.  Infrared  thermographic 
inspection  accomplishes  this  more  quickly  and  more  accurately 
than  conventions!  techniques  of  studying  window  infiltration 
This  report  presents  32  thermograms  and  photographs  which 
in  many  casci  dramatically  illustrate  infiltrations  around  the 
mullton,  along  the  top  opening  cracks,  and  under  the  frame/sill 
interfaces.  Poor  glazing  scab  were  easily  detected  and 
the  exact  points  of  glass/frame  leakages  were  pinpointed. 
Plumes  of  warm  air  on  the  window  glass,  ruing  from  the 
convectors,  were  dramatically  captured  by  the  infrared  camera 
system.  In  several  cases,  the  plumes  were  noted  12  h. 
above  the  convectors  on  the  top  window  panels  Heat 
loss  from  the  convectors  was  noted  through  the  walb  of 
the  building  in  thermograms  taken  from  the  outside,  ^veral 
recommen^tions  were  prepared  for  the  General  Services 
Adminbiration,  owner  of  thb  Federal  Office  Building  in 
Burlington.  Vermont. 

SR  77-30 

PAVEMENT  RECYCLING  USING  A  HEAVY 
BULLDOZER  MOUNTED  PULVERIZER. 

Eaton,  R.A.,  et  al,  Sep.  1977.  t2p.  +  appends.,  ADA- 
046  008,  8  refs. 

Garfield,  D.E. 

32-1361 

EXCAVATION,  SUBGRADES,  PAVEMENT 
BASES. 

Recycling  of  paving  matenab  u  currently  gaming  acceptance 
as  a  means  of  economic  savings  m  pavement  reconstruction 
or  rehabilitation  Pavements  having  low  serviceability  in¬ 
dices  due  to  surface  irregulaniies  such  as  cracks,  bumps, 
spalling,  potholes,  etc.,  may  be  broken  up  to  meet  specified 
l^nular  base  course  gradation  requirements  and  reused  as 
a  base  for  the  new  surface  The  USACRREL  developed 
a  permafrost  exeavating  attachment  for  heavy  bulldozers  and 
a  prototype  test  ng  was  constructed.  Tesu  were  conducted 
on  frozen  soib.  graveb.  and  ledge  In  September  1976. 
this  rig  was  used  to  pulverize  a  flexible  pavement  on  North 
Main  Street  in  Hanover.  NH.  and  highway  pavement  test 
sections  m  a  CRREL  test  facility  The  resultant  processed 
matenal  did  meet  Corps  of  Engineers  base  course  gradation 
requirements  The  machine  can  process  120  square  ft 
of  pavement  structure  per  minute  to  a  depth  of  12  inches 
The  most  uniformly  graded  matenal  was  obtained  at  a  drum 
speed  of  15  revolutions  per  minute  Once  the  pavement 
sinieiure  is  broken  down  from  the  solid  mass  (asphalt  concrete 
pavement),  the  machine  does  not  further  break  down  or 
pulvenze  the  aggregate.  A  minor  amount  of  dust  was 
evident  dunng  the  operations,  but  no  refinements  are  recom¬ 
mended 
SR  77-31 

EFFECTS  OF  LOW  GROUND  PRESSURE  VEHI¬ 
CLE  TRAFFIC  ON  TUNDRA  AT  LONELY,  ALAS¬ 
KA. 

Abele.  G..  et  al.  Sep.  1977.  32p.  ADA-062  446.  13 
refs. 

Brown.  J.,  Brewer.  M.C.  Atwood,  D.M. 

32-4359 

AIR  CUSHION  VEHICLES.  TRACKED  VEHI¬ 
CLES.  TUNDRA  VEGETATION,  VEHICLE 
WHEELS.  ENVIRONMENTAL  IMPACr.  DAM¬ 
AGE.  PATTERNED  GROUND.  SOIL  MOIS- 
TURE. 

Traffic  tests  were  conducted  with  two  low  pressure  tire 
RolIigon*t>pe  vehicles  and  a  small,  tracked  Nodwcll  with 
minimal  load  for  1.  5.  and  10  vehicle  passes  on  rclativel) 
dry  tundra  near  Lonely.  Alaska  The  traffic  impact  was 
limited  to  compression  of  the  vegetation  ard  the  organic 
mat  and  a  maximum  terrain  surface  depression  of  several 
cm.  wiih  no  shearing  or  disaggregation  of  the  mat 

SR  77-32 

AERIAL  PHOTOINTERPRETATION  OF  A 
SMALL  ICE  JAM. 

DcnlUftog.  SL.  Ocl  1977.  I7p.  ADA-045  870. 
32-1362 

ICE  JAMS.  AERIAL  SURVEYS.  PHOTOI.NTER- 
PRETATION. 

Aerial  photos  of  a  small  ice  jam  on  Ihe  remigewa^n  River 
near  Plymnuth.  New  Hampshire,  were  taken  three  days  after 
the  jam  and  compared  wiih  phoios  taken  after  the  ice  went 
n*jt.  The  winter  photos  show  a  marked  and  sudden  decrease 
in  floe  si;c  apparently  indicative  of  faster  and  longer  movement 
of  the  ICC  The  spring  photos  show  a  number  of  shallows 
and  obstructions  that  apparently  had  no  effect  on  the  uc 
movement  It  is  conciu<(ed  that  this  lam  was  caused 
by  a  change  m  slope  and  subsequent  reduction  m  velocity 
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SR  77.33 

LAND  TREATMENT  OF  WASTEWATER  AT 
WEST  DOVER,  VERMONT. 

Bouroun,  J.R., Oct.  *977, 24p ,  ADA-046  300, 12  refs 
32-1363 

WASTE  DISPOSAL,  WATER  TREATMENT, 
SEWAGE  TREATMENT. 

A  general  description  of  a  wastewater  land  treatment  system 
located  in  a  “cold  temperate"  climatic  region  ts  given  The 
winter  season  average  daily  design  is  almost  double 
that  of  the  summer-fall  season  (0  55  MGD  v$  0  30  MGD) 
Wastewater  ts  sprayed  on  a  forested  knoll  after  it  receives 
secondary  Inologic^  treatment.  The  system  is  operated 
during  the  winter  when  the  ambient  air  temperature  is  as 
low  as  lOF.  Spray  nozzles  have  been  developed  that 
ensure  rapd  drainage  of  the  spray  laterals  after  each  spray 
cycle  and.  therefore,  prevent  their  freezing 

SR  77-34 

CANOL  PIPELINE  PROJECT:  A  HISTORICAL 
REVIEW. 

Ueda,  H.f.,  et  al,  Oct.  1977,  32p..  ADA.046  707,  8 
refs. 

Garfield,  D.E.,  Haynes,  F.D. 

32-1364 

PIPELINES,  HISTORY,  ARCTIC  LANDSCAPES 

This  report  is  a  historical  review  of  the  Cano]  project,  the 
nrst  long-distance  petroleum  pipeline  system  constructed  in 
the  Arctic  region  of  North  America  The  project  was 
initiated  during  the  early  days  of  World  War  II  when  the 
military  situation  appeared  critical  It  was  designed  to 
supply  the  military  need  for  fuel  in  the  area,  particularly 
Alaska,  by  exploiting  the  Norman  Wells  oil  field  in  the 
Northwest  Territory  of  Canada  The  system  was  completed 
in  April  1944  and  operated  for  1 1  months  converting  975.764 
barrels  of  crude  oil  into  gasoline  and  fuel  oil  Construction 
for  the  pioneering  elTort  was  difficult  and  costly.  Considera¬ 
ble  controversy  plagued  the  project  throughout,  nevertheless. 
Its  completion  proved  that  undertakings  of  such  magnitude 
could  be  accomplished  despite  the  formidable  problems  of 
the  Arctic. 

SR  77-35 

CEMENTS  FOR  STRUCTURAL  CONCRETE  IN 
COLD  REGIONS. 

Johnson.  R.,  Oct.  1977.  Up..  ADA-046  302,  19  refs 
32-1366 

WINTER  CONCRETING.  CONCRETE  ADMIX- 
TURES.  CONCRETE  STRENGTH.  CONCRETE 
CURING.  CEMENTS. 

A  literature  search  was  undertaken  to  collect  information 
on  cements  which  could  be  used  in  structural  concrete  and 
would  cure  al  lo'.v  temperatures  In  (he  htcratufc  search. 
18  types  of  cements  or  concretes  manufactured  by  various 
nrms  were  reviewed  Trade  names  are  identmed  with 
(iMr  cement  or  concrete  description,  temperature  range  for 
curing,  use  experience  and  application,  approximate  cost  (in 
1976),  and  reference  source  or  manufacturer 

SR  77-36 

SMALL  COMMUNITIES  RESULT  IN  GREATER 
SATISFACnON:  AN  EXAMINATION  OF  UN¬ 
DERMANNING  THEORY. 

Ledbetter.  C.B.,  Nov.  1977,  15p.  ADA-046  817.  3 
refs. 

32-1367 

HUMAN  FACTORS.  THEORIES. 

Roger  Barker's  undermanning  theory  slates  that  the  smaller 
an  organization,  the  greater  the  degree  of  undermanning, 
resulting  in  greater  inhabiiari  satisfaction  This  theory 
ts  examined  using  the  National  Opinion  Research  Center’s 
General  Social  Survey  for  1974  Two  groups  of  survey 
variables  were  dichotomized  and  net  transmittances  or  eoefTi* 
ctents  of  correlation  for  the  system  were  determined  Two 
groups  of  vanables  were  chosen  objective  groups,  such  av 
age  and  income,  and  subjective  ones,  such  as  sociability 
and  job  satisfaction  The  only  pmit.vc  correlation  found 
was  that  people  residing  in  small  communities  are  more 
satisfied  with  their  community  than  arc  people  who  live 
m  large  communities  Only  a  small  portion  of  this  is 
explained  by  the  degree  to  which  small  town  inhabitants 
are  satisfied  with  their  financial  situation 

SR  77-37 

UTILIZATION  OFSEWACESLUDGE  PORTER- 
RAIN  STABILIZATION  IN  COLD  REGIONS. 
Gaskin.  D.A..  cl  .il.  Nov  1977.  45p .  AD.-\.047  368 
Hannel.  W,.  Palazzo.  A.J..  Ba(c.s.  R.E .  Stanley.  L.E. 
32-U68 

SOIL  STABILIZATION.  SLUDGES.  EROSION 
CONTROL.  SEWAGE.  VEGETATION. 

A  terrain  stabiliration  research/dcmonstration  stir  was  con- 


fertilizer  and  erosion  control  material  for  companson  A 
20.(X)0  sq  ft  area  adjacent  to  (he  14  plots  was  installed 
for  general  testing  of  varioittcombinations  of  tacking  chemicals, 
plastic  netting,  straw,  and  wood  fiber  mulch  In  general, 
all  treatments  with  the  exception  of  two  plots  were  effective 
in  reducing  soil  loss  in  companson  with  the  control  which 
had  a  loss  of  34.531  lb  of  soil  (dry  weight)  on  a  per 
acre  basis. 

SR  77-38 

FINITE  ELEMENT  MODEL  OF  TRANSIENT 
HEAT  CONDUCTION  WITH  ISOTHERMAL 
PHASE  CHANGE  (TWO  AND  THREE  DIMEN¬ 
SIONAL). 

Guymon,G.L.,ctal,Nov.  1977. 167p.,  ADA-047  369. 
Hromadka,  T.V.,  11. 

32-1369 

THERMAL  CONDUCTIVITY.  MATHEMATICAL 
MODELS,  COMPUTERIZED  SIMULATION, 
FROZEN  GROUND  MECHANICS.  COMPUTER 
PROGRAMS. 

The  partial  differential  equation  for  transient  heat  conduction 
is  solved  by  a  finite  element  analog  using  a  quadratic  weighting 
function  for  the  discretized  spatial  domain.  The  transient 
problem  is  solved  by  the  Crank-SIcolson  approximation. 
Two  dimensional  and  three  dimensional  models  incorporated 
in  the  same  computer  program  arc  presented  The  finite 
element  method  is  reviewed,  assumptions  and  timitaltons 
upon  which  (he  model  is  based  are  presented,  and  a  complete 
derivation  of  the  system  analog  ts  included  Certain  prob¬ 
lems  can  only  be  modeled  as  a  three  dimensional  system, 
e  g .  (haw  degradations  around  roadway  culverts,  embankment 
dams  on  permafrost  where  dam  length  is  short  relative  to 
dam  width,  and  thaw  and  frcczeback  under  buildinp  In 
most  cases,  however,  the  more  economical  two  dimensional 
model  can  be  used  Numerical  tests  of  both  models  have 
been  accomplished  but  field  verification  has  not  been  attempt¬ 
ed.  A  user's  manual  and  a  FORTRAN  IV  computer 
listing  of  (he  program  arc  presented. 

SR  77-39 

TEMPORARY  PROTECTION  OF  WINTERTIME 
BUILDING  CONSTRUCTION,  FAIRBANKS, 
ALASKA,  1976-77. 

Bennett.  F.L,  Nov.  1977. 4!p.  ADA-048  987,  2  refs. 
32-2729 

COLD  WEATHER  CONSTRUCTION,  BUILD¬ 
INGS.  HEATING. 

Nine  building  construction  projects,  whose  total  area  exceeds 
one  half  million  square  feet,  were  under  construction  m 
Fairbanks.  Alaska,  area  during  the  winter  of  1976-77.  These 
projects  were  studied  to  determine  the  methods  used  for 
providing  temporary  enclosures  and  temporary  building  heating 
during  the  construction  process  Die  types  of  construction 
activities  underway  at  various  temperature  conditions  are 
reported,  and  a  record  of  temperature  vanations  in  the  buildinp 
under  construction  is  diKussed.  Both  black  and  white 
and  color  photo  documentation  was  developed,  and  several 
black  and  white  photographs  arc  included  in  this  report 

SR  77-40 

WINTER  EARTHWORK  CONSTRUCTION  IN 
UPPER  MICHIGAN. 

Haas,  W  M..  ct  al.  Nov  1977.  59p..  ADA'049  052.  5 
refs.  See  also  32-293. 

Alkirc.  B.D..  Dingcldcin.  J.E. 

32-2698 

EARTHWORK.  SUBGRADE  PREPARATION. 
COLD  WEATHER  CONSTRUCTION.  FROZEN 
GROUND. 

Winter  earthwork  construction  was  observed  m  three  counties 
in  Michigan’^  Upper  Peninsula  ouring  the  1975*76  season. 
In  all  cases,  construction  methods  are  used  which  exclude 
frozen  soil  from  the  central  core  of  (he  embankment,  with 
frozen  soil  permitted  m  the  outer  slope  zone  W’hile 
all  projects  were  technically  successful,  construction  was  halted 
in  earl)  February  on  one  project  because  i!  was  uneconomical 
for  (he  contractor  (o  continue  On  another  project,  the 
contractor  successfully  exploited  soil  freezing  to  form  stable 
smooth  haul  roads  for  his  scrapers  Most  of  the  work 
consisted  of  raising  the  grade  of  existing  roads  by  18  inches 
of  non  frost-susceptiblc  soil  to  minimize  friist  heaving  and 
loss  of  bearing  capacity  This  winter  activity  resulted 
in  better  utilization  of  county  equipment  and  work  crews 

SR  77-41 

1977  CKREL-USGS  PERMAFROST  PROGRAM 
BEAUFORT  SEA.  ALASKA.  OPERATIONAL  RE¬ 
PORT. 

Scllmann.  P  V .  ct  al.  Dec  1977.  I9p..  ADA-04S  985. 
II  refs  Sec  alMi  32-1248  (.SR  76-12.  ADA-O.U  440). 
Chambcrl.nin,  h.J .  Lcda.  II  F..  Blouin.  S.E .  0.iffield. 
D.E.  Lcwcllen.  R.L 


of  the  eastern  Alaska  coastal  zone.  Twenty-seven  probe 
sites  were  selected  to  determine  local  engineering  properties 
and  temperature  conditions,  and  to  aid  in  interpreting  the 
lithology  between  the  drill  holes  Core  drilling  information 
from  some  of  the  probe  sites  was  used  as  control  for  interpreting 
the  pro^  records  Deep  thermal  and  geological  information 
was  obtained  from  the  drill  sites  by  the  USGS  personnel 
participating  in  the  study.  Maximum  drill  hole  depth 
was  68  5  m  (225  ft)  and  maximum  penetration  depth  was 
15  m  (50  ft)  TTie  probe  temperature  data  indicated  the 
presence  of  permafrost  in  alt  holes.  Probe  penetration 
resistance  measurements  helped  to  delineate  shallow,  ice* 
bonded  zones,  some  of  which  may  have  been  only  seasonal. 
In  the  core  study,  frozen  sediments  were  found  in  only 
one  hole,  at  approximately  the  29  6*m  (97-ft)  depth  Rnc- 
grained  sediments  were  more  common  than  course-grained 
material,  and  showed  general  increase  in  thickness  with  increas¬ 
ing  distance  from  shore  The  only  departure  from  the 
previous  year's  field  dnlting  techniques  was  the  use  of  larger 
diameter,  thick-watted  casing  and  an  air-operated  casing  driver 
The  probe  equipment  and  techniques  employed,  however, 
represented  a  significant  improvement  over  the  prototype 
equipment  used  in  1976. 

SR  77-42 

GROUTING  OF  SOILS  IN  COLD  ENVIRON¬ 
MENTS:  A  LITERATURE  SEARCH. 

Johnson,  R..  Dec  1977. 49p..  ADA'049  436,  52  refs. 
32-2548 

GROUTING,  ADMIXTURES,  SOIL  STRENGTH. 

A  literature  xearch  was  undertaken  to  collect  information 
on  grouting  of  soils  as  related  to  low  temperature  environment. 
40  F  and  below  This  report  reviews  existing  literature 
and  the  state-of-the-art  on  conventional  grouting  engineering 
methods  and  materials  to  seek  which  may  he  used  in  thawed 
or  dry.  frozen  ground  and  to  establish  the  need  of  new 
metht^s  and  techniques  where  conventional  grouting  methods 
fail. 

SR  77.43 

CRREL  ROOF  MOISTURE  SURVEY,  BUILD¬ 
ING  208  ROCK  ISLAND  ARSENAL. 

Korhonen,  C.  cl  al,  Dec.  1977,  6p..  ADA-OSI  490. 
Dudley.  T„  Tobiasson.  W. 

32- 2730 

ROOFS.  MOISTURE,  INFRARED  RADIATION. 
The  roof  of  budding  208  at  Rock  Island  Arsenal  was  surveyed 
for  wet  insulation  using  a  hand-held  infrared  camera  Areas 
of  wet  insulation  vicre  marked  wuh  spra^  paint  on  the 
roof  and  3-in  -diam  core  »mplcs  of  the  built-up  mernbrane 
and  insulation  were  obtained  to  verify  wet  and  dry  conditions 
Roof  defects  uncovered  during  a  visual  inspection  were  also 
marked  with  spray  paint  The  majority  of  the  wet  areas 
detected  are  associated  with  flashing  flaws,  which  arc  consid¬ 
ered  responsible  for  the  wet  insulation  Recommendations 
for  maintenance  of  this  roof  are  based  on  information  derived 
from  the  infrared  survey,  core  samples  and  visual  examinations 

SR  77-44 

FATE  AND  EFFECTS  OF  CRUDE  OIL  SPILLED 
ON  PERMAFROST  TERRAIN.  SECOND  AN¬ 
NUAL  PROGRESS  REPORT.  JUNE  1976  TO 
JULY  1977. 

McFaddcn.  T..  cl  a),  Dec  1977,  46p ,  ADA-061  779. 
4  refs.  Includes  progress  report  for  ihc  first  year. 
CRREL  SR  76-15,  q.v.  32-1257. 

Jenkins.  T.F..  Collins.  C.M.,  Johnson,  L.A  .  McCown, 
B  H.,  Sparrow.  E.B. 

33- 1528 

OIL  SPILLS.  DAMAGE.  CHEMICAL  REz\C. 
TIONS.  FROZEN  GROUND.  ENVIRONMEN¬ 
TAL  IMPACT.  VEGETATION. 

This  spill  wax  compared  with  one  that  tiwV  place  in  February 
1976  (reported  upon  in  the  firxt  annual  progress  report) 
Oil  moved  dnwnslopc  at  a  much  faster  rate  during  the 
summer  spill  than  during  the  winter  spill  In  the  winter 
the  oil  cooled  and  poxilcd  rapidly  The  summer  spill 
covered  approximately  onc-third  more  surface  area  than  did 
the  winter  spill  in  the  final  configiiraiton.  even  though  the 
two  spills  were  of  almost  identical  volume  Increases 
m  microbial  populations  and  activities  during  the  months 
following  the  spill  were  evident  Increased  counts  of  bac¬ 
teria.  yeasts,  denitrifying  bacteria,  and  petroleum  degrading 
bacteria  following  the  spills  were  particularly  evident  Anal¬ 
ysis  of  oil  decomposition  using  gas  chromatography  techniques 
indicated  that  the  low  molecutar  weight  fravtions.  methane 
and  ctane.  were  lost  almost  immediatciv  after  the  spill  m 
each  case  Kraetions  m  the  C3  to  C9  range  were  reiluccd 
significantly  in  two  months  and  were  nearly  zero  at  the 
end  of  five  months  An  obvious  adverse  effect  on  vegetation 
was  noted  in  Noth  spills  Hioiogical  damage  fr«»m  the 
s-ammer  spill  appeared  to  exvee«!  that  frimi  the  winter  'piU 


structed  in  May  1974  at  Hanover.  N'ew  Hampshire,  to  investi¬ 
gate  v-arious  combinations  of  physical,  chemical  and  biological 
techniques  for  terrain  stabiiizatton  m  cold  regions  ( imrieen 
test  plots  (10  X  40  ft)  with  indisidtial  350  gal  tanks  to 
collect  sediment  were  installed  on  a  I6  «lcg  'lope  fhese 
14  test  plots  were  to  examine  the  effrvtivcness  of  sewage 
sludge  and  primary  effluent  on  terrain  stahiltzaiion  m  void 
regions.  In  13  of  the  14  plots  the  sariables  studied  were 
nutnent  source  (fertilizer,  sltulge.  and  primary  wastewater), 
moisture  (irrigal^  and  nonirrigaied).  erosion  voniroi  material 
(jute  netting,  straw  tackcil  with  a  talking  lompouml),  no 
erosion  control  material  and  vegetation  (three  grasses  and 
two  legumes)  The  vontrol  plot  was  left  hare  of  seed. 


32-2697 

OIT5HORI:  OKI!  LING.  DRILI  CORF  ANAI - 
Y.SIS.  .SURSHA  PERMAFROST.  BOTTOM  SEDI¬ 
MENT.  TEMPRRATLRE  MLASLREMENT 

During  the  spring  of  1^**  s*»il  samples  were  obtained  m 
the  I’riuihfK  Hay  area  from  one  hole  drilled  on  land  and 
five  boles  drilled  offshore  Fhe  stttdy  is  a  continuation 
of  the  program  started  the  pfeviims  sca»n  to  examine  the 
engineering  iharaitcristiis  and  properties  of  permafrost  under 
the  Hcaufi»rl  .Sea  I  mphasis  wav  placed  on  esiabtishing 
ihe  range  of  thermal  and  phvMiat  properties  fmmd  in  this 
geological  setting,  which  is  thought  to  be  common  to  much 


RECOMMENDATIONS  FOR  IMPLEMENTING 
ROOF  MOISTURE  SURVEYS  IN  THE  U.S. 
ARMY. 

L.S  Arm>  CRRF.L- W  I;S.  IT-SA  Roof  Moniiirc  Re¬ 
search  Team.  Aug  1978.  Sp..  ADII-O.U  9781..  Distti- 
hution  hmilc<l  lo  1.  S  Ciuvcrnmcnl  agencies  onl> 
.L1-I534 

MOISTIRF  MITERS.  ROOI'S.  INTRARID 
RECONNAI.SSANCE.  SITE  SERVF.V.S. 

Nuclear,  infrarcit.  capacitance,  microwave  and  impiuve  ra«lar 
methodv  for  non  ,(esttu  tivelv  detrciing  miMsturc  m  ri»n(v 


SPECIAL  REPORTS 
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were  ev&lutted.  No  system  was  reliable  enough  by  itself 
or  by  cross'checking  with  another  system  to  eliminate  the 
need  for  a  few  core  samples  of  membrane  and  insulation 
to  verify  findings.  Airtwme  infrared  surveys  are  a  cost- 
elTective  way  of  reconnoitenng  numerous  roofs  at  a  major 
installation.  However,  folIow>up  on>the-roof  surveys  are 
necessary.  Of  the  several  gnd  techniques  examined,  nuclear 
surveys  were  the  most  reliable.  Hand-held  infrared  surveys 
are  the  most  accurate  OR*the*roof  method  studied.  Although 
an  infrared  camera  costs  significantly  more  than  a  nuclear 
meter  (S25K  vs  $3K),  infrared  surveys  can  be  conducted 
more  rapidly.  Since  the  Army  has  numerous  roofs  to 
survey,  infrared  surveys  appear  to  be  the  most  cost*effective 
method.  For  reasons  of  continuity,  accuracy  and  economy, 
the  Army  should  establish  its  own  capability  to  sur%ey  roofs 
for  moisture.  Implementation  should  not  be  at  the  installa* 
tion  level  A  centralized  team  of  roof  moisture  surveying 
specialists,  skilled  in  operating  infrared  equipment  but.  more 
importantly,  skilled  in  roofing  technology,  should  be  estab* 
lished.  The  team  should  both  conduct  and  contract  for 
airborne  and  on*ihe«roof  infrared  surveys.  The  CRREL/- 
W^/FESA  roof  moisture  research  group  has  initiated  devel* 
opment  of  training  aids  for  use  by  such  a  team 


SR  78*02 

ARCHITECTURAL  PROGRAMMING:  MAKING 
SOaALLY  RESPONSIVE  ARCHITECTURE 
MORE  ACCESSIBLE. 

Udbetter,  CB..  Mar.  1978. 7p..  ADA-052  153, 6  refs 
32*3537 

BUILDINGS,  DESIGN. 


SR  78*03 

PHYSICAL  MEASUREMENT  OF  ICE  JAMS 
1976-77  HELD  SEASON. 

Wuebben,  J.L..  ct  al.  Mar.  1978,  19p,.  ADA-053  260, 
2  refs. 

Stewart,  D.M. 

32-3538 

RIVER  ICE,  ICE  JAMS.  ICE  COVER  THICKNESS. 
MEASUREMENT. 

Three  ^tlow  stream  ice  jams  which  occurred  on  the  Oltauquc* 
chee  River  in  Vermont  during  the  1976*77  winter  season 
are  documented.  Measurements  of  the  variation  in  jam 
thickness  along  the  longitudinal  profile  of  the  jams  are  given 
along  with  the  variation  in  surface  ice  floe  sizes.  These 
measurements  are  compared  with  those  of  previous  work 
All  jams  were  cai«Kd  to  some  extent  b>  backwater  conditions 
in  the  river.  The  effects  of  an  ice  cover  and  the  ice 
jams  on  the  longitudinal  water  surface  profiles  are  examined 
and  compared  with  open  water  conditions 


SR  78*04 

LARGE  MOBILE  DRILLING  RIGS  USED 
ALONG  THE  ALASKA  PIPELINE. 

Sellminn,  P.V..  cl  al.  Mar.  1978.  23p..  ADA-053  536 
Mellor,  M. 

32*3539 

PIPELINES.  DRILLING,  UNITED  STATES- 
ALASKA. 

The  requirement  for  installing  more  than  70.000  vertical 
support  members  along  elevated  sections  of  the  Alaska  Pipeline 
resulted  in  an  extremely  large  dnllmg  program  Several 
large  dnllmg  units,  some  specially  designed,  including  rotary 
(auger),  percussive,  and  combination  rotary-pereussive  units, 
were  selected  for  this  job  This  selection  of  equipment 
and  techniques  provided  the  potential  to  drill  in  all  conceivable 
material  types.  An  examination  of  these  dnils  in  the 
field,  together  with  product  literature,  provided  some  insight 
into  the  characteristics  of  these  drills  compared  wuh  other 
commercially  available  drilling  units  The  pipeline  dnllmg 
program  provided  a  major  impetus  for  design  and  development 
of  new  equipment  in  the  area  of  large  roiary>pereussive 
and  percussive  dnllmg  units  The  pipeline  drills  in  general 
showed  sound  design  charactcnsties  in  weight,  power,  thrust, 
torque,  and  speed  Ntany  of  the  auger  boring  heads  ctmld 
benefit  from  improvements  in  shape,  angles,  cutler  position, 
and  in  consideration  of  the  center  of  the  hole  problem 
Need  for  work  m  this  area  was  indicated  by  dnllmg  rates, 
as  well  as  by  noliceablc  improvements  m  some  augers  following 
eontraetors*  Held  modifications 


SR  78*05 

SPEaALIZED  PIPELINE  EQUIPMENT. 
Hanamoto,  B..  Mar.  1978.  30p .  ADA-055  715, 3  refv, 
32-4372 

PIPELINES.  CONSTRLCTION  EQLIP.MF.NT. 
PIPELINE  INSULATION.  COLD  WEATHER 
CONSTRUCTION.  UNITED  STATES  ALASKA 
The  use  of  specialized  heavy  equipment  m  the  lonvtrisction 
phase  of  the  aoo.mile  Trans-Alaska  Pipeline  iv  desenSed 
The  types  include  equipment  used  in  landing,  taping  and 
insUating  the  4g.in  pipe  used  for  the  pipeline  .'viretchmg 
from  Pfudhoe  Bay  on  the  S'orih  ^lope  amt  Beaufort  Sea 
to  the  southern  terminal  at  Valdez  on  the  Prince  William 
5ound  and  the  Clutf  of  Alaska,  the  pipeline  constrwtion 
task,  with  the  combination  of  varied  arctic  terrain,  severe 
climatic  conditions,  conscrvational  and  and  environmental 
restraints,  and  rigid  scheduling  iv  a  projchi  unlive  any  ihai 
has  been  undertaken  before 


SR  78*06 

COMPUTER  PROCESSING  OP  LANDSAT  DIGI¬ 
TAL  DATA  AND  SENSOR  INTERFACE  DEVEL¬ 
OPMENT  FOR  USE  IN  NEW  ENGLAND  RESER¬ 
VOIR  MANAGEMENT. 

Merry,  C.J.,  et  al.  Apr.  1978.  61p.,  ADA.0S5  762, 
Refs,  p.40-44. 

McKim.  H.L. 

32*4373 

RESERVOIRS,  REMOTE  SENSING,  SNOW 
WATER  EQUIVALENT.  LANDSAT,  FLOODS. 
WATER  SUPPLY,  COMPUTER  APPLICATIONS. 

A  preliminary  analysis  of  Landsat  digital  data  using  the 
NASA  GISS  computer  algorithms  for  a  February  11  scene 
of  the  upper  St.  John  River  Basin,  Maine,  showed  that 
the  total  radiance  of  pixels  contained  in  three  snow  courses 
varied  from  5.34  to  7.74  mW/sq  cm  sr  for  a  water  equivalent 
of  approximately  24  1  cm  (9  5  in )  of  water  This  correlation 
between  radiance  values  and  water  equivalent  of  the  snowpack 
still  needs  to  be  tested  A  multispectral  signature  was 
developed  with  an  accuracy  of  75%  for  a  wetlands  category 
in  the  Merrimack  River  estuary.  Low-water  reservoir  and 
flood  water  stages  were  mapped  from  grayscale  printouts 
of  MSS  band  7  for  October  27.  1972.  and  July  6.  1973, 
respectively,  for  the  Franklin  Falb  rcKfvoir  area.  New*  Hamp¬ 
shire  Two  snow  pillow  transducer  systems  for  measuring 
the  water  equivalent  of  the  snowpack  in  northern  Mime 
were  interfaced  and  field  tcst^l  A  water  quality  monitor 
interfaced  to  the  Landsat  DCS  was  Held  tested  in  northern 
Maine  and  transmitted  the  following  water  quality  information: 
pH.  dissolved  oxygen,  nver  suge.  water  temperature  and 
conductivity.  Athcrmocouplcsystem  was  successfully  inter¬ 
faced  and  field  tested  at  Sugarloaf  Mountain.  Maine.  Tem¬ 
perature  data  from  the  surface  to  a  depth  of  30  m  (100 
ft)  were  transmitted  through  the  Landsat  DCS  Also, 
a  tensiometer/iransducer  system  to  measure  moisture  tension 
and  soil  volumetric  moisture  cimtent  was  successfully  inter¬ 
faced  to  the  Landsat  DCS 
SR  78*07 

FRESH  WATER  SUPPLY  FOR  A  VILLAGE  SUR* 
ROUNDED  BY  SALT  WATER-POINT  HOPE, 
ALASKA. 

McFadden.  T.,  ct  a!.  Apr.  1978.  18p .  ADA-054  147. 
9  refs. 

Collins,  CM. 

32*3964 

WATER  SUPPLY.  GROUND  WATER.  PERMA* 
FROST  HYDROLOGY. 

Point  Hope  is  a  village  located  on  a  narrow  gravel  spit 
extending  eight  miles  out  into  the  Bering  Sea  Studies 
to  locate  an  adequate  fresh  water  source  for  the  village 
have  yielded  two  possible  supplies  which  will  fill  the  needs 
of  the  Village.  The  first  is  a  ground  water  supply  existing 
on  lop  of  the  undulating  permafrost  layer  which  underlies 
the  gravel  spit  This  supply  consists  of  several  million 
gallons  of  water  and  can  ^  augmented  with  snow  fences 
which  will  dnft  blowing  snow  into  areas  where  it  will  drain 
into  the  aquifer  when  it  melts  Excess  water  will  overflow 
the  sides  of  the  rutural  permafrost  basin  into  the  ocean 
on  both  sides  of  the  spit  The  second  source  is  a  small 
lake  located  approximately  four  miles  from  the  village  The 
lake  provides  water  of  adequate  quality  and  quantity  lo 
be  used  as  a  raw  water  supply;  however,  this  source  is 
not  as  desirable  since  it  is  surface  water  and  supports  a 
higher  level  of  bactenal  contamination  In  addition,  it 
IS  a  much  greater  distance  from  the  village,  and  longer, 
much  more  expensive  piping  would  be  required  In  gel  the 
water  to  the  village 
SR  78*08 

METHODOLOGY  FOR  NITROGEN  ISOTOPE 
ANALYSIS  AT  CRREL. 

Jenkins.  T  F .  ct  al,  Apr.  1978.  57p .  ADA-054  939.  9 
refs 

Quarry.  S.T. 

32-4374 

SOIL  CHEMISTRY.  WASTE  DISPOSAL.  LSO* 
TOPE  ANALYSIS.  NITROGEN  ISOTOPE.S.  COM- 
PLTER  APPLICATIONS. 

This  repori  d<Kumenlv  the  chronology  of  eventv  and  the 
prcKcdures  employed  in  developing  a  niirngen  isotope  analysis 
capability  at  the  L  5  Army  C<^  Regions  Research  and 
Engineering  lab«>ratory  lUvih  the  instrumental  and  wet 
chcmiviry  pnvedurcs  are  rrp<uted  to  enable  oihers  interested 
in  ihc  procedures  to  <»btam  useful  data  The  priKcdurrs 
devenbed  have  resulted  in  the  abiltiy  to  measure  ike  15- 
N.i4.S  ratio  i»  a  precision  of  OOBl  atom  'V.  a  value 
easily  thin  the  acceptable  range  for  tracer  experiments 
SR  78*09 

IMPROVED  DRAINAGE  AND  FROST  ACTION 
CRITERIA  FOR  NEW  JERSEY  PAVE.MENT  DE* 
SIGN.  PHASE  2;  FROST  ACTION. 

Berg.  R  L .  cl  nl.  May  80p  ADA-0<9  Nii- 
meroiiv  rcb.  pawm. 

McOaw.  R. 

.»2-43ro 

FROST  ACTION.  rAVI;MI:NT,S,  FROST  HUA\  h. 
DRAINACiH.  THERMAL  CONDUCTIVITY. 
FRO.ST PF.NETRATION.SOIl  FREEZING. COM- 
PITRR  APPLICATIONS 

Beforr  lonviriKling  aciuai  pavcmenlv  wuh  open.gradrd  dram 
age  Uyerv  in  New  Jersev.  ihe  influenve  of  the  drainage 


layer  on  frost  penetration  beneath  hypothetical  pavements 
was  analytically  examined  Thermal  conductivity  values 
of  several  New  Jersey  soils,  stabilized  drainage  layer  materials, 
and  pavement  samples  were  measured  using  the  Guarded 
Hot  Plate  method  or  the  probe  method  Frost  penetration 
depths  were  computed  using  the  modified  Berggren  equations 
Mean  air  freezing  indexes  used  in  the  compulation  ranged 
from  50  deg-days  in  Atlantic  City  to  480  deg-days  in  Newton. 
Design  freezing  indexes  ranged  from  250  deg-days  to  900 
deg-days  for  the  same  two  sites  .Maximum  computed 
frost  depths  ranged  from  0  8  to  2  1  ft  beneath  conventional 
pavements,  ic.  those  without  drainage  layers  For  pave¬ 
ments  incorporating  an  open-graded  drainage  layer,  computed 
maximum  frost  depths  ranged  from  0  8  B  to  1  4  ft  It 
was  concluded  that  frost  penetration  beneath  a  pavement 
including  an  open-graded  drainage  layer  would  be  approximate¬ 
ly  equal  to  a  pavement  without  the  drainage  layer  at  the 
same  site 

SR  78*10 

1977  TUNDRA  FIRE  AT  KOKOLIK  RIVER, 
ALASKA. 

Hall.  D.K..  et  al,  Aug.  1978.  lip.,  ADA-062  439.  10 
refs.  For  this  paper  from  another  source  see  MP 
1125,  32-4577. 

Brown,  J..  Johnson.  L.A. 

35*2591 

TUNDRA.  FIRES.  VEGETATION.  DAMAGE, 
THAW  DEPTH.  REMOTE  SENSING.  SPACE- 
BORNE  PHOTOGRAPHY,  LANDSAT. 

During  summer  1977  widespread  fires  occurred  in  northwest 
Alaska  Through  the  use  of  Landsat  imagery  and  ground 
studies,  one  such  fire,  at  Kokolik  River  was  examined.  The 
Kokohk  (ire  was  first  reported  on  26  July,  and  by  the 
time  it  was  extinguished  had  consumed  44  sq  km  of  tundra 
vegetation  Streams  and  drainages  contained  the  fire  on 
several  sides  Ground  observations  provided  information 
on  the  intensity  of  the  (ire  elTccis  Depth  of  (haw  by 
late  August  measured  35  4  cm  in  the  burned  areas  and 
26  6  cm  m  the  unburned  areas 

SR  78*11 

CONSTRUCTION  EQUIPMENT  PROBLEMS 
AND  PROCEDURES:  ALASKA  PIPELINE  PRO¬ 
JECT. 

Hanamoto,  B..  June  1978.  14p.,  ADB-029  226, 4  refs. 
Distribution  limited  to  U.S.  Government  agencies 
only. 

33*1535 

COLD  WEATHER  PERFORMANCE.  CON- 
STRUCTION  EQUIPMENT.  PIPELINES.  EN¬ 
GINES.  HUMAN  FACTORS. 

The  Trans-Alaska  pipeline  construction  project  posed  many 
problems  which  are  not  encountered  m  the  more  temperate 
regions  Construction  equipment  mamicnanee  and  opera¬ 
tion  is  of  major  concern  in  the  far  north.  DirTieulttes 
encountered  were  due  lo  extreme  low  temperature  of  • 
70F  (-570  and  common  winter  temperatures  of  -JOF  (* 
34C).  the  remoteness  and  isolation  of  the  work  area,  harsh 
environment,  and  ihe  working  personnel  This  report  de* 
Knbes  some  of  the  typical  problems  encountered  with  con¬ 
struction  equipment  on  this  project  and  some  of  the  remedies 
and  procedures  for  solving  these  problems 

SR  78-12 

SOIL  LYSIMETERS  FOR  VALIDATING  MOD¬ 
ELS  OF  WASTE\VATF.R  RENOVATION  BY 
LAND  APPLICATION. 

Iskandar.  I.K..  ct  al.  June  1978.  lip.  ADA-059  994. 
12  refs. 

Nakano.  V. 

33*1536 

MOISTURE  METERS.  WATER  TRE.ATMENT. 
WASTE  DISPOSAL.  MODELS. 

This  report  desc.'ibcv  the  conviruciion.  «»perxiton  and  perform¬ 
ance  rtf  large-scale  (40  vm-ir.s:de  diameter  and  HO-cm-high) 
lysimeirrv  These  Ivsimetcrs  van  fcor.tinwmvly  m<»r.itor  s<>tl 
rroisiure  Ilow,  soil  temperature  and  redot  potential  with 
depth,  and  sample  soil  water  and  soil  air  with  depth  The 
rate  of  wnl  water  moverrcni  !t»  the  groundwater  was  continu¬ 
ously  monitored  cy  a  ram  gage  and  *  recorder  To  simulate 
field  vi-ndiion.  an  automauw  «pra>  %ysum  wav  developed, 
this  system  iv  alsi.  described  m  ihtv  .'cp«>rt  the  total 
c««i  of  one  lysimeter  is  approximatciy  5*50  t|075  estimate) 
The  lyvimctcrv  are  being  used  to  validate  a  biophysical- 
chemical  model  of  wastewater  renovatum  by  application  to 
lan-t  Detailed  blueprints  of  the  lysttrcicrv  are  kept  al 
CRRRt.  ami  arc  available  ivn  request 

SR  78*13 

F.COI.OCICAL  BA.SKI.INK  INVESTIGATIONS 
ALONG  TIIK  VLKON  R!\  KR-PRLI)HOK  BAY 
MAUL  ROAD.  AI^SKA. 

Broun,  J.  cB.  Sep  AI>A>n60  255.  Tor 

ihi.  Item  3.  A  prorrreee  report  to  the  I  S  Department 
of  linerft)  am!  for  imlnnfuai  paper.  \cc  t2-.t.SS3! 
throKgh  al-.tsop 
33-1 537 

RUSKARCI!  PROil-.CTS.  !•(  ()l  OCiV  II  NDRA 

VKOI-TATION.  ROADS.  CT.A\  SOII,S 

Re.uil.  of  the  foi:  rati  >e»r.  T-eM  ir.ra'*S  or  for  nroje*!* 

.too,  Ihe  Roei-PoMr-o.  Ita.  Il.o  ttna,l  .le  trro*ir(l 

Sc.rll)  r*i*’!r***  -ir  f\lrR..or.»  o!  I'l.nf  hcgiir  in 

ll-n  an.I  jlr  heir,  lomliKlf*!  in  .dS  a  i  ederal 


45 


SR 


SPECIAL  REPORTS 


Highway  Adminblration  sponsored  environmenul  en^eering 
study.  The  extent  and  success  of  weeds  and  weedy  species 
along  the  road  and  in  material  sites  has  been  followed  for 
summer  1976  and  1977.  In  order  to  document  the  vegetation 
along  the  com^x  clevational  and  latitudinal  gradient  and 
its  potential  for  impact  and  recovery.  17  vegetation  maps 
have  now  been  completed,  and  vegetation  ccscribed  a^ 
plots  established  at  120  locations  al^  the  600>kilometer' 
long  road.  Collections  of  vascular  plMts.  bryophytes  and 
Ikhm  were  made  and  catalogued  for  an  additional  9  sites. 
Sampling  for  soil  invertebrates  to  determine  their  sensitivity 
to  impact  was  undertaken  at  approximately  25  sites.  A 
detailed  study  of  the  impact  of  ro^  dust  upon  the  vegetation 
was  initiated  at  one  tundra  site,  and  four  sites  were  est^ished 
to  monitor  the  amount  of  dust  transported  onto  the  tundra 
across  1000*mcter*long  transects.  The  clay  mineralogy 
and  ehemi^ry  of  the  dust  and  road  material  were  investigate. 
SR  7t*14 

GEOCHEMISTRY  OF  SUBSEA  PERMAFROST 
AT  PRUDHOE  BAY.  ALASKA. 

Page.  F.W..  et  al.  Sep.  1978. 70p..  ADA>060  434.  Refs. 

p.62-68. 

Iskandar.  I.K. 

334543 

SUBSEA  PERMAFROST.  SEDIMENTS.  SEA  WA* 
TER.  CHEMICAL  ANALYSIS.  DRILL  CORE 
ANALYSIS.  SALINITY. 

The  analytical  data  from  sediment,  interstitial  water,  and 
seawater  analyses  of  samples  coilected  near  Prudhoe  Bay. 
Alaska,  during  the  perM  from  March  to  May  1977.  are 
presented  Analym  include  deternunations  of  moisture, 
cafeium  carbonate.  Md  organic  carbon  contents  in  the  sediment 
samples  and  pH.  electrical  conductivity,  alkalinity,  and  eoncen< 
tratkms  of  sodium,  potassium,  calcium,  magnesium,  chloride, 
and  sulfate  in  the  interstitial  water  and  seawater  samples. 
Salinity,  ionic  balance.  simI  freezing  pmnt  of  the  water  samples 
were  calculated.  The  marine  sraments  in  Prudhoe  Bay 
generally  contain  more  calcium  carbonate,  organic  carbon, 
and  interKitial  water  than  the  underlying  gltetal  and  fluvial 
gravels.  On  land,  a  surficial  layer  of  peat  abo  bad  high 
organic  carbon  and  moisture  contents.  The  salmicy  of 
the  seawater  samples  varied  from  concentrated  brines  near 
the  shore  where  sea  ice  b  frozen  directly  to.  or  is  located 
near,  the  sea  bottom  to  water  which  was  1.0  to  1.5  ppt 
leas  saline  than  normal  seawater  at  a  distance  of  ^proximaicty 
to  to  IS  km  from  shore. 

SR  7$-lS 

WATERPROOnNG  STRAIN  GAGES  FOR  LOW 
AMBIENT  TEMPERATURES. 

Gtrfickl.  D.E.  et  tl.  Sep.  1978.  20p..  ADA-061  749. 
to  refs. 

McLain,  B.G. 

33-i544 

STRAIN  MEASURING  INSTRUMENTS.  LOW 
TEMPERATURE  TESTS.  FREEZE  THAW  CY¬ 
CLES.  WATERPROOFING. 

Due  to  recent  proUems  eipcTKnccd  mih  Mratn-aeac  bued 
transducers  immersed  in  wster  at  bclow'freezing  ambient 
temperatures,  a  lest  program  was  eood<»ctcd  to  determine 
if  commercially  available  strain'gage  waterprooflng  sptems 
could  Withstand  these  eoodtuens.  Atocalof96cocnbiMtioas 
of  c^t  waterproofing  systems,  three  beam  materials  and 
four  strain  gage  adhcMvcs  were  evaluated.  Test  environ¬ 
ments  incIuM  strain  cycling  at  temperatures  from  S-52F 
to  •f75F and  frccxe-ihaw  cycling  from -55  to  •f90F  Only 
one  watc^oofing  system  withstood  al!  tests  with  no  failures. 
Other  rc^ts  ranged  from  one  installation  failure  on  three 
systems  to  the  faiiurc  of  all  12  installations  of  one  system. 

SR  7B-U 

EFFECRs  OF  LOW  GROUND  PRESSURE  VEHI¬ 
CLE  TRAFFIC  ON  TUNDRA  AT  LONELY,  ALAS¬ 
KA. 

Abele,  G..  ct  al.  Sep.  1978.  63p..  ADA-061  777.  18 
refs. 

Walker.  D.A..  BrowTt.  J..  Brewer.  M.C.  Atwood.  D.M. 
33-1545 

TUNDRA  VEGETATION.  TIRES.  SOIL  TRAFFI- 
CABILITV.  DAMAGE 

TrafRc  tests  were  conducted  with  two  low-prcssure-tue  Both* 
goo-type  Vehicles  and  a  small,  tracked  Sndwell  for  1.5. 
and  10  vchKle  passes  on  tundra  near  Lonely.  Alaska.  The 
traffic  impact  was  limtcrd  to  compression  <*(  the  vegeuTion 
and  the  orgaoK  mat  and  a  maximum  terrain  surface  de^cssion 
of  several  centimeters,  virtually  no  shearing  or  disaggrega- 
tKMi  of  the  mat.  Afler  one  year,  the  vwbdity  of  the 
traffic  signatures  had  increase  surface  depression  remained 
the  same,  and  the  thaw  depth  Klow  the  multiple  pass  tracks 
had  increased  a  few  centimeters 

SR  7B-I7 

EFFECTS  OF  WINTER  MILITARY  OPF.RA- 
TIONS  ON  COLD  REGIONS  TERRAIN. 

Abcic.  G..  ct  al.  Sep.  1978.  34p..  ADA-061  263 
Johnson.  LA..  Collins.  C.M..  Taylor.  R.A. 

33-1546 

COLD  WFuATHER  OPERATION.  Mil  ITART  OP- 
BRATION.  DAMAGE  ENVIRONMENTAL  IM¬ 
PACT.  VEGETATION. 

Obscnations  were  made  on  the  1^**  winter  military  maneuver 
sites  south  of  Fairbanks  to  obtain  base  line  data  for  montronng 
terrain  and  vegetation  recovery  from  the  impact  winter 
trail  preparation,  and  sehicidar  and  troop  activities  m  various 
terrains  and  vegetation  types 


SR  78-18 

GUIDETOTHE  USE  OF  14N  AND  15N  IN  ENVI¬ 
RONMENTAL  RESEARCH. 

Edwards.  A.P..  Sep.  1978.  77p..  ADA-060  385. 
33-1768 

WASTES,  WATER  CHEMISTRY,  ISOTOPIC  LA¬ 
BELING.  RESEARCH  PROJECTS. 

The  fate  of  the  mineral  nitrogen  in  wastewater  can  be  estab¬ 
lished  only  throu^  natural  or  artificial  staUc  isotopic  labeling. 
Thu  report  assesses  the  possibilities  and  problems  associated 
moth  such  tracer  techniques  applied  to  the  small  amounu 
of  nitrogen  normally  present  after  secondary  waste  trcaimcnL 
The  methods  outlin^  for  sample  processing  to  minimize 
analytical  errors  arc  applicable  to  other  types  of  environmental 
research  involving  isotope  ratio  analysb  as  a  means  of  tracing 
nitrogen  in  the  biosphere. 

SR  7t-19 

SELECTED  BIBLIOGRAPHY  OP  DISTURB¬ 
ANCE  AND  RESTORATION  OF  SOILS  AND 
VEGETATION  IN  PERMAFROST  REGIONS  OP 
THE  USSR  (1970-1977). 

Andrews.  M..  OcL  1978.  175p.,  ADA-062  339. 
33-2520 

BIBLIOGRAPHIES.  HUMAN  FACTORS.  ENVI¬ 
RONMENTAL  IMPACT.  CONTINUOUS  PER¬ 
MAFROST.  DISCONTINUOUS  PERMAFROST. 
REVEGETATION.  CRYOGENIC  SOILS.  DAM¬ 
AGE. 

Thb  compilation  of  literature,  published  in  Russian  since 
1 970.  comprises  1 225  bibtiogr^hk  citations  relating  to  duturb- 
anee  and  restoration  of  s^  and  vefetation.  Sixty-five 
percent  of  these  were  fmwd  by  a  manual  search  of  CRREL 
Bibliography  Vols.  25-32.  the  others  were  obtained  through 
ofT-linc  searches  from  the  relevant  computerized  data  bam 
and  personal  files.  Only  one  of  th^  data  bases,  that 
of  the  National  Agricullt^  Library,  u  shown  to  be  of 
significance  in  provndu^  a  valuable  choking  source.  The 
literature  u  discussed  in  ehrooologieal  ftshi^  with  general 
statements  followed  by  highU^ts  of  each  year’s  contributions. 
The  years  1972  and  1973  produced  the  most  pubbeabons. 
and  by  1976  there  was  a  noti^^le  lag  in  p^kup  of  publicatiofts 
by  the  indexing  services.  A  trend  is  apparent  from  a 
reeoonaisaancc  and  description  ^proach  in  earlier  papers 
toward  ar  integrated  ecosystem  approach  in  more  recent 
plications.  tncrcased  consciousness  of  the  effects  of 
dtscurbance  on  the  permafroM  environment,  and  the  importance 
of  restoration  and  preservation  of  these  environments,  are 
reflected  in  the  recent  literature,  partkularly  m  symposium 
proceedings. 

SR7t-20 

EFFECTS  OF  WASTEWATER  AND  SEWAGE 

SLUDGE  ON  THE  GROWTH  AND  CHEMICAL 

COMPOSITION  OFTURFGRASSu 

PaUzzo.  A  J..  Nov.  1978. 1  iR..  ADA-061  878. 17  refs. 

33-1349 

WASTE  DISPOSAL  SEWAGE  DISPOSAL 
GRASSES.  GROWTH.  CHEMICAL  COMPOSI¬ 
TION. 

A  greenhouse  study  was  conducted  lo  dcfenmac  the  effects 
of  wastewater  and  sewage  applications  on  the  growth  and 
chemical  compositim  of  two  twfgrass  mixtures,  A  mixture 
of  tan  fescue  and  annud  ry^rim  was  compared  to  a  mixture 
of  Kentucky  bSuegrass.  red  fcKue  and  annual  ryegrass.  Jht 
mixtures  were  grown  in  pets  of  Charlton  stii  loam  in  a 
greenhouse  Fner  to  seeding.  soU  m  some  pots  was  amended 
with  sludge  at  rates  of  45  or  W  gfpwt-  Conmiercial 
fertilizer  supplying  N.  P.  and  K  was  incorporaied  with  soel 
in  pots  designated  as  controls.  Treated  municipal  wastewater 
was  applied  on  unamended  and  sludge-amended  sml  at  rates 
of  5  or  10  cm  per  week.  Wastewater  and  sludge  irrxtmeni 
increased  yidds.  and  total  uptake  of  N.  P.  K,  Zti,  Cd. 
f.  Cu.  and  Nt  by  the  turfgrasies  differed  by  treatment 
The  two  grass  mixtures  were  similar  with  regard  to  yields 
and  eomposition.  Larger  yields  cerroponded  to  greater 
plant  uptake  of  N.  f.  K.  and  metals. 

SR  78-21 

CLIMATIC  SURVEk*  AT  CRREL  IN  ASSOUA- 
TION  WITH  THE  LAND  TREATMENT  PRO- 
JECT. 

Bilello.  M  A.,  ct  a!.  Nov.  1978. 37p..  ADA-062  5 1 8. 39 
refs. 

Bates.  R.E. 

33-1542 

MICROCLIMATOLOGV.  WASTE  DISPOSAL 
water  TREATMENT,  WASTE  TRF.ATMENT. 
METEOROLOGICAL  DATA. 

tearing  W72.  sit  test  cells  were  eonstnicted  at  CRRFL 
for  the  purpose  of  studying  ap^Katim  of  wastewater  m 
sanois  sod  types  and  segetatioo  In  conpmction  with 
!h»  program,  a  meteorolo^al  observing  sution  wav  esub- 
bshed  in  order  to  obtain  bavK  information  on  the  ekiaatc 
proximate  to  the  test  cells  This  report  devnScs  the 
e<)uiprient  and  its  installation,  and  provides  a  daily  tabulation 
of  the  following  observed  parameters  tnax^num  and  mtnusuci 
air  temperatures,  relative  humidity,  dew  pmnt.  wind  vpced 
and  d-rectxon.  precipiiation  amounts,  depth  of  mom  on  the 
ground,  solar  radubon  and  pan  evaporation  T>.e  meteoro- 
iogKa!  data  coHftted  during  the  period  starting  0<t  !. 

l*»*2.  to  Mar  31,  |4’4.  were  then  ssmmanzed.  and  the 
results  are  presented  m  a  senes  of  graphs  and  fine  dugrami 
The  meteormogw^  parameters  recorded  at  CRRFI  were 
then  rvamtaed  to  determine  how  ueather  can  ronstram  or 


help  year-round  operation  of  wastewater  apfdicalioo  to  the 
land.  The  positive  and  negative  effects  of  air  temperature, 
precipitation,  wind  speed,  evaporation  and  snow  cover,  with 
respect  to  land  treatment  of  wastewater,  were  cvaluaietf. 
Although  no  specific  recommendations  or  cooclusioos  arc 
^ven.  the  influences  these  climatic  elements  as  observed 
at  the  CRREL  wastewater  site  arc  presented  for  coosideratioft. 

SR  78-22 

COMPUTER  FILE  FOR  EXISTING  LAND  AP¬ 
PLICATION  OF  WASTEWATER  SYSTEMS:  A 
USER'S  GUIDE. 

Iskandar.  I.K..  ct  al.  Nov.  1978.  24p..  ADA-062  651, 
4  refs. 

Robinson.  D..  Willcockson.  W'..  Keefauver,  E. 
33-2521 

WASTE  DISPOSAL.  WATER  TREATMENT, 
COMPUTER  PROGRAMS. 

Two  computer  programs,  both  written  in  BASIC  have  been 
developed  to  store  and  retrieve  information  on  exisciiig  was¬ 
tewater  land  treatment  systems.  The  purpoie  of  ettabiBhing 
these  programs  is  to  provide  assistance  lo  design  eagmeers 
duri  ig  the  fanning  of  new  land  treatment  systems  by  mdi^ 
available  the  design  criteria  and  performance  characierMcs 
of  operating  systems.  The  SFARCH  program  is  designed 
to  locate  systems  with  spedfle  dcMgn  parameters,  suen 
flow  rate,  waste  type,  a^caiion  rale  and  mode,  gfsund 
cover  and  length  of  operation.  The  printout  from  SEARCH 

includes  a  list  of  articles  on  simttar  systems  in  addition 
to  the  desi^  parameters.  The  UPDATE  program  is  uaed 
for  the  revision  of  information  on  flic.  Onrentiy.  there 
are  about  350  domestic  and  75  foreign  systems  on  flic. 

SR  7B-23 

ENGINEERING  ASPECTS  OF  AN  EXPERIMEN¬ 
TAL  SYSTEM  FOR  LAND  RENOVATION  OP 
SECONDARY  EFFLUENT. 

Nylund.  J.R..  ct  al.  Nov.  1978.  26p.,  ADA-062  923. 
Larson.  R.L.  Clapp.  CE..  Lindm.  D.R.,  Lanon.  W.E. 
33-2522 

WASTE  DISPOSAL  WATER  TREATMENT, 
WASTE  TREATMENT.  IRRIGATION,  LAND 
RECLAMATION, 

A  research  system  was  designed  and  utstalled  M  the  Aggie 
Valley  Wastewater  Treatment  flant.  two  mtks  south  of  Rone- 
mount.  Mmnesota.  to  develop  agriculfural  management  gne- 
ticcs  for  removal  of  nttroges  from  mmiingal  umif  atcr 
effluent  A  solid  set  irrigatton  system  waa  designed  and 
installed  to  apply  wastewater  effluent  to  12  test  Wncts. 
each  measuring  60  X  150  fu  A  perforated  glaatac  drmnite 
litc  was  placed  lengthwise  in  each  block  at  a  depth  eguivstent 
to  the  normal  water  table  Icrel  and  opening  nl  one  old 
of  the  block  into  a  sampling  siatiow.  Six  Mocks  wese 
planted  to  com  and  su  pfan^  lo  et|^  specio  of  forages. 
The  effluent  was  applied  at  rates  to  15  fl/yr.  This 
report  presents  the  engiaecnng  eoniiderstmns  m  the  dcsjgn 
of  a  sobJ  set  irriptinn  system  and  drain  tde  and  monilonBg 
system  for  evaluating  the  influence  of  the  effluent  applieaeiag 
and  agronomic  practices  on  drainage  waters 

.SR  7B-24 

ROOF  CONSTRUenON  UNDER  WINTER¬ 
TIME  CONDITIONS;  A  CASE  STUDY, 

Bennett.  F.L.  Nov.  1978.  34p..  ADA-062  519. 
33-1541 

ROOFS,  COLD  WEATHER  CONSTRUCTION, 
INSULATION.  CONSTRUCTION  MATERIALS. 

This  report  describes  emsiructwn  wf  the  roof  of  an  addic»an 
to  the  latencw  City  Branch  of  the  First  Nstiana!  Bank 
of  Anchorage,  located  in  downtown  Fauhanks.  A  lasts,  daring 
the  ia*6-*-  wister  The  report  documents  the  schedule 
and  procedure  for  budding  the  rcW.  reports  swcecssful  perform- 
asce  of  the  roof  lo  dale,  and  presents  some  general  ermmewts 
on  roof  construction  in  the  wintertime. 

SR  78-25 

INCRF^SiNG  THF.  EFFECTIVENESS  OP  SOIL 
COMPACTION  AT  BELOW-FREEZING  TEM- 
FERATURFis. 

Haas.  W.M..  ct  a!.  Nov.  197.8.  58p..  ADA-062  875. 57 
refs. 

Alkirc.  B  D .  Kadcrabek.  T.J. 

33-2523 

SOIL  COMPACTION.  FROZEN  GROUND  COM- 
PRE.VvlON.  COMPRF-S,S|VF.  STRENGTH.  SOIL 
WATER.  CHEMICAL  REACTIONS. 

Thtv  rrpori  preveatv  data  from  an  etpemnental  peogram 
undertaken  determme  the  effect  of  ym  temperatures  on 
the  c-mpaction  characteruticv  of  a  sdty  sand.  The  cfircts 
of  «oer.pa«ine  effort  and  chemKal  additives  were  atso  tavesti- 
gjtfd  to  determine  p<ni^lc  nsetiunSs  aj  tmpeoting  the  densrtiCS 
of  totlv  placed  and  compacted  at  So«  lemperaturca  A 
vmg’e  w-a  tvpe  wav  uved  throughout  the  test  peogram.  and 
test  rcsidti  were  obtained  cvirg  Standard  Modifled 
.\A$I|C9  compaettve  efforts  on  an  untreated  soil  pee  pared 
and  levied  at  temperatsres  of  ;0C  and  *C  Add-tsonal 
lev:  leoev.etmg  the  vamc^ompactiveeffortsandtemperatwrcs. 
«rre  performed  on  ihe  t<ul  after  it  had  been  treated  snth 
an  additive  The  amouati  of  additive  wed.  based  on 
the  dll  weight  of  wuL  were  3.  2.  I.  <*5.  and  0  25^  of 
«akium  chloride  and  n  V'.  ^f  vodrsm  chloride  From 
ihr  iri«.i«  »d  ihr  evperanewiat  program,  teverxl  unpoeiant 
.ortetuvoo*  cofurnung  the  effect  of  low  temperature  eompac- 
lion  were  drawn 
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SRTt-M 

FIVE-YEAR  PERFORMANCE  OF  CRREL  LAND 
TREATMENT  TEST  CELLS;  WATER  QUALITY 
PLANT  YIELDS  AND  NUTRIENT  UPTAKE 
Jeakias.  T.F.,  et  al,  Nov.  197*.  24p.,  ADA-0S6  172. 6 
rds. 

PatezxPa  AJ.,  Schumacher,  P.W.,  Keller,  D.B.,  Or^^ 
ham,  i.M.,  Quarry,  S.T..  Hare,  H.E..  Bayer,  J  J..  Foley, 
BS. 

34-3449 

LAND  RECLAMATION,  WASTE  TREATMENT. 
WATER  TREATMENT,  WASTE  DISPOSAL. 

the  aerferaMAce  of  the  >u  Und  treatment  cella  ts  sttinmanzrd 
over  a  five>)rcar  ycnod  from  June  1937  thriMfh  May  I97t. 
The  data  arcaeMcd  wctude  quality  and  volume  of  vastc«at<r 
aafdied  aid  yereolaie  rcaaltma  from  apabcatton  of  prunary 
aadioeoodarywaMcwaicr  by  spray  trriaation.  Massloadififs 
aad  remavab  are  presented  as  well  as  crop  production  and 
autrkat  uptake.  Nutrient  balance  sheets  are  shown  ahkh 
deawstrate  the  percentafc  c(  nitrofen  aod  phosphorus  that 
is  attributed  to  crop  upt^e  aad  l^hate  over  tha  persod. 

Slt7S-27 

CONSTRUenON  AND  PERFORMANCE  OF 
PLATINUM  PROBES  FOR  MEASUREMENT  OF 
REDOX  POTENTIAL. 

Bbke,  BJ.,ct  at,  Nov.  I97t.  tp..  ADA-062  426. 2  refs. 
Brockett,  B.E..  bUodar,  l.K. 

33-1596 

SOIL  WATER,  PROBES.  MEASURING  INSTRU¬ 
MENTS. 

A  simple  method  is  described  for  constnsetsM  and  tesuap 
of  ploCMMm  oaidaoan-reductioo  probes  in  the  Uboratory 
The  probes  arc  "blacked*  with  pUtinic  chlondc  to  tacrcasc 
their  Mfrtimc.  Methodi  of  standardization  and  probletss 
eacaooirfed  are  diicusaed. 

SRTi-M 

WASTEWATER  STAIIUZATION  POND  US¬ 
INGS, 

Mi44kbro0lu.EJ..ctalNov.  197t.  11 6p..  ADA-062 
903.  Reek  p.63-66. 

Ptrmaii,  CD.,  Dune.  I.S. 

33-2524 

WASTE  DISPOSAL.  WATER  TREATMENT.  STA¬ 
BILIZATION.  PONDS.  LININGS.  SEALING. 
SEEPAGE 

A  reviev  of  the  bicracurc  on  vasievater  Mabihzac»(M  Upooa 
lmiy,co‘»criaf  the  arofk  duriufthc  pan  20  >cafs.ts  presented. 
Doipa.  opcTatmp  and  moiatenance  csperscnccs  art  presented 
far  sad  aniaati.  natural  tcaitan^  beatonite  days,  cheimral 
tfraameaes,  paaite.  concrete,  aspbahk  compounds.  pSascics 
and  daatomers.  The  charactcrisocs  of  vanooo  autcrials^ 
applicabiiey  to  diOrrenc  waates.  consenacrion  techniques  and 
dctaBa  of  inauHaCMo  tcchnafocs  arc  prcscatcd.  InstaSaaoo 
coots  for  sarioui  motcriah  aM  coeiparaus'c  costs  arc  susa&a- 
riled.  A  summary  of  leportcd  scepape  rases  for  saroo 
tvpcs  of  Immp  mMcriab  is  presented  A  survey  of  tise 
SO  states  nas  condneted  to  determine  tW  reqmreceaa  for 
Kners  and  alowaMc  scepape  rates.  KcqsBrcmeau  arc  vaned 
and  depend  opon  the  Weal  sod  cacilTnani  and  the  espcricnccs 
of  the  fcpolmary  apenries  with  sariom  matcruSs  The 
trend  is  toward  more  strinpent  rcquircaaeats.  Accepted 
dcnpwandmstaBat»<npfoced!iresafeiminMf!Zcd.mddctadcd 
driwinpi  of  instaRariort  techfiigso  arc  presenud  Rrcocs- 
mendabana  of  the  manufacturers  aad  tnstaSers  of  h»rs  arc 
abn  presemed 

SR7B-29 

SUMMARY  OF  CORPS  OF  ENGINEERS  RE¬ 
SEARCH  ON  ROOF  MOISTURE  DETECTION 
AND  THE  THER.MAL  RESISTANCE  OF  HTT 
INSULATION. 

TehasMm.W..ctal.Dcc-  I97S.6p..  ADA-063  Ud.  12 
refa. 

KorikMicti.  C 
33*2525 

ROOFS.  MOISTURE  TRANSFER.  DETECTION. 
INFRARED  SPECTROSCOPY. 

Sndcar.  ndrared.  capnctsasce.  sacrosatc  and  tspwltc  radar 
methods  (or  noedcsuurxnciy  detectmp  evesture  m  rrwds 
were  evaluated  No  spstca  was  rr&aKc  en<«ph  bs  stsrlf 
or  by  <rosa.<hcckmp  wt^  anoOser  s>vuss  to  ft  ■■  ritf  the 
need  foe  a  few  t«<t  saspica  of  rsemVeaae  aad  tnrtfjTson 
to  venfy  findmps  AnS-cne  mfrarrd  surveys  are  a  cov;- 
efS^tne  way  of  rerona^ctenap  esmeross  roffs  at  a 
instaKatwe  llowesrr.  fo3ow>«ip  on-thc-roid  s«no«  are 
ncccsaary.  Of  the  several /nd  terhssqucs  evaanacd.  norVai 
aane>s  were  the  so»:  rehakfe-  Hand-hrSd  mfrarrd  sunu\« 
arc  tlK  asoat  arewate  o«i«ihe>ronf  setSod  stadwd  Akhoweh 

an  neared  castera  co^  ssps^aatS^  m«er  thaa  a  nuclear 
oBCtcr  {S27.OQ0  «v  mfrarrd  sunrvv  ran  hr  coe^ted 

nsore  rapadly  nusserosn  rrwds  are  to  Hr  vurvrved. 

neared  surveps  arK^r  to  be  the  most  eost<Se<tne  eethod 
le-jvTo  mcassresests  have  been  made  of  Thermo  rrmzance 
^  wtt  and  dry  pMbone  of  ronfs  A  laborawy  affaratuv 
has  bees  huCt  to  ^gect  12  m  t  12  m  ^wnmeus  of  r<w-f 
to  combated  thermd  aad  moesturr  pri  d-ense 
Thermal  ressst^sre  and  evozure  content  a*e  prrv<ds(aSa 
determaed.  and  chararterxsor  curves  are  brmp  doeSi-Ted 
foe  various  mof  m^Ubons 


SR  7t-30 

GROR*TH  RATES  AND  CHARACTERISTICS  OP 
ICE  ON  THE  OTTAUQUECHEE  AND  WINOOS¬ 
KI  RIVERS  OF  VERMONT  DURING  WINTER 
1977.7t. 

Deck.  DS..  Dec.  1976.  30p..  ADA-063  874. 

34-1107 

RIVER  ICE.  ICE  GROWTH.  ICE  COVER  THICK¬ 
NESS.  FRAZIL  zCE. 

Ice  thickness,  prowtl  rates  arsd  characteristics  of  river  ice 
arc  tabulated  for  use  whh  a  pUnned  phjrsical  hydraulic  raodd 
of  the  Otuuqucchce  River  m  Qucchcc.  Vermont,  ustap  real 
tee. 

SR  79-01 

INFRARED  THERMOGRAPHY  OF  BUILDINGS 
—A  BlBLIOGRAPHh*  WITH  ABSTRACTS. 
Manhill.  SJ..  Feb.  1979. 67p..  ADA-066  662. 
33-3429 

BIBLIOGRAPHIES.  INFRARED  RADIATION. 
BUILDINGS.  HEAT  LOSS,  MOISTURE. 

Tha  report  contains  armocated  abstracts  of  over  100  reports 
(46  more  tlua  the  1977  edition}  on  the  rtew.  but  rai^y 
cipandmp  subject  of  mfrared  taermopraphy  of  bud^nps. 
The  rcfercnecs  cover  remote  seimep  airbonte  surveys  of 
larpc  ftua^ers  of  butUmps.  close-up  pround  surveys  of  wdtvvdu- 
al  btaldigps.  and  qssh: stive  (spendMive)  aad  K.T.i  quantitative 
(pfound-trotk}  (acid  sarvep.  The  report  present  esamp^ 
of  thcmopraphic  eacrpy  audto.  roof  motstare  surveys,  hud  Imp 
rctrofU  surveys,  solar  pnnd  analysis,  window  assessments, 
and  ocher  practseaJ  sppbrations  by  povcmisent  apencics  and 
pmatc  sector  survey  teaen.  It  t:^  research  a^  develop* 
meet  efforts  to  psovidc  fundasseatal  tafermatien  to  improve 
quaetthcatMt  accwacy.  cvafcmte  equipment,  and  devcbip  teur- 
preurion  sundsrds.  alonp  with  esamptes  of  dady  tsape  tn 
contract  spcciftcaUeas.  pabhc  awareness  propraco.  and  product 
tesriep. 

SR  79-62 

LANDSAT  DATA  COLLECHON  PLATFORM  AT 
DEVTL  CANTON  STTE.  UPPER  SUSnNA  RA- 
SIN,  ALASKA— PERFORMA.NCE  AND  A.NAL- 
YSIS  OF  DATA. 

Haufcn.  R.K..  ct  al.  Fch.  1979. 17  refs..  ADA-06t  506, 
7  refs. 

Tuifisifa.  R.L..  Slauphtcr.  C.W*. 

33-3649 

DATA  TRANSMISSION.  REMOTE  SENSING. 
LANDSAT. 

In  October  t97d.  a  l.andsat  Data  CoCertsoe  ftai^ors  was 
sasitScd  near  the  prospective  Dctd  Casyon  damsrte  on  the 
Susitna  River,  tooth  staini  Aiasha.  The  do  rbycert 
of  sensor  •atcrfaccs  and  chvacterisacs  of  tnuonucted  data 
for  atf  and  prosad  sur^c  temperature.  wYndspeeJ  and  vmd 
run.  water  equri^^cst  saow  accumubtwe.  and  bwnrry  vo&ape 
arc  doeussed  Temperature  data  are  ac^zed  statoticaRy 
and  eawspared  with  dm  from  vurroondusp  >aaoea!  Weather 
$ervve  statMcv  some  dMc£ac%  were  cscous. 

tered  m  oyeraam  dvemp  tac  wmter  of  |9?4.*3.  it  was 
demonstrated  du:  the  lA^sat  dau  eoSectsm  system  co^ 
provsde  usefd  casvroemest^  data  from  a  remote,  ssbarctsc 
location  in  Use  winter  on  a  sear-rral-mse  hma 

.SR  79-63 

COMMUNICATION  IN  THE  WORK  PLACE:  AN 
ECOLOGICAL  PER-SPECTIVE. 

Ledbetter.  CB..  Feb.  1979.  !9^.  ADA-066  322.  }0 
refs, 

33-2977 

COLD  WE/\THF.R  CONSTRUCnON.  DATA 
TRANSMISSION.  HUMAN  FACTOR.^.  F.NVL 
RONMENTS. 

Tattems  of  eornc-rnneatun  and  s-wsal  mte-actsM  wuhaa  a 
work  oepasszatsow  are  sepndicaatH  ed>arBeed  by  arrhiteiturr 
Nrarts  aowoghorpamratomsare  Jcreadcmup-omfiematom 
i**m.  Vth  odormal  aad  Ufrui.  berwres  cowi<«crs  As 
a  r£*,  Uie  more  open  anf  mformal  Use  eoesssasreatwa. 
Use  more  pr  f^wctivety  and  et&crenUy  Use  or  passzation  #ceraua 
archstectmal  devpa  eoccey;  •i  focal  pwmts  a  presented 
as  a  stratepy  U<  pCaswtsp  the  work  fac^s  foe  «pT«Hei 
taf*<nu2  Cl  — - 1 -in’iioi  Eiasspfev  -f  eneres-eUksent 
Hridmi  desrpa  Khesev  foe  eoCd  rrpioas  are  presented 
These  pro<o<spr  \  oJftjp  tombsae  dessps  for  ^proved  worker 
etlkvcnry  therssa!  rUwmncv 

SR  794M 

PRFXIMINARV  INVESTIGATIONS  OF  7?IE  KI¬ 
NETICS  OF  MTROCF.,N  TRANSFORMATION 
AND  .vnRO.SAMINF.  FORMATION  IN  LAND 
TRFJITMF-NT  OF  WA,STEWATrJL 
Jacobsrin.  S .  et  aL  Mar  l«*9. 5^ .  ADA-OS6  169. 94 
refs 

Ales^ufer.  M 

3d-3:3l 

WASTE  OISro.^AUW  ATF.K  TRF.ATMF.NT..SOiL 
CHEMISTRY.  UkBOR.ATORY  TEaiMQl  hS 
lnU^Bt«ey  riprrmseuts.demt.-ifstati-w-emtraieawastewB 
in  pf-teeded  siow.s  a  as  Mvd  so«  rpK  a  2i.  Vat  tike  rate 
«as  fati  IS  tods  syUi  pll  »^ses  ^  t  ••  w  t  The 
fare  -d  drmtrAran-es  was  p«vesm^d  Vi  rarK«  s,^<e 
added.  *sUS  ^(i-te  v«p;v<tcsp  ^  fav:e»f  rate  The  rate 
oat  ffTf  hat  Cose*  «*rh  methas-e  ace  Rormate  assd  wav 
app«e<ia>rt  «ys^  te«*-adart  at  :V 

•4  chw^t-w  k-sia  t:^p^.oted  the  ss-er 


rapid  denitri^tion  wiUs  plucose  as  a  caiboo  source,  but 
the  rate  was  hipher  in  Windsor  sandy  Iau9'  with  sewppr 
as  Uie  carbon  source  Oerutn(icat.oo  m  these  s«b  dad 
not  occur  at  1C.  and  the  rate  increased  with  nsceptemperaturca. 

SR  79-05 

PHYSICAL  AND  THERMAL  DISTURBANCE 
AND  PROTECnON  OF  PERMAFROST. 

Brown.  J..  el  al.  Mar.  1979. 42p..  ADA-069  405,  Nu¬ 
merous  refs. 

Grave.  N.A. 

33-3630 

PERMAFROST  PRESERVATION.  THERMAL 
STRESSES.  HU.MAN  FACTOR.S.  PERMAFROST 
DISTRIBUnON,  DAMAGE. 

Tha  rcpnrt  a  based  on  a  rewew  paper  presented  at  the 
third  laiercauoaal  Conference  on  Per  afeasc  held  in  3idy 
197t  at  Edmonton.  Canad>„  It  revtews  the  *deratttfe  omer- 
mp  1974.|97t  am.  coters  subjects  rdated  t*  namral  and 
human  bsdwced  distmbance  of  terrain  ondertain  by  ppcmafruL 
Subjects  -sdade  invcst^tMes  as-dertaken  m  c.i»’i|imtti«a  wbti 
•«!  aad  pas  pepcitses.  terraei  isappenp,  esetbods  Uf  cfLnutiap 
terrain  secsitaity.  tsethods  of  protectinp  terrasa.  and  the 
thermal  effects  of  off  read  trarapoctatMo.  «il  spwb.  fire, 
rttaova!  of  the  surface  sod  byers.  snow  conditisni,  eria^ 
and  other  coesuuctMe  practieccs.  Methods  of  pruceviinp 
and  rotenep  permafrost  m  the  t^R  are  presented  m  *abalm 
bcm.  An  appendia  sooisanzes  resabs  of  mo  * rhap  and 
nncrrchmatic  mscsttpatien.  and  the  dotf^abun  and  pripcrtio 
t/  subsea,  tand^ased.  aad  alpme  permafrost 

SR  79-66 

SPRAT*  APPLICATION  OF  WA.STEWATER  EF¬ 
FLUENT  IN  W  EST  DOVER.  VEltMONT:  AN  INI¬ 
TIAL  ASSESSMENT. 

Ca4«eU.£.A..etal.Apr.  1979. 36p..  ADA-06S  534,26 
ref*. 

Meals.  D.W..  Boup'sun.  3.R. 

33-3662 

W.ASTE  DISPOSAU  WATER  TREATMENT.  SOIL 
aiEMCTRV.  WATER  OIEMISTRY. 

Ramdff-#m  itoi  i.ij**  I'twiof 

«e  a  beessed  m  West  Dover.  Vermowc  mtaiemnd 

fae  a  Mv-weei  prrv^  (SI  3^-19  Aapm*  I977>  Pe6l 
quanuty  md  qaiity  #<  appfacd  cfSwcn:  and  site  drainnpe 
were  monrueed  Dn-site  proendwater  and  two  aJ^acent 
srrams  wrrr  sampSrd  for  watfr  qut^y-  Prsitapr  Aswa 
were  rcbsacly  oaosun;  dwvnp  the  siudy  petsod  m  spme 
of  htpVy  vartabCr  Bcpsaa  to  dm  sete-  There  a  cvvdnce 
chat  ssbitrrtivi  qssrtums  of  waur  may  be  icasatp  the  spray 
wte  h*  atovisp  ^cu^  the  subsorbie  frapipan  layer.  On 
a  csa»  boo.  95*;  cd  Uie  ueaS  stropen.  94^  of  Uw  immia  n 
asttopm.  92%  of  the  xisrax-rntropcuw  9t%  of  ibe  orptisc 
msroprn.  99%  <f  Uw  tmaS  p6»spboe*tk  and  79%  of  She 
RODf  were  rrmevedby  spray  appooexn  Heavy  prccq^- 
um  was  observed  to  Cash  saos;  entries:  forms,  ciprfiify 
sstratc-SBtropm.  from  the  spray  t<se.  Crwwatwascr  on 
the  speay  Md  cooTawacd  bower  cowcewtrataocj  of  nnavcnsi 
Uu3  ds4  the  appeef  ctiSsrut.  but  hspher  cowcenuatsoeo  than 
Umoe  fnmd  in  lese  draaafc  N«  hazardosn  aEsrate  Sevtb 
were  detected  a  proandwatei  No  c!^atiofti  of  natoft 
CMscrutratsons  »  the  DrerfarSd  Rnet  -a  Fobs  Iroab  were 
detected  darmp  the  stwfy  pervod  However,  there  waa 
souse  evidence  of  mcreased  cMooSc  cveerntraaoes  in  F5s 
brook. 

SR  79-67 

ENERCh*  KEQUIRE.MENTS  FOR  SMALL  FLOW 
W  ASTEWATER  TREATMENT  SYSTEMS. 
Middkbronkk.  EJ.,  ct  aL  .Ayr.  1979. 62|k.  ADA-070 
676.  16  refs. 

Midd!cb:o»U.  CH. 

33-4225 

Waste  dlsposal.  wa,9te  treatment. 

PONDS.  SEEPAGE.  SF.EPAGE.  COST  ANAL- 
Y-SIS. 

Tfes  Trpoe!  ssg«fcif.Zfs  exern  icqoj<.BeitssCocsma5  wasuwa- 
UT  trtatxem  vsvurss  .  t  r-iTrrr  per  dayk 

arpa«a)fe  ssS^m  msuSaSMms  I:  c^onpares  vamom 
trrat^si  coeshm^ao^  as4  pertetus  U:e  netpy  rrqnermc^ 
foe  Utt  mot:  vuXe  ^lerrabves  a  taVsar  form  It  ^o 
preseazt  rxerpv  ri^weemems  va»-(cs  <«o.^oiwnts  of  w-ae> 
tewatrr  irratam  tivzemt  m  a  6>eaa;  sukiop  it  roavesamt 
t->  the  ewerpy  reyturmeatt  foe  sapy  roebtstfao&s 

of  t^  c»«c;v<u^s  la  adte>«w,  it  ssssonzev  teiefly 
raerpv  evtsmauv  made  Vv  oehnv  The  reyoet  eofetparcs 
ts^ai  coe-kcajztoat  ,d  esn  o^erata-es  and  prortstes  med 
So  prodace  varoNct  quakes  rf^wnts  o«  the  bans  of  enrrpy 
cow^Bpstow  It  eoweludn  that  U«d  appbeats-w  vsvzess 
are  wm-s:  eweryv-r^hne^  nastrwuut  treaaeen*  sy^rms 
and  that  thev  are  rapai^  of  pcodnrsad  an  eqwvaleBZ  or 
lEphe:  qs^s  eU^uen:  thm  8t  oeher  treatseet  system 

SR  79dM 

DESIGN  PRf>CEDIIRF.S  FOR  UNDFJIGROUND 
IIFAT  SINK  SVSTKM.S. 

Stsbsud.  3  M  .  el  .Apr  19*9,  U6p  *a  sv 

.\1>.\-C6»  9;6.  n5  fcfv 

Qusaa.  W  F  ,  liryeaSerp.  M .  Besi.  W  C  ,  Ilf^rAS, 

M  M 

33-34;t 

rvDFRC.ROl  M>  FUTIITIKS.  HFAT  TRAS.%- 
FLR.  W.VSTF  Dl.^roSXI,  IIF-AT  REroVF.RY. 
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SPECIAL  REPORTS 


Thil  report  presents  criterit,  enfineerinf  information  and 
eatimatioD  procedures  for  the  dispel  of  waste  heat  associated 
with  the  generation  of  power  required  to  supply  the  needs 
of  hardened  defense  underground  installations.  The  major 
emphasis  is  placed  on  the  temporary  dispoul  of  waste  heat 
below  grouno  while  the  installation  is  under  atUck  and 
cannot  rely  upon  aboveground  disposal.  A  series  of  ample 
problems  Is  included  to  illustrate  the  ua  of  the  estimation 
procedures  presented  in  the  report  All  of  the  sample 
problems  are  based  on  the  sizing  of  a  heat  sink  system 
for  an  underground  nuclear  power  plant.  Under  the  design 
criteria  which  were  aaumed  for  the  sample  problems,  it 
is  shown  that  tk.;  combination  ice/water  type  heat  sink 
concepts  provide  the  most  cost  effective  solutions. 

SR  79-09 

ESHMATED  SNOW,  ICE,  AND  RAIN  LOAD 
PRIOR  TO  THE  COLLAPSE  OF  THE  HART¬ 
FORD  aVIC  CENTER  ARENA  ROOF. 

Redfield,  R.,  et  al,  Apr.  1979,  32p.,  ADA-069  323, 19 
refs. 

Tobiasson,  W.,  Colbeck,  S.C. 

33-4673 

ROOFS,  LOADS  (FORCES),  SNOW  LOADS,  ICE 
LOADS,  RAIN. 

The  roof  of  the  Hartford,  Connecticut,  Civic  Center  Arena 
collapsed  under  an  unknown  load  of  snow,  ice  and  rain 
early  in  the  morning  on  Jan.  18,  1978.  Based  on  available 
meteorological  and  snow  load  meaurements,  estimates  for 
the  amount  of  load  preant  at  the  time  of  failure  are  made 
using  a  number  of  techniques.  In  addition,  previous  max¬ 
imum  loads  due  to  snow,  ice  or  rain  since  the  building 
wu  constructed  are  also  estimated. 

SR  79-10 

RAPID  DETECnON  OF  V/ATER  SOURCES  IN 
COLD  REGIONS-A  SELECTED  BIBLIOGRA¬ 
PHY  OF  POTENTIAL  TECHNIQUES. 

Smith,  D.W.,  comp,  May  1979,  75p.,  ADA-070  030. 
Smith,  O.A.,  comp.  Brown,  J.M.,  comp,  Schraeder, 
R.L.,  comp,  Kosikowski,  L,  comp. 

33-4425 

BIBLIOGRAPHIES,  GROUND  WATER,  WATER 
SUPPLY,  DETECTION,  ELECTRICAL  RESIS¬ 
TIVITY. 

A  review  of  current  literature  on  existing  techniques  that 
could  be  utilized  in  the  rapid  location  of  water  sources 
for  field  camp  ua  in  permafrost  regions  resulted  in  the 
alection  of  three  non-ground  contact  methods  of  electneal 
resistivity  and  two  radar  methods  a  being  the  most  effective 
techniques.  The  aarch  included  thouands  of  references, 
77  of  thea  were  choan  to  be  included  in  the  annotated 
bibliography.  The  interest  level  or  pertinence  of  each 
entry  to  the  study  is  indicated,  and  keywords  are  provided. 
The  keyword  index  contains  all  keywords  for  all  entries 
listed  In  alphabetical  order. 

SR  79-11 

SEEKING  LOW  ICE  ADHESION. 

Sayward,  J.M.,  Apr.  1979,  83p.,  ADA-071  040,  54 
refs. 

33- 4226 

ICE  ADHESION,  ADHESIVE  STRENGTH,  ICE 
PREVENTION,  ICE  SOLID  INTERFACE,  WET¬ 
TABILITY.  COHESION,  POLYMERS,  ICE  RE¬ 
MOVAL,  SURFACE  PROPERTIES,  SURFACE 
ENERGY. 

Icing  impairs  operation  of  helicopters  and  other  aircraft, 
antennae,  power  and  communication  lines,  shipping  and  super¬ 
structures,  canal  locks,  etc  Prevention  or  easier  removal 
of  icing  r^uires  reduction  of  its  adh  tn  strength  Litera¬ 
ture  study  shows  that  adhesion  results  from  secondary  (van 
der  Waals)  forces  yet  exceeds  normal  cohesive  strengths 
It  depends  on  free  surface  energy,  low  contact  angle,  go^ 
contact  and  wetting,  cleanliness,  and  texture.  Modes  of 
adhesion  testing  are  briefly  diaussed.  Poor  adhesion  occurs 
with  low  energy  surfaces  or  contaminants,  e  g.  hydrocarbons, 
fluorocarbons,  waxes,  oils,  etc.,  particularly  when  textuied 
or  porous.  The  resulting  low  contact  angle,  poor  wetting 
and  occlusion  of  air  at  the  interface  weaken  the  bond  or 
provide  stress  loci  which  can  initiate  cracks  and  failure. 
Coefficient  of  expansion  differences  may  help  in  releae 
of  ice.  Further  Idea  appear  among  the  100  abstracts 
preanted.  A  survey  of  over  300  manufacturers  produced 
over  100  replies  Half  of  them  offered  some  100  products 
deemed  worth  tating.  Thea  are  listed  with  addresses 
and  contacts.  Besides  simple  resins  and  other  release 
agents,  they  include  composites  which  combine  low  surface 
energy  and  stronger  materials  a  micro-mixture,  interpenetrat- 
ing-network,  “platic-alloy,”  or  filler-matrix  systems.  About 
IS  to  20  products  appear  of  special  interest.  Samples 
of  liquid  coating  or  supplier-prepared  panels  of  many  are 
available  lor  the  testing  phae  to  follow. 

SR  79-12 

FREEZING  PROBLEMS  ASSOCIATED  WITH 
SPRAY  IRRIGATION  OF  WASTEWATER  DUR¬ 
ING  THE  WINTER. 

Bouzoun,  J.R.,  May  1979, 12p ,  ADA-070  031,  5  refs. 

34- 136 

WASTE  TREATMENT,  WATER  TREATMENT. 
WASTE  DISPOSAL,  IRRIGATION,  ICE  PREVEN¬ 
TION. 

During  the  winters  of  1975-76,  1976-77  and  1977-78,  biologi¬ 
cally  treated  watewater  wa  applied  to  land  in  West  Dover. 


Vermont.  The  watewater  wa  applied  using  the  spr^ 
irrigation  method  at  ambient  temperatures  a  low  as  Of. 
During  the  first  winter,  freezing  wa  a  major  problem.  Modi¬ 
fied  spray  nozzles  that  were  lea  susceptible  to  freezing 
were  installed  at  both  the  low  points  and  high  points  of 
the  aboveground  spray  laterals.  During  the  acond  and 
Uiird  winters,  ice  buildup  along  the  spray  laterals,  particularly 
in  the  vicinity  of  the  spray  nozzles,  caused  arious  damage 
to  the  pipes.  Meny  man-hours  were  required  to  cut  the 
ice  repeatedly  from  the  laterals.  As  an  exocriment  to 
alleviate  the  problem,  averal  30-  to  36-in  riars  were  installed 
at  an  angle  of  approximately  30  degrees  from  the  vertical 
on  two  of  the  spray  laterals  during  the  winter  of  1977- 
78.  They  functioned  well  enough  to  warrant  future  inst^la- 
tion  on  the  entire  system  of  spray  laterals. 


SR  79-13 

PHOTOELASTIC  INSTRUMENTATION— 
PRINaPLES  AND  TECHNIQUES. 

Roberts,  A.,  et  al,  May  1979, 153p.,  ADA.072  011, 83 
refs. 

Hawkes,  I. 

33-4424 

MEASURING  INSTRUMENTS.  OPTICAL  PROP¬ 
ERTIES,  STRESSES,  ELASTIC  PROPERTIES.  IN¬ 
DICATING  INSTRUMENTS,  PHOTOELASTICI- 
TY. 

This  report  contains  a  detailed  review  of  the  theory  and 
design  of  photoelattc  transducers  for  meauring  loads,  strsins, 
stresses  and  preaures.  The  meuurement  of  engineering 
parameters  under  the  advera  conditions  normally  encountered 
in  the  mining  and  civil  engineering  industries  preants  grest 
problems,  particularly  where  such  meaurements  are  to  be 
made  over  long  periods  of  time  Photoelatie  transducers 
have  distinct  advantaga  over  competing  equipment  in  this 
respect  in  that  the  parameters  to  la  meaured  are  revealed 
a  light  interference  fnngea,  and  the  meauring  gage  itself 
often  need  consist  of  nothtne  'ore  than  simple  steel  and 
glau  components  Examples  of  such  gages  are  given  in 
the  report.  The  majority  of  the  work  reported  here  wa 
carried  out  by  the  suff  and  students  of  the  Postgraduate 
School  of  Mining,  Sheffield  University. 


SR  79-14 

ELECTROMAGNEnCGEOPHYSICAL  SURVEY 
AT  AN  INTERIOR  ALASKA  PERMAFROST  EX¬ 
POSURE. 

Sellmann,  P.V.,  et  al,  May  1979,  7p.,  ADA-071  065, 

5  refs. 

Delaney,  A.J.,  Arcone,  S.A. 

33-4227 

PERMAFROST  PHYSICS.  PERMAFROST 
STRUCTURE,  GROUND  ICE,  ICE  WEDGES. 
SOIL  STRENGTH,  ELECTROMAGNETIC  PROS¬ 
PECTING,  GEOPHYSICAL  SURVEYS,  SEASON¬ 
AL  FREEZE  THAW. 

Rosd  construction  activity  near  Fdriianks,  Alaka,  in  the 
late  fall  of  1977.  reveal^  a  large  exposure  of  Fair^nks 
silt  containing  numerous  maaive  ice  features.  Thea  expo¬ 
sures  are  typical  of  thoa  found  in  this  region.  Thaw, 
during  the  summer  of  197$,  cauad  the  upper  ice-nch  sections 
to  retreat  several  meters.  Geophysical  techniques  were 
utilized  over  these  exposures  to  determine  if  resistive  anomalies 
of  ice  wedge  dimension  could  be  detected.  Magnetic 
inductun  meaurements  at  three  mtercoil  spacings  and  low- 
frequency  surface  impedance  meaurements  were  msde  about 

6  m  from  the  edge  of  each  exposure  in  Apn!  1978  before 
thaw  commenced.  The  results  agree  well  with  obarvations 
of  the  layering,  but  most  individual  anomalies  are  difTicult 
to  interpret  because  the  lateral  extent  of  the  ice  is  unknown 


SR  79-15 

IMPROVED  DRAINAGE  AND  FROST  ACTION 
CRITERIA  FOR  NEW  JERSEY  PAVEMENT  DE- 
SIGN.  PHASE  2  (DATA  ANALYSIS). 

Berg,  R.L.,  May  1979,  51p.,  ADA-071  041,  7  refs. 
33-4228 

FROST  PENETRATION.  SUBSURFACE  DRAIN- 
AGE.  MOISTURE,  FREEZING  INDEXES.  PAVE¬ 
MENTS. 

Before  constructing  actual  highway  pavements  with  open- 
graded  drainage  layers,  frost  penetratic.i  depths  and  moisture 
content  profiles  were  meaured  beneath  several  pavements 
in  New  Jersey.  Air  and  surface  freezing  indexes  were 
meaured  at  three  locations  dunng  the  1975-1976  and  1976- 
1977  winters.  All  freezing  indexes  were  considerably  greater 
during  the  1976-1977  winter.  The  modified  Berggrcn  equa¬ 
tion  was  used  to  compute  the  maximum  frost  depth  at 
30  test  sites  Meaured  maximum  frost  depths  ranged 
from  20  5  in  to  52  0  m ,  while  computed  maximum  values 
ranged  from  14  0  in  to  610  in  The  mean  difference 
between  observed  and  computed  maximum  frost  penetration 
depths  was  3.8  in.  Maximum  frost  penetration  depths 
were  computed  for  hypothetical  pavements  with  open-graded 
drainage  al  four  of  the  test  sites  It  was  concluded  that 
open-graded  drainage  layers  would  not  significantly  change 
the  frost  penetration  beneath  highway  pavements  in  New 
Jersey  it  was  recommended  that  test  pavements  be  installed 
to  verify  the  computations 


SR  79-16 

ROOF  MOISTURE  SURVEY— U.S.  MILITARY 
ACADEMY. 

Korhonen,  C,  ct  al,  May  1979,  8  refs. 

Tobiasson,  W. 

33-4229 

ROOFS,  WALLS,  LEAKAGE.  INSULATION, 
MOISTURE,  INFRARED  EQUIPMENT,  MEA¬ 
SURING  INSTRUMENTS. 

The  -  •'d  upper  story  walls  of  buildings  745E,  752, 

and  (he  U.S  Military  Academy.  West  Point,  New 

York,  "  surveyed  with  a  hand-held  infrared  camera  to 
locate  9s.  'vts  of  reported  wall  leaks.  An  electrical  raistance 
probe  wa  uad  to  determine  the  relative  level  of  moisture 
in  wall  components.  Several  3-in.*diam  core  amples  of 
each  roof  were  obtained  to  verify  suspected  moisture  conditions 
and  to  examine  the  roof  membrane  in  croa  section.  Wet 
areas  on  each  roof  were  outlined  with  white  spray  paint. 
Wall  leaks  arc  believed  to  bccaused  by  wind-driven  rain 
entering  the  parapet  walls  in  locations  where  the  decorative 
glaze-coat  ha  spalled  off  Recommendations  for  mainte¬ 
nance  of  thea  buildings  are  baed  on  information  denved 
from  the  infrared  survey,  electric  resistance  readings,  core 
amples  and  visual  examinations. 

SR  79-17 

SMALL-SCALE  TESTING  OF  SOILS  FOR 
FROST  ACTION  AND  WATER  MIGRATION. 
Sayward,  J.M.,  May  1979,  17  p.,  ADA-071  989,  25 
refs. 

33-4435 

SOIL  TESTS,  FROST  ACTION,  SOIL  WAT  ER  MI¬ 
GRATION.  FROST  HEAVE,  ICE  NEEDLES. 

A  method  is  dearibed  by  which  frost  action  (soil  heaving 
and  and  needle  ice)  and  the  ua  of  soil  additives  for  its 
control  can  be  studied  The  apparatus  and  procedure 
are  simple  and  convenient,  requmng  no  extensive  space 
or  arvices  and  using  only  small  quantities  of  matenals 
The  procedure  could  be  useful  in  developing  a  standard 
test  for  such  purposes  where  small  scale  and  convenience 
are  requisite.  Also  dearibed  are  two  simple,  small-aale 
accessory  tests  that  likewise  relate  to  permeability  of  soils 
Thea  evaporation  and  wetting  tests  might  also  have  similar 
use.  particularly  in  the  study  of  water  migration-inhibiting 
additives 

SR  79-18 

EVALUATION  OF  NITRIFICAnON  INHIBI- 
TORS  IN  COLD  REGIONS  LAND  TREATMENT 
OF  WASTEWATER;  PART  1.  NITRAPYRIN. 
Elgawhary,  S.M.,  et  al,  May  1979,  25p.,  ADA.071 
077,  21  refs. 

Iskandar,  I.K.,  Blake,  B.J. 

33- 4230 

WASTE  TREATMENT,  WATER  TREATMENT, 
SOIL  MICROBIOLOGY,  LAND  RECLAMA¬ 
TION,  ARCTIC  REGIONS. 

A  senes  of  laboratory  and  field  tests  was  conducted  to 
investigate  the  poaibility  that  nitrapynn  could  be  useful 
as  a  nitrification  inhibitor  in  land  treatment  of  watewater. 
Laboratory  tests  included  soil  incubation  and  soil  column 
studies  Vanables  weie  soil  type,  temperature,  nitrapynn 
concentration  and  method  of  application  to  the  soil.  Exjan- 
mental  designs  inciuded  two  soils,  three  temperatures  (0, 
10  and  20(7)  and  three  levels  of  inhibitors  m  a  complete 
factonal  Forage  graaes  were  present  in  all  treatments, 
and  watewater  containing  NH4-f-  wu  utilized.  Weekly 
application  of  watewater  was  5  cm  Soil  solution  at 
depth  and  leachate  at  160  cm  were  collected  and  analyzed 
weekly  for  NH4N  and  N03N  That  data  indicate  that 
nitrapynn  was  not  effective  in  inhibiting  nitrification  when 
applied  to  the  soil  surface  in  soil  columns  simulating  land 
treatment  slow  infiltration  The  ineffectiveness  of  the  com¬ 
pound  under  a  mode  of  application  where  it  is  mixed  and 
sprayed  with  wastewater  is  thought  to  be  due  to  its  volatility, 
arption  by  organic  matter,  low  water  solubility  and  its 
immobility  in  soils  Other  chemicals  such  as  carbon  disulfide 
and  thiocarbonates.  which  have  different  characteristics  than 
the  nitrapynn,  showed  promising  results  Research  is  under 
way  to  obtain  conclusive  data 

SR  79-19 

DRAINAGE  NETWORK  ANALYSIS  OF  A  SU- 
BARCTIC  WATERSHED;  CARIBOU-POKER 
CREEKS  RESEARCH  WATERSHED,  INTERIOR 
ALASKA. 

Bredihaucr,  S.R.,  et  al,  June  1979, 9p ,  ADA-073  595, 
14  refs. 

Hoch,  D. 

34- 137 

WATERSHEDS.  DRAINAGE,  SLOPE  PRO¬ 
CESSES,  PERMAFROST. 

A  Sirahter  stream  order  analysis  and  an  exterior  link  length 
distribution  analysis  were  made  of  ihc  Caribou-Poker  Creeks 
Research  Watershed  near  Fairbanks.  Alaska  The  drainage 
network  map  used  for  analysis  was  produced  using  a  1  2250 
scale  aerial  photograph  mosaic  Low  drainage  densities 
charactcnz'i  the  basins  Bifurcation  ratios  indicate  that 
the  overall  drainage  network  is  not  dominated  by  strong 
geologic  controls  Statistical  analysis  indicates  that  bifurcat¬ 
ing  source  links  and  tributary  source  links  do  not  belong 
to  the  same  length  population,  a  characteristic  shared  by 
watersheds  in  other  climatic  regions  of  the  world  Additional 
analysts  indicates  that  exterior  links  originating  <m  permafrost 
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i)opes  tend  to  be  shorter  than  those  originating  on  non* 
permafrost,  welhdratned  slopes. 

SR  79-20 

INFRARED  THERMOGRAPHY  OF  BUILD¬ 
INGS:  1977  COAST  GUARD  SURVEY. 

Marshall,  S.J.,  June  1979. 40p.,  ADA-073  596, 9  refs. 
34-138 

BUILDINGS,  HEAT  LOSS,  INFRARED  PHO¬ 
TOGRAPHY,  WINDOWS. 

An  IRTB  (infrared  thermography  of  buildings)  field  survey, 
producing  631  thermograms,  127  photographs,  and  weather 
data,  was  conducted  during  a  14*da^  study  of  10  Coast 
Ouard  stations  in  Maine,  New  Hampshire  and  Massachusetts. 
This  report  discusses  how  the  survey  was  initiated  and  per¬ 
formed  with  emphasis  on  details  for  the  benefit  of  the  reader 
wishing  to  plan  a  survey.  One  hundred  twenty  selected 
thermograms  and  photographs  m  this  report  illustrate  many 
types  of  heat  loss  and  compare  thermally  ineffective  doors 
and  windows  with  units  designated  as  standards  for  thermal 
effectiveness  Radiator  heat  leakage  through  walls,  mottled 
moisture  patterns  on  brick  walls,  infiltration  patterns  on 
glass,  and  poorly  co\ered  openings  are  illustrated  Thermo¬ 
grams  of  severe  heat  tosses  through  glass  doors,  glass  transoms, 
and  glass  wall  panels  are  also  included,  and  several  solutions 
for  individual  heat  toss  problems,  such  as  fiberglass  garage 
doors  and  porcelain  insulated  panels,  are  suggested.  Unan¬ 
ticipated  survey  problems,  such  as  difficulties  in  obtaining 
photographs  to  compare  with  thermographically  discovered 
artifacts  and  adjustments  to  survey  techniques  for  inclement 
weather,  are  also  discussed. 

SR  79-21 

ICEBERGS:  AN  OVERVIEW. 

Kovacs,  A.,  July  1979,  7p.,  ADA-078  692,  9  refs. 
34-1597 

ICEBERGS,  CLASSIFICATIONS. 

Icebergs  are  discussed  and  categorized  according  to  their 
size,  shape,  composition  and  color  A  general  overview 
of  iceberg-producing  areas  in  the  Arctic  and  Antarctic  is 
given,  and  their  drift  and  deterioration  are  discussed  (Auth ) 
SR  79-22 

DETERMINATION  OF  FROST  PENETRATION 
BY  SOIL  RESISTIVITY  MEASUREMENTS. 
Atkins,  R.T.,  July  1979,  24p.,  ADA-071  990. 

33- 4436 

MEASURING  INSTRUMENTS,  FROST  PENE¬ 
TRATION.  ELECTRICAL  RESISTIVITY.  FROZ¬ 
EN  GROUND  PHYSICS. 

Two  sensors  that  depend  on  changes  m  soil  resistivity  were 
tested.  Tests  were  conducted  under  a  parking  area  with 
an  asphalt-concrete  sui.'ice  where  salt  was  periodically  applied 
as  part  of  snow  removal  operations  For  comparison, 
data  were  obtained  from  a  resistivity  probe,  a  thermocouple 
probe  and  a  thermistor  probe  Results  indicated  that  measur¬ 

ing  temperature  to  determine  frost  penetration  can  lead  to 
large  errors  under  some  conditions,  for  instance  when  salt 
has  been  applied  or  when  frost  is  coming  out  of  the  ground 
in  spring  The  resistivity  probe  performed  reliably  during 
the  entire  measurement  program  It  was  concluded  that 
resistivity  probes  have  definite  advantages  which  should  be 
considered  when  future  frost  penetration  measurement  pro¬ 
grams  are  designed 
SR  79-23 

DOCUMENTATION  OF  SOIL  CHARACTERIS¬ 
TICS  AND  CLIMATOLOGY  DURING  FIVE 
YEARS  OF  WASTEWATER  APPLICATION  TO 
CRREL  TEST  CELLS. 

Iskandar,  I.K.,  et  al,  July  1 979. 82p.,  ADA-074  712,14 
refs. 

Quarry,  S.T.,  Bates,  R  E ,  Ingersoll,  J 

34- 743 

WASTE  DISPOSAL.  WATER  TREATMENT,  SOIL 
CHEMISTRY,  CLIMATOLOGY.  METEORO¬ 
LOGICAL  DATA. 

Section  I  deals  N^ith  physical  properties  of  (he  (wo  soils 
used  and  the  changes  in  soil  chemical  characteristics  The 
physical  properties  of  the  soil  arc  those  most  important 
in  controlling  the  rate  of  water  movement  in  soils,  such 
as  saturated  and  unsaturated  soil  hydraulic  conductivity,  parti¬ 
cle  size  distribution,  bulk  density,  void  ratio,  available  water 
and  specific  gravity  The  chemical  characteristics  of  the 
soil  that  arc  of  potential  importance  in  assessing  the  short 
and  long-term  effects  of  wastewater  application  on  land  include 
free  iron  oxides,  organic  carbon,  organic  nitrogen,  pH,  conduc¬ 
tivity,  cation  exchange  capacity,  exchangeable  cations,  total 
and  extractable  phosphorus,  and  total  and  extractable  heavy 
metals  Section  2  summarizes  climatic  conditions  at  the 
CRREL  site  in  Hanover,  Ncu  Hampshire,  and  the  changes 
that  occurred  during  the  period  1974  to  1978  Climatic 
parameters  include  temperature,  precipitation,  svtnd  speed, 
and  soil  temperature  at  depth 

SR  79-24 

DETERMINATION  OF  DISSOLVED  NITRO¬ 
GEN  AND  OXYGEN  IN  WATER  BY  HEADS¬ 
PACE  GAS  CHROMATOGRAPHY. 

Leggett.  D C ,  July  1979.  5p,  ADA-074  411,  25  refs 
34-744 

LAKE  WATER.  WATER  CHEMISTRY 

In  this  study  dissolved  oxygen  and  niirogcn  v>crc  determined 
by  shaking  20  to  25  mi  of  >^3tcr  uah  an  equal  amount 
of  helium  in  a  50-ml  ga^'tighi  $;ringc  and  injecting  2  mi 
of  the  equilibrated  hcadgas  into  a  gas  chromatograph  Oxy¬ 


gen  and  nitrogen  were  separated  on  a  5-A  molecular  sieve 
column  at  ambient  temp^ature  and  detected  with  a  hot 
wire  detector,  using  atmospheric  air  for  calibration.  Advan¬ 
tages  uf  this  method  over  previously  reported  methods  are 

1)  oxygen  and  nitrogen  are  determined  m  a  single  analysis, 

2)  no  specifically  fabricated  stripping  apparatus  is  needed, 
and  3)  analysis  can  be  done  in  the  field  with  completely 
portable,  battery-operated  equipment.  The  method  appears 
to  be  accurate  and  reproductblt.  several  lake  02  and  N2 
profiles  were  obtained  using  this  technique. 

SR  79-25 

BULLET  PENETRATION  IN  SNOW. 

Cole,  D.M.,  et  al.  July  1979,  23p.,  ADA-074  412,  14 
refs. 

Farrell,  D.R. 

34-626 

SNOW  (CONSTRUCTION  MATERIAL),  PRO¬ 
JECTILE  PENETRATION,  PENETRATION 
TESTS. 

Three  types  of  ammunition,  the  M193,  M80,  and  M43, 
were  tested.  Rounds  were  filed  into  snow  targets  of  various 
thicknesses  up  to  that  thickness  required  to  fully  stop  the 
projectiles  The  maximum  penetrations  for  the  three  rounds 
tested  were 0.70m,  1  26mand  1  06m,  respectively  Veloci¬ 
ty  loss  as  a  function  of  target  thickness  was  determined 
by  measuring  projectile  velocity  ^fore  and  after  impact 
of  the  projectile  with  the  target  The  velocity  loss  vs 
thickness  data  showed  a  sigmoid  shape  common  to  the 
three  types  of  rounds  The  impact  and  exit  yaw  angles 
of  the  MI93  rounds  were  estimated.  Scatter  in  the  test 
data  was  attributed,  in  part,  to  random  variations  in  the 
impact  yaw  angle.  The  penetration  required  for  a  90 
deg  yaw  was  determined  by  the  exit  yaw  measurements. 
This  was  shown  to  correspond  to  the  inflection  point  on 
the  velocity  loss  vs  penetration  curve.  This  point  is  poten¬ 
tially  significant  m  the  design  of  composite  fortifications 
Discussions  deal  with  baste  concepts  and  definitions,  the 
occurrence  and  significance  of  projectile  tumbling  and  the 
use  of  laboratory  tests  for  small  arms  evaluation  in  snow 
targets  The  validity  of  the  methodology  used  was  estab¬ 
lished  by  testing  Mi93  rounds  in  gelatin  targets  These 
results  compared  favorably  with  similar  test  results  in  literature 

SR  79-26 

APPLICATION  OP  HEAT  PIPES  ON  THE 
TRANS-ALASKA  PIPELINE. 

Heuer,  C.E.,  July  1979,  27p.,  ADA.073  597,  26  refs 
34-139 

PIPELINES.  HEAT  PIPES,  HEAT  TRANSFER. 
The  application  of  heat  pipes  on  the  Trans-Alaska  Pipeline 
IS  reviewed.  The  subjects  addressed  include  the  general 
functioning  of  a  heat  pipe,  the  specific  heat  pipe  design 
used,  (he  different  situations  where  heat  pipes  were  employed, 
the  methods  used  to  develop  the  heat  pipe  design,  the 
methods  used  to  monitor  the  operating  heat  pipes,  and  the 
performance  of  the  heat  pipes  The  discussion  is  qualitative 
in  nature  Quantitative  information  is  largely  omitted  to 
allow  coverage  of  a  broad  area  and  because  it  may  be 
considered  proprietary  Nevertheless,  the  information  pre¬ 
sented  here  should  give  a  good  appreciation  of  the  quality 
and  complexity  of  the  heat  pipe  design  The  information 
should  also  be  useful  in  developing  heat  pipes  for  use  in 
other  cold  regions  applications 

SR  79-27 

EXTENDING  THE  USEFUL  LIFE  OF  DYE.2  TO 
1986,  PART  1:  PRELIMINARY  FINDINGS  AND 
RECOMMENDATIONS. 

Tobiasson,  W.,  ct  al,  July  1979,  15p.,  ADA-074  733, 
3  refs, 

Korhonen,  C ,  RcdHcId,  R. 

34-745 

COLD  WEATHER  CONSTRUCTION,  ICE 
SHEETS.  STEEL  STRUCTURES,  STRESSES. 

DEW  Line  Ice  Cap  Station  DYE-2  appears  to  need  major 
work  within  the  next  few  years  to  extend  its  useful  life 
to  1986  The  structural  steel  frame  is  overstressed  in 
a  few  areas,  and  the  lower  portion  of  the  subsurface  timber 
truss  enclosure  is  in  bad  condition  Additional  performance 
measurements  are  needed  during  1979  to  determine  the 
rate  of  secondary  stress  in  the  structural  steel  frame  and 
the  rate  of  detenoration  of  (he  truss  enclosure  With 
this  information,  a  decision  can  be  made  whether  to  move 
the  building  sideways  onto  a  new  undistortcd  foundation 
or  to  stabilize  it  in-placc  by  encapsulating  the  lower  52 
fi  of  the  substructure  in  ice 

SR  79-28 

UTILIZATION  OF  SEWAGE  SLUDGE  FOR  TER¬ 
RAIN  STABILIZATION  IN  COLD  REGIONS, 
PART  2. 

Gaskin,  D.A.,  et  al.  Aug.  1979,  36p .  ADA.074  725. 

10  refs  For  Part  I  see  32-1368 

Palazzo.  A.J..  Rmdgc,  S.D.,  Bates.  R.E.,  Stanley.  L  E 

34-746 

SLUDGES,  sewage  DISPOSAL.  SOIL  STABILI¬ 
ZATION,  VEGETATION 

From  June  1975  to  Sep  1976.  a  rescarch/dcmonxtration 
study  was  conducted  at  CRRLL  in  Hamncr.  New  ilanipshirc, 
to  investigate  the  use  of  sewage  sludge,  commercial  fertilizer 
and  cultivation  techniques  for  terrain  stabilization  m  void 
regions  Twent>'Scven  test  plots  on  a  16-dcg  wcst-fivmg 
slope  rccciscd  various  combinations  of  1)  surface  preparation 
(Uiling,  bulldozer  (racking,  or  compacting).  2)  nutrient  source 
(sewage  sludge  or  fertilizer).  3)  mulching  agent  (wimkI  fiber 


mulch  or  peat  moss),  and  4)  tacking  agent  (Terra  Tack 
III  or  Curasol)  The  plots  were  seeded  in  either  the 
spnng  or  fall  with  a  constant  seed  mixture.  The  effectiveness 
of  the  treatments  w’as  determined  through  vegetation  yields 
and  soil  loss  measurements 

SR  79-29 

MASS  WATER  BALANCE  DURING  SPRAY  IR- 
RIGATION  WITH  WASTEWATER  AT  DEER 
CREEK  LAKE  LAND  TREATMENT  SITE. 

Abcle,  G.,  ct  al,  Aug.  1979, 43p.,  ADA-080  649, 3  refs. 
McKim,  H.L.,  Brockett,  B.E. 

34-2284 

WATER  TREATMENT,  WASTE  TREATMENT, 
WATER  BALANCE,  SEWAGE  TREATMENT.  IR¬ 
RIGATION. 

The  water  budget  for  a  3  6-ha  test  area  was  calculated 
dunng  and  two  days  after  a  2  7-cm  (equivalent  to  991,000 
I)  application  of  wastewater.  By  computing  the  water 
remaining  in  the  soil  from  soil  sample  water  content  data, 
calculating  the  amount  tost  to  evapotranspiration  and  measur¬ 
ing  the  underdrain  flow  rate,  it  was  iKissible  to  calculate 
the  water  budget  to  within  95%  of  the  actual  amount  applied 
The  accuracy  m  computing  the  soil  water  content  ts  critical 
In  this  case,  a  t%  variation  of  error  in  the  volumetnc 
water  content  is  equivalent  to  nearly  one  third  of  the  total 
water  applied. 

SR  79-30 

TUNDRA  LAKES  AS  A  SOURCE  OF  FRESH  WA¬ 
TER:  KIPNUK,  ALASKA. 
Brcdthauer,S.R.,ctal,Scp.  1979, 16p.,  ADA-075475, 
12  refs. 

Doerflinger,  D.F. 

34-740 

LAKE  WATER,  TUNDRA,  SNOWMELT,  WATER 
SUPPLY,  ARCTIC  REGIONS. 

A  study  of  water  quality  in  several  small  tundra  lakes  near 
Kipnuk.  Alaska,  was  conducted  to  determine  if  the  lakes 
were  of  sufficiently  high  quality  dunng  the  snowmelt  season 
to  provide  the  village  with  enough  water  for  a  year-round 
supply  Since  the  village  is  located  just  4  mites  inland 
from  the  Bering  Sea,  primary  emphasis  was  placed  on  locating 
water  sources  with  tow  chlonde  concentrations  The  tundra 
lakes  were  of  sufTiciently  high  quality  to  be  pumped  into 
a  storage  area  during  early  summer  to  be  used  as  a  year- 
round  supply. 

SR  79-31 

USE  OF  15N  TO  STUDY  NITROGEN  TRANS¬ 
FORMATIONS  IN  LAND  TREATMENT. 

Jenkins,  T.F ,  ct  al,  Sep.  1979,  32p.,  ADA-077  583. 
Quarry.  S.T.,  Iskandar,  l.K.,  Edwards,  A.P.,  Hare, 
H.E 

34-2364 

WASTE  DISPOSAL,  WATER  TREATMENT.  IR¬ 
RIGATION,  SOIL  CHEMISTRY. 

The  objective  of  this  study  was  to  compare  different  strategies 
of  using  15N  as  a  tracer  to  describe  the  fate  of  wastewater 
N  in  land  application  of  wastewater.  Four  soil  columns 
were  packed  ^v|th  Windsor  sandy  loam  soil  and  covered 
With  forage  grass  The  columns  were  treated  with  7  5 
cm  of  cither  tapwatcr  or  wastewater  according  to  four  experi¬ 
mental  strategies  The  strategies  varied  the  treatment  given 
the  soil  prior  to  application  of  the  I5N  label,  the  schedule 
and  amounts  of  the  applied  I5M  label,  and  the  type  of 
Water  used  for  subsequent  column  teaching  Soil  solution 
at  depth  and  leachate  were  analyzed  weekly  for  concentration 
and  15N  content  of  nitrate  and  ammonium.  Plant  samples 
were  obtained  periodically  throughout  the  experiment  and. 
together  with  soil  samples  collected  at  the  end  of  the  experi¬ 
ment.  analyzed  for  total  nitrogen  content  and  I5N/t4N 
ratios 

SR  79-32 

BACTERIAL  AEROSOLS  FROM  A  FIELD 
SOURCE  DURING  MULTIPLE-SPRINKLER  IR¬ 
RIGATION:  DEER  CREEK  LAKE  STATE  PARK, 
OHIO. 

Bausum,  H  T .  et  al.  Sep  1979, 64p.,  ADA-077  632.  18 
refs. 

Bates.  R.E..  McKim,  H  L.,  Schumscher,  P  W.,  Brock¬ 
ett,  B  £  ,  Schaub.  S.A. 

34-1381 

WATER  TREATMENT,  WASTE  DISPOSAL.  IR¬ 
RIGATION,  AEROSOLS,  MICROBIOLOGY 

An  evaluation  of  microbiological  aerosols  resulting  from  the 
vpray  irrigation  of  wastewater  under  known  atmospheric  stabili¬ 
ty  conditions  was  performed  during  July  and  August  1978 
at  the  Dccr  Creek  Lake  land  treatment  system  in  Ohio 
In  the  experiment,  ponded  chlorinated  wastewater  was  sprayed 
onto  a  6-acrc  test  area  with  96  impact  sprinklers  representing 
a  multi-source  Held  aerosol  distribution  ^y^tem  Approxi¬ 
mately  99  9'^r  of  the  wastewater  applied  to  the  23-hcclarc 
test  area  fell  wjthm  the  area  of  influencv'  of  the  sprinkler 
(about  a  20-m  diam  circle  around  the  sprinkler  riser)  with 
only  0  of  the  applied  wastewater  aerosolized  Indige¬ 
nous  total  aerobic  bacteria  m  the  wastewater  and  resultant 
aerosols  were  saniplc<l  and  analyzed  Huorcsccnt  dye 
studies  were  also  performed  lo  characterize  the  aerosol  cloud 
withoui  the  cfTccls  i)f  biological  decay  During  all  of 
(he  aerosol  tesu  continuous  on-sitc  meteorological  measure¬ 
ments  were  made  and  wasicwatcr  chemical  parameters  mom 
tofcd 
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SR  79*33 

TEST  OF  SNOW  FORTIFICATIONS. 

FarrclJ,  D.R.,  Oct.  1979, 15p.,  ADA-078  742,  16  refs. 
34*1598 

PENETRATION  TESTS.  MILITARY  ENGINEER* 
ING»  SNOW  (CONSTRUCTION  MATERIAL). 
FORTIFICATIONS.  SMALL  ARMS  AMMUNI- 
TION. 

A  field  study  was  conducted  to  I)  more  accurately  define 
the  degree  of  protection  offered  by  simp*.;  snow  fortification 
and  2)  evaluate  the  effort  required  by  infantry  troops  to 
build  such  fortifications  when  only  basic  tools  are  available. 
A  seven-man  infantry  squad,  equipped  with  standard  issue 
snow  shoveb  and  an  arctic  sled  (Akhio),  constructed  several 
simple  snow  structures  Construction  was  made  more  dif¬ 
ficult  by  the  imposition  of  a  camouflage  discipline  requirement 
When  completed,  three  positions  were  subjected  to  Mt6Al 
nfle  fire  while  the  infantry  squad  executed  a  simulated  tactical 
assault  A  fourth  and  much  larger  position  was  tested 
with  simulated  covering  fire  from  a  M2HB  50-caliber  machine 
gun  None  of  the  5  S6-mm  bullets  fired  by  the  squad 
from  ranges  of  200  m  to  as  close  as  10  m  managed  to 
penetrate  the  1.8-m*thick  snow  embankments.  The  12  7- 
mm*diameter  bullets  fired  from  the  M2HB  at  a  range  of 
250  m  were  all  stopped  by  3.0  m  of  packed  snow  The 
camouflage  considerations  and  the  shallow  snow  conditions 
increased  the  construction  time  for  the  three  small  emplace¬ 
ments  by  almost  a  factor  of  four,  and  for  the  larger  emplacement 
by  almost  a  factor  of  three.  But  the  squad  still  handled 
a  volume  of  packed  snow  that  was  equal  to  3  7  limes  the 
volume  of  unfrozen  soil  that  could  be  handled  with  the 
same  amount  of  effort,  according  to  field  manual  estimates 
Under  frozen  soil  conditions  the  advantages  of  using  snow 
would  be  significantly  greater. 

SR  79*34 

UTILIZATION  OF  SEWAGE  SLUDGE  FOR  TER¬ 
RAIN  STABILIZATION  IN  COLD  REGIONS. 
PT.  3. 

RindBC,  S.D.,  ct  al,  Ocl  1979,  33p .  ADA-077  585. 
Gaskin,  D.A..  Palazzo,  A.J. 

34*2365 

WASTE  DISPOSAL,  SEWAGE  DISPOSAL.  SOIL 
STABILIZATION 

The  authors  have  conducted  a  two-year  revegetation  study 
to  assess  the  ability  of  sewage  sludge  applications  with  or 
without  supplemental  fertilizer  to  promote  plant  growth  and 
stabilize  sloping  soils  The  study  site  was  a  west-facing, 
16  deg  slope  at  CRREL  in  Hanover.  New  Hampshire  Eight 
revegetation  treatments  and  one  control  were  replicated  three 
times  Treatments  involved  applications  of  dewatered,  ana¬ 
erobically  digested  sewage  sludge  at  two  rates  (20  or  40 
tons/acre)  The  sludge  was  applied  atone  or  in  combination 
with  commercial  fertilizers  which  supplied  nitrogen,  phos¬ 
phorus  and  potassium,  or  all  three  nutrients.  The  seed 
mixture  in  the  treatments  contained  four  grasses  and  one 
legume.  The  effects  of  the  various  treatments  were  deter¬ 
mined  through  soil  loss  yields,  visual  grass  ratings  and  plant 
yields. 

SR  79-35 

PROTOTYPE  OVERLAND  FLOW  TEST  DATA: 
JUNE  1977.MAY  1978. 

Jenkins,  T.F.,  cl  al.  Nov.  1979, 9 Ip.,  ADA-078  743. 9 
refs. 

34*1599 

WASTE  TREATMENT.  WATER  TREATMENT. 
IRRIGATION.  SOIL  CHEMISTRY,  ION  EX¬ 
CHANGE,  METEOROLOGICAL  DATA. 

A  prototype  overland  flow  land  treatment  system  was  operated 
at  Hanover,  New  Hampshire,  over  a  one-year  cycle  from 
June  1977  to  May  1978  The  individual  data  points  collected 
over  this  period  for  water  quantity  and  quality  are  presented, 
as  well  as  plant  yields  and  nutrient  uptake.  The  sod 
chemical  and  physical  parameters  measured  are  also  presented 
along  with  a  table  of  initial  site  characteristics  The  meteoro¬ 
logical  measurements  obtained  m  support  of  this  effort  are 
included  to  complete  the  data  base 

SR  79*36 

PROCEEDINGS  OF  A  MEETING  ON  MODEL¬ 
ING  OF  SNOW  COVER  RUNOFF.  26*28  SEP* 
TEMBER  1978,  HANOVER,  NEW  HAMPSHIRE. 
Coibcck.  S.C,  cd,  Jan  1979. 432p .  ADA.167  767.  For 
individual  papers  sec  34-1002  through  34-1040.  Nu¬ 
merous  refs. 

Ray,  M.,  cd. 

34- 1001 

MEETINGS,  SNOW  COVER.  RUNOFF.  MOD¬ 
ELS. 

SR  80-01 

DISINFECTION  OF  WASTEWATER  BY  MI¬ 
CROWAVES. 

Iskandar,I.K..'ctaI.Jan  1980. 15p.  ADA-082  174.36 
refs. 

Parker,  L.V.,  Madorc.  K..  Gray.  C .  Kumai.  M. 

35- 2592 

WASTE  TREATMENT.  WATER  TREATMENT. 
MICROWAVES.  BACTERIA 

Results  from  a  laboratory  study  show  that  mu.rowavc  energy 
can  be  used  for  disinfection  of  wavicwater  The  umc 
required  for  destruction  of  bacteria  by  microwave^  wac  reduced 
over  (hat  of  conventional  heating  Destruction  of  wastewater 


bacteria  and  a  cell-suspension  of  of  E  Coli  B  was  logarithmic 
afler  an  initial  lag  phase,  which  was  dependent  upon  the 
volume  used  Thermophilic  B  stearothcrmophilus  cells 
were  used  to  try  to  determine  tf  the  mechanism  of  destruction 
was  thermal 

SR  80*02 

ICEBREAKING  CONCEPTS. 

Mcllor,  M.,  Jan.  1980,  18p.,  ADA-082  175,  4  refs. 
35*2593 

ICE  BREAKING,  ICEBREAKERS,  ICE  COVER 
THICKNESS.  PENETRATION.  ICE  CUTTING. 
ICE  BLASTING.  MARINE  TRANSPORTATION, 
OFFSHORE  STRUCTURES. 

Icebreaking  concepts  that  have  potential  application  m  the 
protection  of  offshore  stuctures  and  drillships  are  reviewed 
The  concepts  dealt  with  include  conventional  icebreaking 
by  ships,  icebreaking  by  air  cushion  vehicles,  breaking  against 
fixed  structures,  mechanical  cutting  with  drag  bit  tools,  blasting 
by  high  explosives,  blasting  with  compressed  gases  or  propel¬ 
lants.  ice  melting,  thermal  cutting,  cutting  wiih  lasers,  cutting 
with  high  pressure  water  jets,  and  unproven  novel  concepts 
Special  emphasis  is  given  to  the  specific  energy  requirements 
for  the  various  methods. 

SR  80-03 

DANISH  DEEP  DRILL;  PROGRESS  REPORT: 
FEBRUARY-MARCH  1979. 

Rand,  J.H.,  Jan.  1980,  37p.,  ADA-082  206. 

35-2594 

DRILLING,  ICE  CORING  DRILLS,  ICE  CORES, 
GLACIOLOGY,  DESIGN,  PERFORMANCE, 
MAINTENANCE. 

The  “Danish  Deep  Drill'*  was  developed  at  the  University 
of  Copenhagen  The  drill,  which  will  be  used  to  obtain 
ice  cores  from  the  Greenland  Ice  Sheet,  was  tested  at  the 
U  S  Army  Cold  Regions  Research  and  Engineering  Laborato¬ 
ry.  The  drill  is  battery-operated  and  has  a  down-hole 
microprocessor-based  control  section  and  a  delicately  balanced 
chip  removal  system  It  is  a  lightweight,  etcctro-mcchanicai 

dnll  designed  to  obtain  a  10.2-cm-diameter  core  m  2-m 
lengths  There  are  potential  problems  in  chip  recovery 
and  storage,  malfunctions  of  the  computer  or  batteries,  leaks 
in  the  pressure  chamber,  spin-out  or  rotation  of  the  dnll, 
and  (he  very  close  tolerances  required  by  the  dnll  design 
Tests  are  recommended  that  will  help  eliminate  some  of 
these  potential  problems  and  determine  the  drill's  overall 
strengths  and  weaknesses  The  dnll  is  a  very  complex 
and  delicate  instrument  that  will  require  constant  maintenance, 
modification  and  monitoring  when  in  use 
SR  80-04 

EVALUATION  OF  ICE  DEFLECTORS  ON  THE 
USCG  ICEBREAKER  POIAR  STAR, 

Vance,  G.P„  Jan.  1980,  37p,  ADA-082  205. 

35-2595 

ICEBREAKERS.  PROPELLERS,  ICE  COVER 
THICKNESS,  ICE  NAVIGATION. 

Model  tests  were  earned  out  *n  the  CRREL  Ice  Engineering 
Facility  test  basin  on  a  !-to-19  I  model  of  the  USCG  Po!*r 
Sitr  (wAGB-IO)  to  determine  the  cfTcctiveness  of  several 
different  devices  that  would  eliminate  or  mitigate  the  ingestion 
of  ice  into  the  propeller  slip  stream  Propeller  RPM  records 
and  highspeed  movies  were  obtained  for  each  device  in 
two  thicknesses  of  ice  and  at  two  speeds  Four  devices 
were  evaluated  large  bilge  keels,  small  bilge  keels,  bossing 
fins  and  propeller  cages  (called  bird  «.agc$)  The  most 
effective  concept  appeared  to  be  the  bilge  keels  Open 
water  power  tests  and  structural  analysis  must  now  be  earned 
out  to  determine  (he  overall  feasibility  of  these  concepts 

SR  80-05 

COASTAL  ENVIRONMENT,  BATHYMETRY. 
AND  PHYSICAL  OCEANOGRAPHY  ALONG 
THE  BEAUFORT,  CHUKCHI  AND  BERING 
SEAS. 

Gallo,  L. W  ,  Jan  1980, 357p .  ADA-084  28 1 .  56  refs. 

34- 3328 

COASTAL  TOPOGRAPHIC  FEATURES.  BATH¬ 
YMETRY,  MARINE  GEOLOGY.  SHORELINE 
MODIFICATION.  OCEANOGRAPHY.  ENVI- 
RONMENTS. 

The  report  compiles  references,  figures,  and  tables  (ha:  arc 
concerned  with  the  coastal  environment,  bathymetry,  and 
physical  oceanography  along  the  Beaufort.  Chukchi,  and  Bering 
Seas  The  text,  intentionally  minimized.  dcKnbc.i  the  salient 
points  with  a  minimum  of  detail  liic  extensive  references 
and  figures  give  direction  to  a  reader  seeking  additional 
information 

SR  80-06 

POST  OCCUPANCY  EVALUATION  OF  A 
PLANNED  COMMUNITY  IN  ARCTIC  CANADA. 
Bcchicl.  R.B .  Cl  al,  Feb.  1980.  27p,.  ADA-082  162. 4 
refs. 

Ledbetter,  C  B. 

35- 2596 

URBAN  PLANNING.  HOUSES.  SITE  SURVEYS. 
BUILDINGS.  ECOLOGY 

This  report  describes  a  post-iKcupancy  evaluation  of  a  small 
mining  community  m  the  high  Arctic  Providing  st.perior 
housing,  having  wives  ivork  and  integrating  singics.  iniiits 
(the  indigenous  pci'picl  and  families  suvvcssfuUy  cstablivhcd 
a  viable  vommunily.  fewer  problems  were  encountered 
than  IS  usual  m  other  isolated  told  regions  communities 


The  central  focal  point  of  the  town,  a  large  dome,  was 
diluted  by  later  construction  of  buildings  housing  separate 
recreational  and  social  facilities.  Since  the  buildings  are 
too  costly  to  remove,  the  only  method  of  restoring  the 
focal  point  is  to  build  connecting  links  at  upper  levels  of 
the  recreational  buildings. 


SR  80-07 

SOME  ASPECTS  OF  SOVIET  TRENCHING  MA* 
CHINES. 

Mcllor,  M.,  Feb.  1980,  13p.,  ADA-082  176,  1  ref. 
35*2597 

TRENCHING,  FROZEN  GROUND,  EARTH¬ 
WORK,  EQUIPMENT,  DESIGN. 

Technical  charactenstics  of  Soviet  trenching  machines  are 
a.ssessed  and  compared  with  those  of  similar  machines  built 
in  the  United  States  and  Europe.  The  report  deals  with 
transverse  rotation  machines  and  belt  machines,  considering 
rotor  speeds  and  belt  speeds,  tool  speeds,  power/weight  ratios, 
power  density,  traverse  speeds,  and  elective  mean  cutting 
pressures  The  probable  capabilities  of  Soviet  machines 
for  cutting  frozen  ground  are  assessed.  It  is  concluded 
that,  while  general  design  characteristics  are  satisfactory, 
construction  and  product  development  are  weak,  and  perform¬ 
ance  m  frozen  ground  is  not  expected  to  ^  impressive 


SR  80-08 

DOCUMENTATION  FOR  A  TWO-LEVEL  DY¬ 
NAMIC  THERMODYNAMIC  SEA  ICE  MODEL. 
Hiblcr,  W.D.,  III,  Feb.  1980,  35p.,  ADA-084  273,  9 
refs. 

34*3329 

SEA  ICE,  ICE  THERMAL  PROPERTIES.  THER¬ 
MODYNAMIC  PROPERTIES,  HEAT  TRANS¬ 
FER,  ICE  MECHANICS.  ICE  COVER  THICK¬ 
NESS.  MATHEMATICAL  MODELS,  COMPUTER 
PROGRAMS,  RHEOLOGY. 

A  discussion  of  the  numencs  and  computer  code  for  a 
two-level  dynamic  thermodynamic  sea  ice  model  is  presented. 
For  interested  users  a  listing  of  the  computer  code  and 
results  from  a  21-day  test  run  are  included  as  appendices. 
To  a  large  degree  this  report  is  meant  to  serve  as  an  extended 
appendix  to  an  article  by  the  author  in  the  Journal  of 
Physical  Oceanography  (see  34-741)  descnbing  his  model 
and  a  vanety  of  simulation  results.  The  mMel  consists 
of  a  two-level  ice  thickness  distribution  coupled  to  the  ice 
dynamics  by  a  plastic  rheology  In  addition  to  the  ice 
interaction,  the  momentum  balance  includes  nonlinear  wind 
and  water  drag  terms,  Conolis  force,  and  inertial  and  momen¬ 
tum  advcction  terms.  The  numerical  scheme  is  formulated 
m  an  energy-conserving  manner  m  a  fixed  Eulerian  gnd 
which  allows  simulation  over  unlimited  time  intervals.  The 
momentum  balance  (including  inertial  terms)  is  numencally 
treated  in  a  semi-implicit  manner  so  that  time  steps  of 
up  to  one  day  m  length  may  be  used  if  desired.  The 
boundaries,  grid  size  and  time  step  magnitude  are  easily 
modified  so  that  the  model  should  have  application  to  a 
vanety  of  climate  and  forecasting  problems 


SR  80-09 

ICE  THICKNESS-TENSILE  STRESS  RELA¬ 
TIONSHIP  FOR  LOAD-BEARING  ICE. 

Johnson,  P  R  ,  Feb.  1980,  1  Ip.,  ADA-084  274,  3  refs. 
34-3330 

ICE  COVER  STRENGTH,  ICE  LOADS,  ICE 
CROSSINGS,  ICE  ROADS.  TENSILE  PROPER¬ 
TIES.  STRESSES,  ICE  COVER  THICKNESS 

The  “bearing  capacity"  of  a  floating  ice  sheet  is  of  considerable 
interest  The  pattern  of  ice  thickness  vs  tensile  stress 
for  a  fixed  load  and  fixed  ice  properties  was  examined 
and  showed  some  constant  relationships  it  proved  possible 
to  completely  describe  the  ice  ihickness-tensile  stress  pattern 
m  terms  of  a  single  number  When  the  load  was  changed 
by  increasing  the  payload  but  not  altering  the  geometry 
of  the  load  pattern,  other  relationships  were  found  that 
described  the  tensile  stress  in  the  ice  sheet  for  any  combination 
of  payload  and  ice  thickness  This  provides  a  simple 
method  of  finding  (ensile  stress  in  the  ice  (hat  can  ^ 
used  in  the  field  Further  studies  are  planned 


SR  80-10 

OPERATION  OFTHE  CRREL  PROTOTYPE  AIR 
TRANSPORTABLE  SHELTER. 

Flanders.  S.N..  Feb.  1980,  73p..  ADA-084  275. 
34*3331 

PORTABLE  SHELTERS.  COLD  WEATHER  PER- 
FOR.MANCE.  TRANSPORTA  I  lON  AIR¬ 
PLANES.  LOGISTICS 

This  report  describes  the  operation  of  the  CRREL  prototype 
air-transportablc  shelter  which  was  designed  specifically  for 
use  in  cold  regions  The  operating  instructions  cover  moving 
the  shelter  oii  own  wheels  nr  skis,  loading  ti  onto  a 
truck  or  mill,.  >’v  transport  airciaft.  slinging  it  from  a  helicopter 
Of  preparing  it  -  shipment  as  an  ISO  container  The 
report  <ictaiis  how  (o  sue  the  shelter  and  expand  U  to 
absMit  double  Its  iransport  size  The  report  also  covers 
opcr.'Uton  of  the  utility  systems,  including  (he  on  board  altcrna- 
(t)r  SCI.  ihc  primary  and  auxiliary  heating  systems,  (he  water 
system  and  various  safety  systems 
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SR  80*11 

SNOW  FORTinCATIONS  AS  PROTECTION 
AGAINST  SHAPED  CHARGE  ANTITANK  PRO* 
JECmi«ES* 

Farrell,  D.R.,  Mar.  1980,  19p,  ADA-084  276. 
34*3332 

SNOW  STRENGTH.  FORTIFICATIONS.  COLD 
WEATHER  CONSTRUCTION.  COLD  WEATHER 
OPERATION,  SNOW  (CONSTRUCTION 
MATERIAL),  EXPLOSION  EFFECTS.  IMPACT 
TESTS,  DETONATION  WAVES,  EMBANK* 
MENTS. 

This  report  chronicles  an  investigation  of  the  effectiveness 
of  snow  fortifications.  The  test  was  planned  to  observe 
and  measure  how  packed  snow  absorbs  the  energy  of  high 
explosive  antitank  (HEAT)  ammunition  In  the  test  plan 
both  the  possibility  of  non-detonation  due  to  insufficient 
resistance  in  snow  and  the  rate  of  deterioration  of  a  snow 
embankment  with  repeated  impacts  were  considered  The 
90’mm  M67  recoitless  nfle  was  used  because  it  has  a  relatively 
low  velocity,  and  its  charge  was  more  likely  to  not  detonate 
than  that  of  a  high  velocity  weapon  The  findings  indicate 
that  snow  can  be  used  to  good  advantage  for  building  expedient 
fortifications,  particularly  in  situations  where  targe  volumes 
of  snow  have  to  be  cleared  from  roads  and  airfields 


SR  80*12 

DRILLING  AND  CORING  OF  FROZEN 
GROUND  IN  NORTHERN  ALASKA,  SPRING 
1979. 

Lawson,  D.E.,  et  al,  Mar.  1980,  i4p..  ADA-084  277, 
6  refs. 

Brockett,  B.E. 

34-3333 

DRILLING,  PERMAFROST  STRUCTURE,  STRA* 
TIGRAPHY,  GROUND  ICE.  PERMAFROST 
SAMPLERS.  CORE  SAMPLERS,  EQUIPMENT 
Frozen  samples  of  perennially  frozen  ground  were  obtained 
from  33  holes  drilled  at  six  locations  in  the  National  Petroleum 
Reserve,  Aluka,  in  the  spring  of  1979  Total  depth  of 
drilHng  was  510  m  (1670  ft),  of  which  178  m  (584  ft) 
was  cored.  The  objectives  of  the  program  were  to  define 
the  location  and  extent  of  segregated  and  massive  ice  at 
each  location  and  to  determine  the  ortginv  and  ages  of 
the  ground  tee  through  studies  of  the  hole  stratigraphy  and 
future  laboratory  analyses  of  core  samples 


SR  80*13 

EXTENDING  THE  USEFUL  LIFE  OF  DYE-2  TO 
1986.  PART  2:  1979  FINDINGS  AND  FINAL 
RECOMMENDATIONS. 

Tobitsson,  W ,  ct  al,  Apr.  1980.  37p..  ADA-084  278. 
8  refs. 

Tilton,  P. 

34*3334 

RADAR,  STATIONS.  SNOW  ACCUMULATION. 
ICE  FORMATION,  SNOW  STRENGTH,  LOADS 
(FORCES).  STEEL  STRUCTURES,  STRESSES. 
COST  ANALYSIS. 

A  major  construction  elTorl  is  needed  at  Dew  Line  Icc 
Cap  Station  DYE-2  to  extend  its  useful  life  to  1986  That 
work  should  be  done  as  soon  as  possible  because  the  truss 
enclosure  is  deteriorating  rapidly  Although  a  210*ft  side¬ 
ways  move  as  was  sccomplished  at  DYB-3  in  1977  is  technical¬ 
ly  feuible,  the  alternative  of  backfilting  the  truss  enclosure 
with  ice  is  expected  to  cost  about  S2  7  million  less  Unless 
there  is  a  strong  possibility  that  DYH-2  will  be  needed 
for  many  years  beyond  1986.  the  icc  backfill  alternative 
is  recommended. 


SR  80*14 

CRREL  ROOF  MOISTURE  SURVEY,  PEASE 
AFB  BUILDINGS  35,  63,  93,  U2,  113,  120  AND 
220. 

Kofhonen.  C.  ci  al,  Mar.  1980.  3lp..  ADA-084  279. 
3  refs. 

Tobiasson,  W. 

34*3335 

ROOFS.  MOISTURE  TRANSFER.  DETECTION. 
INFRARED  SPECTROSCOPY.  THERMAL  INSU- 
LATION.  MEASURING  INSTRU.MENTS 

We  surveyed  the  roofs  of  seven  buildings  at  Pease  AI’H 
with  a  hand-held  infrared  scanner  to  detect  mci  insulation 
We  used  white  spray  paint  to  outline  ihc  wet  areas  and 
took  core  samples  of  the  built-up  membrane  and  insulation 
to  verify  our  findings  Mashing  defects  around  penetrations 
and  bordering  walls  appear  to  be  the  ma|or  cause  of  the 
wet  insulation  found  on  these  r(K>fs  .Since  most  problem 
areas  are  localized,  we  directed  «"  epair  rccoinmcndaitons 
toward  salvaging  as  much  of  each  rtxtf  i\  csononiK.sii) 
possible. 


SR  80*15 

REGIONAL  DISTRIBUTION  AND  CHARAC¬ 
TERISTICS  OF  BOTTOM  SEDIMENTS  IN  ARC¬ 
TIC  COASTAL  WATERS  OF  ALASKA. 

Scllmann,  P.V.,  Apr.  1980,  50p.,  ADA-084  922,  Refs. 
p.31-50. 

35-2598 

SUBSEA  PERMAFROST.  PERMAFROST  DISTRI¬ 
BUTION,  BOTTOM  SEDIMENT,  MARINE 
GEOLOGY,  SEDIMENT  TRANSPORT.  PERMA¬ 
FROST  DEPTH,  ICE  SCORING,  OFFSHORE 
STRUCTURES.  ARTIFICIAL  ISLANDS,  CON¬ 
STRUCTION  MATERIALS,  OFFSHORE  DRILL¬ 
ING. 

This  report  includes  a  discussion  of  some  of  the  properties 
and  charactenstics  of  offshore  marine  sediments  found  in 
the  U  S  Beaufort  Sea  that  could  influence  aspects  of  offshore 
development  A  collection  of  references  is  also  included 
in  an  appendix  Perennially  and  seasonally  frozen  sediments 
are  extremely  common,  with  vanable  distribution  and  proper¬ 
ties  i^e  depth  to  the  top  of  icebonded  permafrost  can 
he  as  tittle  as  7  m  below  the  seabed  many  kilometers  from 
the  sea  coast.  The  subsea  permafrost  can  contain  visible 
ground  ice  simitar  to  that  observed  on  land,  and  can  be 
anticipated  to  esuse  problems  at  least  as  great  as  those 
experienced  on  land 


SR  80-16 

NITROGEN  TRANSFORMATIONS  IN  A  SIMU¬ 
LATED  OVERLAND  FLOW  WASTEWATER 
TREATMENT  SYSTEM. 

Chen,  R.L,  et  al.  Apr  1980,  33p.,  ADA-084  280,  36 
refs. 

Patrick.  W.H .  Jf. 

34-3365 

WASTE  TREATMENT,  WATER  TREATMENT, 
NUTRIENT  CYCLE,  SOIL  CHEMISTRY. 

Treating  wastewater  in  properly  designed  and  operated  over¬ 
land  flow  systems  results  in  significant  amounts  of  N  being 
removed  through  nitnflcation-denitnflcation  reactions  Ap¬ 
plication  of  wastewater  containing  NH4-K  in  a  simulated 
overland  flow  model  led  to  the  diuppearance  of  ammonium 
and  the  formation  of  nitrate  in  oxidized  surface  soil  The 
N  balance  m  the  simulated  overland  flow  system  was  estimated 
by  using  labeled  1$  N.  The  amount  of  N  removed  m 
the  system  depends  upon  demtnrication  rates  The  results 
of  this  study  mdieated  that  N  adsorption  on  the  soil  complex 
and  uptake  of  applied  ammonium  by  vegetation  accounted 
for  the  N  removed  in  the  overland  flow  systems  The 
adsorbed  ammonium  on  the  aerated  surface  soil  mass  was 
nitrified  and  converted  to  oxidized  forms  of  N.  The 
nitrate  thus  formed  diffused  downward  to  the  reduced  zone 
during  subsequent  wastewater  applications  Some  of  this 
nitrate  then  denitrified  and  converted  to  gaseous  form  of 
N  or  was  assimilated  and  reduced  by  plant  life  Results 
of  the  overland  flow  studies  indicated  that  approximately 
55-68%  of  wastewater  NH4-N  added  to  the  simulated  overland 
flow  system  was  unaccounted  for  m  controlled  laboratory 
environments  This  NH4-N  was  presumably  returned  to 
the  atmosphere 

SR  80-17 

INFLUENCE  OF  NOSE  SHAPE  AND  L/D 
RATIO  ON  PROJECTILE  PENETRATION  IN 
FROZEN  SOIL. 

Richmond.  P.W..  Apr  1980.  21p.,  ADA-085  398.  10 
refs. 

34-3450 

FROZEN  GROUND.  PROJECTILE  PENETRA¬ 
TION.  SOLUTIONS.  EXPERIMENTATION 

This  report  presents  the  results  of  a  laboratory  test  program 
designed  to  determine  Ihc  applicability  of  two  analytical 
solutions  to  projectile  penetrations  in  flozen  soils  The 
tcsi  program  consisted  of  firing  small  caliber  cylindrical  projec¬ 
tiles  into  frozen  soil  targets  Four  types  of  7  9-mm-diam 
projectiles  were  tested  two  with  a  hemispherical  nose 
the  oihcr  two  flat-nosed,  with  both  long  (lenglh/diameler*’  + 
4)  and  short  (L/Ds  3)  versions  of  each  nose  shape  Penetra¬ 
tion  depth  versus  impact  velocity  data  arc  presenied  Com¬ 
parisons  of  the  data  indicate  that  a  flat-nosed  projectile 
IS  a  less  efficient  pcnctralor  than  one  of  equal  weight  with 
a  hcmisphencat  nose  A  smalt  increase  in  resistance  to 
penetration  is  observed  for  an  increased  1.  D  ratio 


SR  80-18 

DEICING  A  SATELLITE  COMMUNICATION 
ANTENNA. 

Manamoto.  B  .  cl  al.  Apr  1980,  I4p  ,  ADA-085  397 
Gagnon.  J.J  .  Pratt.  B. 

34-3451 

ICE  PREVENTION.  ANTENNAS.  SPACECRAFT. 
PROTECTIVE  COATINGS.  HEATING.  THER¬ 
MAL  EFFECTS.  POLYMERS 

Ivc  buildup  on  commtinuation  antenna  dishes  begins  to  cause 
signal  reception  problems  when  the  thickness  exceeds  0  64 
cm  (0  35  in)  CRREI/' copolymer  co.ating  which  reduces 
ihc  adhesive  force  between  icc  and  (he  coated  surface,  was 
tested  on  antenna  dish  panels  lo  facihtate  ivc  removal  A 
combination  of  the  copidymer  coatmg  ^nd  heat  proved  to 
be  an  cfTcclive  meth<id  of  removing  tcc  from  the  panel 


SR  80-19 

WINTER  ENVIRONMENTAL  DATA  SURVEY 
OF  THE  DRAINAGE  BASIN  OF  THE  UPPER 
SUSrtNA  RIVER,  ALASKA. 

Bilcllo,  M.A.,  Apr  1980,  30p ,  ADA-086  931,  6  refs. 

34- 2725 

CLIMATE,  ICE  COVER,  SNOW  COVER, 
METEOROLOGICAL  DATA.  WINTER.  UNITED 
STATES— ALASKA— SUSITNA  RIVER. 

Basic  data  on  the  winter  climate  and  measurements  on  all 
available  snow  and  ice  cover  conditions  were  compiled  for 
an  area  in  and  around  the  upper  Susitna  River  basin  of 
Alaska  The  10  years  of  tabulated  data  (from  Sep  1964 
to  May  1974)  for  16  locations  include  average  monthly 
values  of  air  temperature,  precipitation  amounts  (including 
total  snowfall)  and  maximum  depth  of  snow  on  the  ground. 
Ice  thickness  measurements  and  other  related  winter  surface 
conditions  on  rivers  in  the  basin  are  included  in  the  report 
Detailed  observations  on  physical  properties  of  the  snow 
cover  and  the  rate  at  which  soil  thaws  in  the  spring  are 
also  provided  for  selected  stations  near  the  area  under  study 

SR  80-20 

SEDIMENT  DISPLACEMENT  IN  THE  OT- 
TAUQUECHEE  RIVER— 1975-1978. 

Martinson,  C.R.,  May  1980,  14p.,  ADA-089  787,  3 
refs. 

35- 974 

SEDIMENT  TRANSPORT,  BOTTOM  SEDI¬ 
MENT,  ICE  SCORING.  ICE  EROSION,  BANKS 
(WATERWAYS),  RIVER  ICE,  HYDROLOGY. 

A  three-year  study  of  sediment  displacement  was  conducted 
on  a  short  section  of  the  Ottauquechee  River  in  Vermont 
that  has  erosional  problems  caused  by  ice.  The  results 
of  cross-sectional  surveys  showed  large  quantities  of  the 
bank  eroded  and  deposition  in  the  bed  within  the  study 
area  The  erosion  appears  to  have  been  caused  by  1) 
the  ice  scouring  the  banks  and  2)  ice  plugging  the  channel 
and  diverting  the  flow  toward  the  banks. 
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CONSTRUCTION  OF  AN  EMBANKMENT 
WITH  FROZEN  SOIL. 

Bou,  J.J.,  cl  al.  May  1980,  I05p.,  ADA-086  877,  44 
refs 

Haas,  W.M. 

34-3873 

EMBANKMENTS.  FROZEN  GROUND 
STRENGTH,  COLD  WEATHER  CONSTRUC¬ 
TION,  SOIL  COMPACTION,  SETTLEMENT 
(STRUCTURAL),  FROST  PENETRATION. 
EARTHWORK.  ENGINEERING,  EXCAVATION, 
STABILITY,  SOIL  PHYSICS,  SOIL  TEMPERA¬ 
TURE,  TESTS. 

This  paper  presents  the  construction  procedure,  data  and 
analysis  from  an  experimental  field  program  to  determine 
the  rippabiiity  and  compaction  characteristics  of  frozen  soil 
Also  investigated  was  the  stability  upon  thawing  of  the 
frozen  soil  compacted  in  the  field  From  the  results  of 
the  experimental  program,  several  important  conclusions  con¬ 
cerning  winter  earthwork  were  obtained  1)  Ripping  frozen 
soil  can  be  accomplished  with  heavy  equipment  which  will 
produce  a  large  range  of  chunk  sizes  2)  The  effectiveness 
of  field  compaction  of  frozen  material  is  highly  dependent 
on  the  moisture  content  of  the  soils  3)  The  magnitude 
of  settlement  in  embankments  constructed  of  frozen  material 
IS  closely  related  to  the  compacted  dry  density  of  the  placed 
soil. 
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ESTIMATING  COSTS  OF  ICE  DAMAGETO  PRI¬ 
VATE  SHORELINE  STRUCTURES  ON  GREAT 
LAKES  CONNECTING  CHANNELS. 

Carey.  K  L.  May  1980.  33p..  ADA-089  781. 

35*2599 

STRUCTURES.  DAMAGE,  ICE  LOADS.  IMPACT 
STRENGTH.  ICE  PRESSURE.  ICE  NAVIGA¬ 
TION.  COST  ANALYSIS. 

The  possible  extension  of  the  navigation  season  through 
the  entire  winter  or  a  portion  thereof  has  been  under  considera¬ 
tion  for  the  Great  I.akcs  and  the  St  Lawrence  Seaway 
for  a  number  of  years  To  balance  the  bcnefil-s  and  costs 
of  such  an  extension  it  is  necessary  to  determine  the  damage 
costs  to  shore  structures  that  might  result  from  ice  loosened 
by  ship  passage  This  paper  is  concerned  with  the  intercon¬ 
necting  channels  of  the  I^kes  where  there  is  estimated  to 
be  S18.000.(X)0  (1976  dollars)  worth  of  small,  private,  vulnera¬ 
ble  shore  structures 
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"rADIO-ECHO  SOUNDING  IN  THE  ALLAN 
HILLS.  ANTARCTICA.  IN  SUPPORT  OF  THE 
METEORITE  FIELD  PROGRAM. 

Kovacs.  A..  May  1980.  9p.  ADA-086  858,  3  refs 
34-3874 

RADIO  ECHO  .SOUNDING.S.  GLACIER  THICK¬ 
NESS.  GLACIER  SURVFY.S.  ICE  COVER  THICK¬ 
NESS.  FOLIATION.  ANTARCTICA  ALLAN 
HILLS 

Radio  echo  sounding  measurements  made  on  Ross  Island 
and  m  the  Allan  Hills,  Antart.lKa.  indicate  that  radio  echo 
Miunding  may  offer  the  unique  possibility  of  detecting  a 
buried  meteorite  in  glacial  lec  fhe  results  als<»  revealed 
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internal  layering  within  *he  snow  on  Ross  Island  and  in 
the  snow  filting  an  ice  depression  west  of  Allan  Nunatak 
Radio-echo  sounding  also  gave  the  depth  to  bedrock  near 
the  west  side  of  Allan  Nunatak.  The  greatest  ice  depth 
measured  was  310  m 
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1979  GREENLAND  ICE  SHEET  PROGRAM, 
PHASE  1;  CASING  OPERATION. 

Rand,  J.H.,  June  1980,  18p.,  ADA-089  699,  5  refs. 

34- 3485 

ICE  DRILLS,  THERMAL  DRILLS,  GLACIOLO¬ 
GY,  LININGS,  GREENLAND. 

A  modified  CRREL  thermal  drill  was  usel  at  DYE-3  in 
Greenland  to  drill  a  8  7S-in -diameter  hole  2S1  ft  deep  for 
the  installation  of  a  steel  casing  This  activity  was  accom¬ 
plished  by  a  drill  team  from  CRREL  m  preparation  for 
the  Danish  deep  drill  tests  Included  in  this  report  is 
a  description  of  both  the  drilling  and  casing  operation  as 
well  as  a  dcscnption  of  the  equipment  used. 
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ROOFS  IN  COLD  REGIONS:  MARSON’S 
STORE,  CLAREMONT,  NEW  HAMPSHIRE. 
Tobiasson,  W ,  ct  al,  June  1980,  13p.,  ADA-089  788. 
Korhonen,  C. 

35- 975 

ROOFS.  BITUMENS,  COLD  WEATHER  PER¬ 
FORMANCE. 

A  reinforced,  singlc-ply  PVC  membrane  was  examined  five 
years  after  being  applied  over  a  leaky,  built-up.  bituminous 
membrane.  *1716  bare  PVC  membrane  was  dirty,  poorly 
drained  and  littered  with  broken  glass,  nails  and  such,  yet 
no  flaws  were  evident  on  leaks  reported.  Even  at  0 
F  the  PVC  was  quite  flexible  Diagonal  wrinkles  at  a 
parapet  wall  were  attributed  to  workmanship,  other  observa¬ 
tions  suggested  that  membrane  shrinkage  had  not  occurred 
The  membrane  has  functioned  welt  for  live  years  and  years 
and  appears  to  be  in  good  condition 
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WORKING  GROUP  ON  ICE  FORCES  ON 
STRUCTURES 

Carstens,  T.,  cd,  June  1980,  146p.,  ADA-089  674, 
Refs  passim  For  individual  articles  see  35*508 
through  35-511 
35-507 

ICE  PRESSURE.  ICE  LOADS.  HYDRAULIC 
STRUCTURES,  DAMS,  LOADS  (FORCES),  ICE 
SOLID  INTERFACE.  TEMPERATURE  VARIA¬ 
TIONS,  FLOATING  ICE.  ICE  WEDGES.  ICE 
SHEETS. 
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DYNAMICS  OF  NH4  AND  N03  IN  CROPPED 
SOILS  IRRIGATED  WITH  WASTEWATER. 
Iskandar,  1  K  ,  ct  al,  June  1980,  20p ,  ADA-090  575, 
6  refs. 

Parker,  L.V.,  McDadc.  C.,  Atkinson,  J.,  Edwards,  A.P. 
35-872 

WASTE  DISPOSAf  WATER  TREATMENT,  IR¬ 
RIGATION,  SOIL  CHEMISTRY.  NUTRIENT  CY¬ 
CLE,  AGRICULTURE 

The  objectives  of  this  field  study  were  I)  to  obtain  information 
on  the  dynamic  behavior  of  wastewater  NH4  and  N03 
in  soils.  2)  to  determine  (he  relative  abundance  of  NH4 
and  N03  tn  soils  receiving  wastewater,  and  3)  to  evaluate 
the  seasonal  cITect  on  (he  fate  of  wastewater  NH4  applied 
to  soils  in  a  ^low  mflUration  system  The  study  was 
conducted  using  an  on-going  test  plot  which  contained  two 
soil  types  and  was  covered  with  forage  grass  Samples 
were  collected  m  June  and  October  tn  stud)  the  seasonal 
c^cct  on  the  dynamic  of  N.  The  concentrations  of  NH4 
and  N03  in  the  soil  reached  a  daily,  quasi-stcady  stale 
condition.  The  seasonal  effect  on  the  relative  amounts 
of  Nli4  and  N'03  was  similar  but  there  was  always  more 
NM4  than  N03  The  conccniralions  of  both  NH4  and 
N03  in  soil  profile  were  high  at  the  surface  and  decreased 
with  depth,  consistent  w  ith  the  higher  CEC.  the  slow  movement 
of  SM4  in  soils,  and  the  higher  organic  matter  content 
in  (he  surface  Both  NH4  and  N03  concentrations  were 
higher  in  the  finer  texture  Charlton  silt  loam  soil  than  in 
the  coarser  texture  ^  mdsor  sandy  toam  soil 

SR  80-28 

ICE  ADHESION  TESTS  ON  COATINGS  SUB¬ 
JECTED  TO  RAIN  EROSION. 

Minsk,  L.D.,  July  1980.  I4p.  ADA-089  698. 
34-3484 

ICE  ADHESION.  ICE  PREVENHON.  PROTEC¬ 
TIVE  COATING.S.  HELICOPTERS.  TESTS 

Screening  tests  to  select  icephobic  coatings  displaying  low 
ICC  release  forces,  both  before  and  after  exposure  to  ram 
erosion  in  a  whirling  arm  simulator,  were  performed  on 
approximately  60  commercial  materials  A  unique  linear 
ball-slide  shear  test  apparatus  was  designed  to  provide  pure 
shear  forces  Ni’  coating  survivctl  the  erosion  lest  to 
give  an  interfacial  vhcar  strength  as  low  as  15  psi  ilO.t 
kPa).  an  arbitrarily  csiahitshcd  goal  Several  coatings 
showed  shear  strengths  between  .Ui  and  45  psi  (2ft*  and 
.UO  kPa)  after  ram  erosion 
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POST  OCCUPANCY  EVALUATION  OF  A 
REMOTE  AUSTRALIAN  COMMUNITY:  SHAY 
GAP,  AUSTRALIA. 

Bcchtcl,  R.B.,  et  al,  July  1980,  57p.,  ADA-089  675,  8 
refs. 

Ledbetter,  C.B. 

35-2600 

URBAN  PLANNING,  HOUSES,  BUILDINGS, 
SITE  SURVEYS,  ECOLOGY. 

A  post  occupancy  evaluation  (POE)  was  made  of  Shay 
Gap.  an  iron  mining  community  in  Western  Australia  More 
than  SO  design  hypotheses  were  tested  with  results  favoring 
the  ongtnal  design  Selecting  a  townsite  surrounded  by 
hills  was  deemed  successful  by  residents  Keeping  automo¬ 
biles  out  of  the  living  areas  increased  the  safety  of  children 
and  made  residents  walk  and  socialize  more  A  centrally 
located  building  housing  the  shopping  factlKies.  beauty 
parlor,  bank,  post  offlee.  and  snack  bar  served  as  the  focal 
point  of  the  community.  Bland,  ofT-whitc  interiors  allowed 
residents  to  express  themselves  when  decorating  Shay 
Gap  was  a  successful  design  concept  for  communities  designed 
for  remote  areas  in  either  hot  or  cold  regions 
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DYNAMIC  TESTING  OF  FREE  FIELD  STRESS 
GAGES  IN  FROZEN  SOIL. 

Aitken,  G.W.,  ct  al,  July  1980, 26p.,  ADA-089  676,  6 
refs. 

Albert,  D.G.,  Richmond,  P.W. 

35-2601 

FROZEN  GROUND  MECHANICS,  STRESSES. 
IMPACT  TESTS,  SHOCK  WAVES,  SOIL  ME¬ 
CHANICS.  WAVE  PROPAGATION. 

*niis  report  describes  an  attempt  to  develop  a  procedure 
for  dynamic  calibration  of  frec-fleid  soil  stress  gages  embedded 
in  a  soil  sample  The  method  presented  utilizes  a  drop- 
type  impact  testing  machine  and  a  small,  instrumented  contain¬ 
er  of  soil.  The  velocity  history  of  a  shock  pulse  applied 
to  the  soil  sample  is  measured  and  the  applied  stress  computed, 
this  value  is  (hen  compared  with  data  obtained  from  stress 
gages  embedded  m  the  soil.  The  results  showed  that 
the  procedure  is  adequate  for  unfrozen  soil,  but  for  frozen 
soil  the  accuracy  in  the  measurement  of  compressional  wave 
velocity  needs  to  be  increased  to  obtain  useful  results 
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REVIEW  OF  TECHNIQUES  FOR  MEASURING 
SOIL  MOISTURE  IS  SiTU. 

McKim,  H.L.,  ct  al,  Aug.  1980,  I7p.,  ADA-089  974, 
Refs,  p.13-17. 

Walsh,  J.E..  Anon,  D  N. 

35-976 

SOIL  WATER.  ELECTROMAGNETIC  PROPER¬ 
TIES.  TENSILE  PROPERTIES,  CLIMATIC  FAC¬ 
TORS. 

Recently  there  has  been  an  increased  interest  in  the  in- 
situ  measurement  of  soil  moisture  content  in  the  areas  of 
hydrology,  meteorology,  agriculture  and  environmental  studies 
Current  methods  generally  have  limitations,  depending  upon 
the  use  of  (he  data,  that  greatly  influence  acquisition  and 
reliability  of  (he  .soil  moisture  determination  This  report 
discusses  gravimetric  nuclear,  cicctromagnetic.  tensiometric 
and  hygroscopic  techniques  and  the  advantages  and  disadvan¬ 
tages  of  using  the  techniques  Emphasis  is  placed  on 
the  tensiometric  «.nd  electromagnetic  techniques  These 
two  measurements  when  coupled  would  supply  information 
on  the  wetting  and  drying  soil  moisture  characterisiic  curves 
and  thereby  provide  a  means  of  tracing  moisture  movement 
under  field  conditions  in  cold  climates 
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CHARACTERISTICS  OF  ICE  IN  WHITEFISH 
BAY  AND  ST.  MARYS  RIVER  DURING  JANU- 
ARY.  FEBRUARY  AND  MARCH  1979. 

Vance.  G.P..  Aug  1980.  27p..  ADA-089  950.  12  refs. 
35-488 

ICE  BREAKING.  ICE  COVER  THICKNESS.  ICE 
COVER  STRENGTH.  FLEXURAL  STRENGTH. 
ICE  DENSITY.  METAL  ICE  FRICTION.  METAL 
SNOW  FRICTION.  SNOW  DENSITY.  SNOW 
DEPTH.  AIR  TEMPERATURE 

This  rcf^rt  presents  data  on  the  fuU-scaic  trials  of  the  I  S 
Coast  Guard  Icebreaker  Kaimai  Bay,  which  was  tested  m 
plate  ice  that  varied  tn  thickness  from  10  to  .U  in  (25  4 
to  83  82  cm)  and  had  a  snow  cover  r.f  I  to  6  in  (2  54 
to  15  24  cm)  In  January  the  .werage  temperature  was 
•5C.  and  (he  ice  flexural  strength  w.-iv  lijbj  tb>sqft  (64t) 
kPa)  In  .March  (he  average  temperature  was  •2C  and 
the  uc  flexural  strength  was  tt.643  ib  sq  ft  (560  kPa) 
Tlic  spcviflv.  wcifiht  (density)  «>f  the  ivc  w.iv  0  804  g  vu 
vm  The  spcbiftb  weight  of  the  snow  was  m  the  area 
of  0  32  g  cm  The  eoefflcicnt  of  friction  between  the 
tbC  sn«»w  and  steel  plate  (v.oaicd  and  unv(*atcdj  varied  from 
a  low  of  ft  02  m  the  dynamic  cave  of  kc  on  the  inerta 
i6n  coating  to  0  4?  for  the  static  cave  of  snow  on  a  ruvty 
steel  plate 
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NEW  HAMPSHIRE  FIELD  STUDIES  OF  MEM- 
BRANE  ENCAPSULATED  SOIL  LAYERS  WITH 
ADDITIVES. 

Eaton,  R  A.,  et  al,  Aug.  1980,  46p.,  20  refs. 

Berg,  R.L 
35-977 

SOIL  FREEZING,  FROST  PENETRATION,  SOIL 
STABILIZATION,  SOIL  WATER,  FROST  RESIST¬ 
ANCE,  PAVEMENTS,  ADMIXTURES.  LIMING, 
DESIGN. 

This  report  describes  the  construetion,  instrumentation,  and 
performance  of  membrane  encapsulated  soil  layer  (MESL) 
pavement  test  sections  at  the  h  S  Army  Cold  Regions  Research 
and  Engineering  Laboratory  in  Hanover,  New  Hampshire, 
from  1973  to  1978  Membrane  encapsulated  soil  layer 
construction  involves  using  a  waterproof  membrane  to  protect 
tow  grade  soils  from  absorbing  moisture,  especially  dunng 
(he  freezing  process  Most  of  these  lower  grade  soils 
are  frost-susceptible:  in  these  soils  water  can  be  drawn  to 
the  freezing  zone  to  forrr  ice  lenses,  which  in  turn  cause 
heaving  of  the  surface.  Lime,  flyash,  and  sodium  chloride 
were  added  to  a  silt  material  prior  to  encapsulation.  These 
additives  were  incorporated  to  add  strength  to  the  silt,  absorb 
excess  moisture,  and  increase  its  load-supporting  capabilities 
Results  show  that  1)  the  moisture  content  within  the  MESL 
sections  remained  relatively  constant  over  the  flve  years 
of  testing.  2)  a  nonencapsulated  lime-flyash-stabilized  silt 
material  heaved  8  8  times  as  much  as  the  identical  material 
which  was  encapsulated,  3)  (he  lime-flyash-stabilized  MESL 
had  twice  the  strength  of  the  plain  or  sait-stabilized  MESL. 
4)  the  silt  with  the  additives  had  less  frost  heave  within 
the  MESL  than  (he  untreated  sill.  In  summary,  MESL‘s 
can  be  constructed  to  perform  well  in  cold  regions,  thereby 
replacing  high  quality  aggregates  which  are  ^ing  depleted. 
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DESIGN  AND  CONSTRUCTION  OF  FOUNDA- 
TIONS  IN  AREAS  OF  DEEP  SEASONAL  FROST 
AND  PERMAFROST. 

LincII,  K  A  ,  ct  al,  Aug  1980.  3!0p .  ADA-090  324, 
Refs  p  307-310. 

Lobaez,  E.F. 

35-886 

PILE  STRUCTURES,  FOUNDATIONS,  PERMA¬ 
FROST  PRESERVATION.  FROZEN  GROUND 
MECHANICS,  COLD  WEATHER  CONSTRUC¬ 
TION,  FROST  PENETRATION.  FROST  ACTION, 
FROST  HEAVE,  ENGINEERING,  SOIL  ME¬ 
CHANICS,  DESIGN. 

This  report  presents  engineering  guidanee  for  the  design 
and  construction  of  foundations  in  areas  of  deep  seasonal 
frost  and  permafrost  as  developed  up  to  the  early  1970's 
Attention  is  given  to  basic  considerations  affecting  foundation 
design,  sue  investigations,  survey  datum  points,  construction 
considerations,  and  monitoring  performance  Included  tn 
the  mam  text  arc  17  tables.  141  figures,  and  213  selected 
references  A  bibliography  presents  45  additional  references 
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RESINS  AND  NON-PORTLAND  CEMENTS 
FOR  CONSTRUCTION  IN  THE  COLD. 

Johnson.  R  .  Sep  1980,  I9p ,  ADA-092  952,  6  refs. 
35-1725 

CEMENTS.  COLD  EATHER  CONSTRUCTION. 
CONSTRUCTION  MATERIALS.  RESINS, 
POLYMERS. 

A  laboratory  mvcsligalion  was  conducted  to  assess  the  potential 
of  s(«mc  resins  and  non-poriland  cements  for  structural  concrete 
at  low  temperatures  The  resins  investigated  were  urethane 
(non-hydrophilic).  epoxy  and  polyester,  as  well  as  a  polysulflde 
polymer  Two  non-portland  (modified)  cements  were  also 
tested  The  curability  of  the  resms.  when  mixed  with 
fine  aggregate,  showed  that  (hey  had  potential  for  low  tempera¬ 
ture  use  in  the  following  decreasing  order  urethane,  polyester, 
and  epoxy  Of  the  non  Portland  cement  materials,  mixed 
as  individual  neat  slurries  one  showed  potential  for  low 
temperature  use  at  -10  C  (using  3,9  C  water) 
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INFILTRATION  CHARACTERISTICS  OF 
SOILS  AT  APPLE  VALLEY,  MINN.;  CLARENCE 
CANNON  DAM,  MO;  AND  DEER  CREEK  LAKE. 
OHIO,  LAND  TREATMENT  SITES. 

AbcIc.  G .  cl  al.  Oct.  1980. 4Ip..  ADA  093  350.  5  refs. 
McKiin.  H  L..  Brockcit.  B  E  .  Ingcrsoll.  J. 

35-1726 

SOIL  \SATER  MIGRATION.  PERMEABILITY. 
SOIL  MECHANICS.  SEEPAGE.  WASTE  TREAT¬ 
MENT.  DENSITY  (MASS  VOLUME).  GRAVITY. 
TESTS 

I  argc-sca!c.  .*•  to  b-m  iliamcter  infiltration  tests  provide 
rcalivtiL  data  tor  dricrinming  soil  innitniton  rates  Tensiom¬ 
eters  exn  be  lived  to  monitor  (he  relative  degree  of  saturation 
during  the  test  At  Apply  Salley.  Minnesota,  the  saturated 
infiiiratior.  rate  iv  moilcratcly  rapid,  at  Clarence  Cannon 
Dam.  Mivvouri  the  rates  range  from  nuHlcraie  to  slow, 
.and  at  Deer  (  reck  I  akc.  Ohio,  from  rntxlcratcly  slow  to 
slow 
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EFFECTS  OF  A  TUNDRA  FIRE  ON  SOILS  AND 
PLANT  COMMUNITIES  ALONG  A  HILLSLOPE 
IN  THE  SEWARD  PENINSULA,  ALASKA. 
Racine,  C,  Nov.  1980,  2 Ip.,  ADA-094  6607,  21  refs. 
35-2602 

TUNDRA,  FIRES,  DAMAGE,  SOILS,  PLANTS 
(BOTANY),  VEGETATION,  SLOPES. 

During  summer  1977,  wildfires  burned  extensive  areas  of 
low  arctic  tundra  in  the  Seward  Peninsula,  Alaska.  The 
present  study  was  initiated  in  July  1978  to  determine  the 
effects  of  these  fires  on  tundra  soils  and  vegetation  Nine 
10-  X  l»m  permanent  transects  were  established  at  regular 
intervals  along  the  topographic  gradient  of  a  burned  hillslope 
in  the  central  Seward  Peninsula  near  Imuruk  Lake  Soil 
characteristics  and  plant  species  density  and  cover  were 
determined  in  each  of  the  90  1*  x  l-m  plots  on  this  slope 
during  July  of  both  1978  and  1979 
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THERMAL  DIFFUSIVITY  OF  FROZEN  SOIL. 
Haynes,  F  D ,  cl  al,  Dec  1980, 30p.,  ADA-094  605, 10 
refs. 

Carbcc,  D.L,  VanPclt,  D.J. 

35-2603 

FROZEN  GROUND  PHYSICS,  THERMAL  DIF¬ 
FUSION,  THERMAL  CONDUCTIVITY.  SPECIF¬ 
IC  HEAT,  HEAT  TRANSFER,  TEMPERATURE 
EFFECTS.  DENSITY  (MASS/VOLUME),  SOIL 
WATER,  PERMAFROST  PHYSICS. 

Knowledge  of  the  thermal  difiusivity  of  frozen  soils  is  necessary 
for  transient  heat  transfer  analysts  The  specific  heat, 
thermal  conductivity  and  density  for  a  sand,  a  silt  and 
a  clay  were  obtained  cxpenmentally  and  used  to  calculate 
their  thermal  diffusivity.  TTiese  propcriics  were  measured 
over  a  range  of  temperatures  from  -50  C  to  +45  C  and 
for  moisture  contents  from  dry  to  saturated  The  use 
of  a  differential  scanning  calorimeter  for  obtaining  specific 
heat  values  was  proven  to  be  a  reliable  technique 

SR  80-39 

STRUCTURAL  EVALUATION  OF  POROUS 
PAVEMENT  TEST  SECTIONS  AT  WALDEN 
POND  STATE  RESERVATION,  CONCORD, 
MASSACHUSETTS. 

Eaton,  R.A.,  et  al.  Dec.  1980.  43p ,  ADA-094  606,  5 
refs. 

Marzbanian,  P.C. 

35-2006 

BITUMINOUS  CONCRETES.  PAVEMENTS. 
POROUS  MATERIALS,  BEARING  STRENGTH. 
CONCRETE  STRENGTH.  STRUCTURAL  ANAL¬ 
YSIS.  COLD  WEATHER  PERFORMANCE, 
LOADS  (FORCES),  DEFORMATION,  TESTS 

Tht,  report  prcMnt,  the  result,  of  repeated  load  tests  upon 
various  porous  paiemcnt  lest  sections  constructed  in  an 
overflow  parking  lot  at  Walden  Pond  State  Reservation  in 
Concord.  Massachusciti  From  the  fall  of  1977  to  the 
spring  of  1979.  the  seasonal  structural  responses  of  the  sections 
were  monitored  with  a  repeated  plate  bearing  apparatus 
After  the  first  tel  of  fall  and  spring  tests,  some  sections 
were  reconstructed  because  the  asphalt  concrete  paveircnl 
was  not  porous  enough  Test  points  were  added  or  replaced 
to  accommodate  the  reconstructed  sections  Results  show 
that  the  dense  asphalt  concrete  distributed  the  load  o\cf 
a  greater  area  than  the  porous  asphalt  concrete,  thicker 
pavements  were  stronger  for  both  dense  and  porous  asphalt 
concrete,  and  the  deflection  basin  depth  and  diameter  changed 
proportionately  to  applied  loads 

SR  80-40 

BUILDING  UNDER  COLD  CLIMATES  AND  ON- 
PERMAFROST;  COLLECTION  OF  PAPERS 
FROM  A  U.S.-SOVICT  JOINT  SEMINAR, 
LENINGRAD.  USSR. 

U  S  -Soviet  Joint  Seminar  on  Building  under  Cold  Cli¬ 
mates  and  on  Permafrost.  Leningrad.  June  24-29. 
1979.  Dec  1980.  365p  .  ADA-097  516.  Refs  passim 
For  individual  papers  sec  35-1966  through  35-1986 
U.S.  Department  of  Mousing  and  Lrban  Development. 
U.S  Army  Corps  of  Kncinccrs. 

35-1965 

COLD  WKATMI-R  CONSTRUCTION.  BUILD¬ 
INGS.  PERMAFROST  BENEATH  STRUCTURES. 
CLIMATIC  FACrORS.  MEETINGS 

SR  80-41 

EMBANKMENT  DAMS  ON  PERMAFROST  IN 
THE  USSR. 

Johnson. TC.  cl  al.  Dec.  1 9, SO.  59p .  .•\DA-095  141. 
24  refs 
Sa>lcs.  F  M. 

35-2005 

EARTH  DA.MS.  PER.MAFROST.  EMBANK¬ 
MENTS.  THERMAL  REGIME.  USSR  SIBERIA 

The  report  di*cumenis  ^  study  lour  of  ihc  t  SSR  to  determine 
ihe  current  practices  in  anxl>/ing  the  thermal  regime  of 
embankment  dams  on  permafrost  an<l  m  application  of  these 
practices  in  designing  dams  pic  results  4*f  visits  t«»  earth 
and  rockrili  dams  on  pc(mafr«>st  in  Sihcrn  arc  summarized 
Discussions  With  the  designers  of  the  dams,  and  with  a 


construction  manager  and  an  operations  manager,  are  recorded 
The  leading  Soviet  engineers  and  scientists  specializing  in 
analysis  of  the  thermal  regime  of  embankment  dams  on 
permafrost  were  consulted,  and  the  discussions  arc  summarized. 
Experimental  facilities  of  institutes  concerned  with  this  ques¬ 
tion  also  were  inspected. 

SR  81-01 

OVERLAND  FLOW:  REMOVAL  OF  TOXIC 
VOLATILE  ORGANICS. 

Jenkins,  T  F ,  ct  al,  Feb.  1981, 16p.,  ADA-097  576,  34 
refs. 

Leggett,  D  C ,  Martel,  C.J  ,  Hare,  H  E 
35-2581 

WASTE  TREATMENT,  WATER  TREATMENT. 
FLOODING,  LAND  RECLAMATION,  WATER 
CHEMISTRY. 

A  small-scale  overland  flow  system  was  studied  to  determine 
Its  effectiveness  m  reducing  the  levels  of  volatile  trace  organics 
in  municipal  wastewater.  Chlorinated  primary  wastewater, 
water  collected  from  the  surface  at  various  points  downslope, 
and  runoff  were  analyzed  by  gas  chromaiography/mass  spec¬ 
trometry  using  a  purge  and  trap  sampler  "nie  results 
indicated  that  overland  fiow  was  effccltve  in  reducing  the 
levels  of  these  substances  by  80-100%  depending  on  the 
specific  substance  and  the  application  rate  The  removal 
mechanism  was  found  to  follow  first  order  kinetics  The 
most  likely  mechanism  to  explain  the  observed  behavior 
IS  volatilization  Comparison  of  the  experimental  results 
with  theoretical  prediction  using  published  models  resulted 
in  reasonable  agreement  considering  the  complexity  of  the 
system  compared  to  the  model  s>  stems 

SR  81-02 

METHOD  FOR  COINCIDENTALLY  DETER¬ 
MINING  SOIL  HYDRAULIC  CONDUCTIVITY 
AND  MOISTURE  RETENTION  CHARACTERIS- 
TICS- 

Ingcrsoll,  J,  Mar.  1981,  lip.,  ADA-099  136,  3  refs. 
35-3644 

SOIL  WATER.  WATER  RETENTION,  PERMEA¬ 
BILITY.  HYDRAULICS,  CONDUCTION.  DENSI¬ 
TY  (MASS/VOLUME).  TENSILE  PROPERTIES, 
GLACIAL  DEPOSITS.  EQUIPMENT 
A  constant-head  permcameter  has  been  modified  to  include 
the  essential  components  of  a  Tempo  cell  moisture  extractor 
With  this  equipment,  tests  for  saturated  h>draulic  conductivity 
(permeability),  unsaturated  hydraulic  conductivity  and  mois¬ 
ture  retention  characteristics  of  the  soil  can  be  conducted 
using  the  same  soil  sample  The  procedure  can  be  used 
for  both  absorption  and  desorption  phases  'V'esl  results 
from  four  difTercnt  soils  (a  glacial  till,  a  fine  sand,  a  sill 
and  a  coarse  sand)  are  presented.  The  efTecls  of  densit> 
on  h)drau1te  conducttvti>  and  moisture  retention  characteris¬ 
tics  are  shown 

SR  81-03 

INVESTIGATION  OF  THE  SNOW  ADJACENT 
TO  DYE-2.  GREENLAND. 

Ueda.  H.T..  ct  al.  Mar.  1981.  23p..  ADA-099  139.  8 
refs 

Goff.  M  A  ,  Nielsen.  K  G 
35-3651 

SNOW  STRENGTH.  COMPRESSIVE  PROPER¬ 
TIES,  SNOW  DENSITY.  LOADS  (FORCES). 
SNOW  DEPTH.  DRILL  CORE  ANALYSIS 

Snow  sampler  from  five  50  ft  (15  2m)  deep  holes,  augcred 
adjacent  to  the  west  vide  of  DEW  line  Station  D>c-2  in 
Greenland,  were  mvcviigaicd  for  density  and  unconfined 
compressive  vlrenglh  Forty-two  percent  of  the  recovered 
cores  were  tested.  Sinciyihrcc  percent  of  the  samples 
tested  had  a  length/diamcter  ratio  greater  than  2  1  The 
loading  rate  was  2  m  min  (51  mm  mtn)  Sample  end- 
effects  appeared  to  influence  a  high  percentage  of  the  faiiiircs 
The  heavily  disturbed  nature  of  the  material  is  evidenced 
in  the  widely  scattered  salucs  of  density  and  strength  with 
slcpth.  A  minimum  and  maximum  strength  value  of  .U 
psi  (0  21  MPa)  and  1065  psi  (’  ?4  MPa)  rcs{vcctivcl>  were 
obtained  from  a  hole  livcatcd  50  ft  (15  2  m)  from  the  structure 
Using  an  approach  similar  to  that  used  prior  to  the  Dye- 
3  move  in  l')?6.  a  safety  factor  exceeding  6  5  is  obtained 
against  a  briitlc  bearing  failure  based  on  a  maximum  f.H*to.g 
design  load  of  2000  lb  wj  ft  (96  kPa» 

SR  81-04 

PLANT  GROWTH  ON  A  GRAVEL  SOIL:  GREEN- 
HOUvSE  STUDIF^S. 

Palrz/o.  A  J  .  ct  al.  Mar  198).  8p .  ADA-098  598.  9 
refx, 

Graham.  J.M. 

35-3692 

GRASSE.S.  GROWTH.  .SOIL  .STAHILI/.zVriOS. 
GRAVEL.  NUTRIENT  CYCUE 

Two  greenhouse  studies  were  performed  with  gravel  soils 
to  determine  the  rcqu.rcmcnis  for  nitrogen  (S).  phosphorus 
(P).  and  potasvtum  (K)  for  grass  establishment  and  to  assess 
Ihc  cstablivhinenl  performance  <4  I'  types  of  grasses  The 
fertilizer  study  yonvisict!  of  tO  treatments,  each  representing 
a  (liffercni  sombmatior  of  appliiation  rates  of  P.  and 
K  A  seed  mixture  containing  Nugget  krntiKkv  hluegrass 
"Pennlawn’  red  fescue,  and  annual  rvegravs  was  sown,  and 
the  plantv  were  harscsted  i*‘  daw  after  vowmg  Plant 
leaf  and  ro4>i  weights  were  mcasurril.  and  voii  sa.nptes  were 
anai\zc<l  for  pll,  P.  K  ar.,i  soluble  sails  In  the  grass 
stud).  grasses  were  grown  for  daw  All  itcaimeniv 


were  fertilized  at  the  beginning  of  the  study  Plant  establish¬ 
ment  was  periodically  assessed  and  yields  were  measured 
at  the  end  of  the  study  In  the  fertilizer  study,  N  and 
P  were  shown  to  be  limiting  to  leaf  growth  on  this  soil 
Applications  of  P  were  the  most  beneficial  for  root  growth 
Needs  for  K  were  less  evident,  but  it  was  required  for 
maximum  leaf  growth  at  the  higher  application  rates  of 
N  and  P  The  greatest  yields  were  recorded  when  all 
three  elements  were  applied,  white  at  the  lower  application 
rates  only  N  and  P  were  required  to  promote  growth. 
SR  81-05 

UPPER  OCEAN  TEMPERATURE.  SALINITY 
AND  DENSITY  IN  THE  VICINITY  OF  ARCTIC 
DRIFT  STATION  FRAM  U  MARCH  TO  MAY 
1979. 

MePhee,  M.G.,  Mar.  1981,  20p.,  ADA-098  597,  2 
refs. 

35-3706 

OCEANOGRAPHY.  SALINITY,  TEMPERATURE 
GRADIENTS,  DENSITY  (MASS/VOLUME), 
DRIFT  STATIONS,  ARCTIC  OCEAN. 

A  program  designed  to  measure  temperature  and  conductivity 
in  the  upper  270  m  of  the  Arctic  Ocean  within  a  150- 
km  radius  of  Drift  Station  FRAM  I  is  described,  and  data 
in  the  form  of  profiles  of  temperature,  salinity,  and  density 
3$  functions  of  depth  are  presented  for  each  of  104  casts 
made  with  a  portable,  self-contained  conduciivity-tcmperature- 
deplh  instrument  Seventy-five  of  the  casts  were  made 
away  from  the  ice  station  at  sites  reached  by  helicopter 
Details  of  sampling  procedure,  instrument  calibration,  and 
data  otgamzauon  are  given. 

SR  81-06 

INTRODUCTION  TO  THE  BASIC  THERMODY¬ 
NAMICS  OF  COLD  CAPILLARY  SYSTEMS. 
Colbcck.  S  C ,  Mar  1981,  9p..  ADA-099  138,  9  refs 
35-3712 

THERMODYNAMICS.  CAPILLARITY.  FROZEN 
GROUND  THERMODYNAMICS,  WET  SNOW, 
ICE  CRYSTAL  GROWTH.  ENTHALPY,  ANAL¬ 
YSIS  (MATHEMATICS). 

The  basic  principles  of  phase  equilibrium  thermodynamics 
arc  reviewed  These  principles  arc  used  to  derive  several 
useful  relations  such  as  osmotic  pressure  and  Kelvin's  equation 
Several  examples  arc  given  of  the  application  of  thermodynam¬ 
ics  to  cold  regions  materials  such  as  grain  growth  m  wet 
snow  and  capillary  condensation  m  rocks 
SR  81-07 

LABORATORY  AND  FIELD  USE  OF  SOIL  TEN¬ 
SIOMETERS  ABOVE  AND  BELOW  0  DEG  C. 
Ingcrsoll,  J.,  Apr.  1981.  17p.,  ADA-iOl  561,  8  refs. 
35-3796 

SOIL  MECHANICS,  SOIL  WATER,  WATER  RE¬ 
TENTION.  DENSITY  (MASS/VOLUME),  TEN¬ 
SILE  PROPERTIES,  FROST  PENETRATION. 
TEMPERATURE  EFFECTS.  MEASURING  IN¬ 
STRUMENTS. 

.Methods  for  using  tensiometers  in  conjunction  with  moisture 
retention  characteristic  curves  for  non-dcstructive  soil  water 
measurements  arc  presented  for  above-  and  bclow-frcczing 
situations  of  engineering  interest  Four  methods  for  deter¬ 
mining  moisture  retention  characteristics,  three  tensiometer 
types  and  several  mcihiKis  of  recording  soil  suction  arc 
discussed  Procedures  for  preparing,  modifying  and  install¬ 
ing  tensiometers  for  field  use  in  cold  climates  arc  explained 
Several  examples  of  moisture  retention  characteristics  arc 
shown,  including  Ihc  effect  of  soil  density  on  water  retention 
Examples  of  soil  tension  ahead  of  and  behind  a  frozen 
soil  zone  arc  also  presented 
SR  81*08 

SUBLIMATION  AND  ITS  CONTROL  IN  THE 
CRREL  PERMAFROST  TUNNEL. 

Johansen.  N  I .  Ma>  1981.  i2p,.  ADA-101  555.  3  reft 
Ch.ilich.  P.C..  Wclicn.  F.  W. 

35- 37.16 

SUBLIMATION.  PERMAFRO.ST  PRESERVA- 
TION.  DUST  CONTROL 

Ihc  I  .s  Arm>  Colil  Rc.ion.  Kccafch  and  I.nginccrin, 
i.ah«trat4>r>  s  permaftovt  tunnel  at  I  ox.  near  I  airbanks  Alaska, 
wav  used  to  investigate  the  vublim.vtion  proccw  m  pcrmaftovl 
silt  The  rate  of  increase  in  thicknesv  of  the  dried  silt 
Liycr  from  sublimaiion  was  found  to  be  approximately  0023 
in  (0058  emt  in  I  month  and  closely  related  to  the  relative 
hiimidiiy  m  the  tunnel  .Sublimatnm  preventnm  studies 
consisted  i*f  evaluation  of  various  membranes  to  impede 
the  sublimation  Ice  was  found  H*  show  promise  as  an 
easily  msiailetl.  effective  membrane  when  applied  as  a  fine 
water  mist  and  suhseqaentiv  left  to  freeze 

SR  81-09 

ICE  JA.M  PROBLEMS  AT  OIL  CITV.  PENNSYL¬ 
VANIA. 

Deck.  D  S  .  cl  al.  Mat  I9SI.  l')p  .  ADA-103  736.  9 

fcfs 

GiHich.  G 

36- 179 

ICF  JAMS.  FLOOD  CONTROL.  ICP  CONDI- 

I  io\r 

Ou  C.iv.  Prnnsvlvan.a.  is  n  (he  ^onfluenve  of  Oil  Creek 
and  ihr  Allegheny  R,»rr  The  h.jijness  divtrui  lies  wjihjzj 
:hc  fl«»«M!  plain  «’f  Oil  <  icek.  and  av  of  the  winter  of  l*)50. 
uf  jam  fl, Moling  e.ents  had  iHcitred  vtnvc  the  mid 
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1800’t.  An  invetU^on  wts  done  to  determine  why 
Oil  Qty  w*t  subject  to  perennul  ice  jams  and  nearly  bieimi^ 
ice  jam  floods.  Ice  conditions  were  an^yzed  and  it  was 
detettTiined  how  and  why  the  jams  occurred.  By  controllini 
where  the  initial  ice  cover  forms,  Oil  City’s  ice  jam  floods 
can  be  alleviated.  Ice  control  structures  will  be  used 
to  encouraie  the  early  formation  of  ice  cover  and  hence 
eliminate  frazil  ice.  This  will  greatly  reduce  the  amount 
of  ice  which  cunently  develops  in  both  Oil  Creek  and 
the  Allegheny  River. 

SR  81-10 

FABRIC  INSTALLATION  TO  MINIMIZE  R£- 
FLECnON  CRACKINC  ON  TAXIWAYS  AT 
THULE  AIRBASE,  GREENLAND. 

Etton,  R.A.,  et  al,  May  1981,  26p..  ADA-103  737,  2 
refs. 

Godfrey,  R. 

36-407 

RUNWAYS,  CRACKING  (FRACTURING), 
COUNTERMEASURES,  BITUMENS.  CON¬ 
CRETE  DURABILITY,  CONCRETE  STRENGTH. 
In  August  1978  two  types  of  fabrics  were  placed  on  sections 
of  taxiways  1  and  3  of  Thule  AB,  Greenland,  to  study 
the  ability  of  fabrics  with  an  AC  2.5  overlay  to  minimize 
reflection  cracking  in  Kvere  climates  Both  fabrics  should 
retain  durabihty  a^  mechaiucaJ  strength  under  Thule’s  arctic 
conditions. 


SR  81-11 

METHOD  FOR  MEASURING  BRASH  ICE 
THICKNESS  WITH  IMPULSE  RADAR. 
Martinson,  C.R.,  eta!,  June  1981,  lOp.,  ADA-103  738, 
3  refs. 

Dean,  A.M.,  Jr. 

36-377 

ICE  FLOES,  ICE  COVER  THICKNESS,  LAKE  ICE, 
RADAR  ECHOES. 

During  March  1980  a  subsurface  impulse  radar  system  was 
successfully  used  on  board  a  U.S.  Coast  Guard  cutter  to 
measure  brash  ice  thickness  in  the  Great  Lakes.  Manual 
ice  thickneu  measurements  were  made  in  the  test  area  to 
calibrate  the  radar  dau  and  to  determine  radar  range  settings. 
Radar-collected  data  were  recorded  on  magnetic  tape  and 
later  played  back  to  a  graphic  recorder  for  interpreution 
Most  of  the  usable  dau  were  collected  when  the  ship’s 
speed  was  3-4  knou. 

SR  81-12 

SEVEN-YEAR  PERFORMANCE  OF  CRREL 
SLOW-RATE  LAND  TREATMENT  PROTO¬ 
TYPES. 

Jenkins,  T.F.,  et  el,  July  1981,  25p..  ADA-103  739,  6 
refs. 

Pslezzo,  A.J.,  Schumacher,  P.W.,  Hare,  H.E.,  Butler, 
i\L.,  Diener,  C.J.,  Graham,  J.M. 

36-776 

WASTE  TREATMENT,  WATER  TREATMENT. 
LAND  RECLAMATION.  WATER  CHEMISTRY, 
NUTRIENT  CYCLE.  STATISTICAL  ANALYSIS. 
SOIL  WATER. 

A  Kt  of  six  outdoor,  slow.rate  land  treatment  prototypes 
was  operated  from  June  1973  through  May  1980.  Water 
quantity  and  quality  daU  are  presented  for  the  wastewater 
applied  to  and  the  percolate  leaving  (he  S-foot  soil  profile 
Average  concentration,  masa  loading  and  mass  and  percenuge 
removal  of  waatewater  consutticnis  arc  presented  on  a  yearly 
basis  Tabulations  of  crop  production  and  nutrient  uptake 
arc  also  presented  Nutrient  balance  sheets  summarize 
the  relative  amounts  removed  by  plant  uptake,  deep  percolation 
and  other  removal  mechanisms  for  nitrogen  and  phosphorus 

SR  81-13 

EFFECTS  OP  ICE  ON  COAL  MOVEMENT  VIA 
THE  INLAND  WATERWAYS. 

Lunardmi,  V.J.,  et  al.  June  1981. 72p..  ADA-103  740, 
31  refs. 

Minsk.  L.D..  PhcttcpUce,  G 
36-939 

ICE  COVER  EFFECT.  CHANNELS  (WATER¬ 
WAYS).  COAL.  FUEL  TRANSPORT.  LOCKS 
(WATERWAYS).  MARINE  TRANSPORTATION. 
COLD  WEATHER  PERFORMANCE.  DAMS. 

The  part  of  the  Inland  Wnterways  which  carries  significant 
coal  and  which  may  experience  significant  icc  problems  in¬ 
cludes  the  foltowing  nven  or  waterways  Ohio.  Monogahela. 
Allegheny.  Kanawl^  Upper  Mtsstssippt.  and  Illinois  Coal 
transpomtion  along  these  rivers  msy  be  locally  intemipted 
for  grinds  up  to  30  days  or  more  every  three  to  five 
years  Coal  handling  facilities,  navigation  channels,  and 
lock  and  dam  sites  along  the  ice  prone  nvers  were  surveyed 
by  visit  or  telephone  to  aKerUm  the  Kope  of  the  »ce  problems 
The  imporunce  of  ice  as  a  barrier  to  increased  coal  movement 
on  the  waterways  studied  manifests  itself  differently  for  each 
link  of  the  flow  system  In  order  of  imporunce  the 
ice  will  affect  the  navigation  channels.  locks  and  dams, 
and  finally  the  coal  loading  unloading  facilities  The  coal 
handling  facilities  will  not  be  significantly  slowed  down  by 
ice  problcma  aaaocialsd  with  winter  navigation 


SR  81-14 

LOSSES  FROM  THE  FORT  WAINWRIGHT 
HEAT  DISTRIBUTION  SYSTEM. 

Phetteplace,  G.,  et  al.  June  1981, 29p.»  ADA-103  741, 
6  refs. 

WiUey,  W.,  Novick,  M.A. 

36-351 

HEAT  LOSS,  ELECTRIC  POWER,  PIPELINES, 
STEAM,  THERMAL  INSULATION.  COMPUTER 
APPLICATIONS,  ANALYSIS  (MATHEMATICS). 
This  report  estimates  the  heat  losses  from  the  heat  distribution 
system  at  Fort  Wainwnght.  Alaska.  Specific  dau  on  the 
Fort  Wainwright  heat  and  power  plant  are  given  and  a 
method  ia  then  developed  to  calculate  the  heat  losses  from 
buried  utilidor  systems,  such  as  the  one  at  Port  WainwnghL 
This  method  is  programmed  for  computer  execution  and 
estimates  are  made  for  the  Port  Wainwright  system,  where 
heat  losses  are  found  to  be  204,500  MBtu/yr.  Possible 
improvemenu  to  the  system  to  reduce  heat  losses  are  examined. 
Of  the  possible  combinations  of  additional  pipe  insulation 
investigated,  the  addition  of  1  in  of  insulation  to  the  steam 
pipe  omv  u  the  most  economically  favorable  The  resulu 
alM  indicate  that  insulating  only  the  generally  larger  pipes 
found  in  larger  utilidors  would  be  the  most  economically 
favorable  approach  Possible  reductions  in  heat  losses  due 
to  reduced  steam  temperature  are  also  given,  as  well  as 
recommendations  for  reflnemefit  of  the  predictions. 

SR  81-lS 

LIMNOLOGICAL  INVESTIGATIONS:  LAKE 
KOOCANUSA,  MONTANA.  PT.  5:  PHOS¬ 
PHORUS  CHEMISTRY  OF  SEDIMENTS. 
Iskandar,  I.K.,  et  at,  July  1981, 9p ,  ADA-107  049,  13 
refs. 

Shukla,  S.S. 

36-1122 

LIMNOLOGY.  LACUSTRINE  DEPOSITS, 
CHEMICAL  COMPOSITION,  BOTTOM  SEDI¬ 
MENT. 

This  study  characterizes  the  sediments  from  Lake  Koocanusa 
(Libby  Dam  reservoir).  Monuna.  in  terms  of  their  ability 
to  sorb  and  release  P.  Sediment  umples  were  collected 
at  12  sutions  located  between  the  U.S.-CanadUn  border 
and  Libby  Dam  <42  miles  downstream  of  the  border)  during 
July  1977.  The  sediments  from  Lake  Koocanusa  are  calcare¬ 
ous,  low  in  organic  matter  «  2.3%),  and  have  a  stitv 
loam  or  loam  texture.  Most  of  the  P  associated  with 
theK  sedtmenu  was  in  the  inorganic  form  (>  85%),  which 
was  highly  correlated  (fw089)  with  oxalate  extracubic  Pe 
in  the  sediment  Sorption  tests,  u^th  concentrations  of 
either  1  or  10  mg  P/g  sediments,  showed  that  these  sediments 
have  liffliled  ability  to  sorb  additional  P  from  concentrated 
solutions.  The  maximum  amount  sorbed  at  the  lower 
P  concentrations  was  67%  of  the  added  P  and  was  highly 
correlated  udth  oxalate  cxtracuMe  Fe  in  the  sediments.  De¬ 
sorption  studies  showed  that  very  small  amounu  of  both 
the  originally  bound  P  (1  to  2%)  and  the  added  P  (< 
6.3%)  were  released.  ^nclusitMi’  the  sediments  in  Lake 
Koocanusa  act  as  a  P  »nk. 

SR  81-16 

PROCEEDINGS  OF  THE  INTERNATIONAL  SO- 
aSTY  FOR  TERRAIN-VEHICLE  SYSTEMS 
WORKSHOP  ON  SNOW  TRACTION  MECHAN¬ 
ICS,  ALTA,  UTAH,  3AN.  29-FEB.  2, 1979. 
Htrrbon,  W.L.  cd.  July  1981,  7lp„  ADA-106  972, 
Refs,  passim.  For  individual  papers  sec  36-1391 
through  36-1397. 

36-1390 

SNOW  MECHANICS.  SNOW  COMPRESSION, 
TRACTION.  TRAFFICABILITV.  VEHICLE 
WHEELS.  TRACKED  VEHICLES.  MEETINGS. 
MATHEMATICAL  MODELS. 

This  report  reviews  the  stale  of  the  art  of  snow  traction 
mechanics  and  presents  the  results  of  a  limited  field  exercise 
that  allowed  participants  to  obKrve  and  practice  current 
snow  measurement  processes  and  vehicle  test  procedures. 
The  pnme  recommendations  of  the  wt^Uhop  attendees  were 
1)  the  use  of  parameters  basic  to  the  laws  of  physics  for 
the  classiflcation  of  snow  strength,  and  2)  the  use  of  instrument¬ 
ed  tracked  and  wheeled  vehicles  for  snow  strength  measure¬ 
ments. 
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MACROSCOPIC  VIEW  OF  SNOW  DEFORMA¬ 
TION  UNDER  A  VEHICLE. 

Richmond.  P  W.,  ct  al.  July  1981. 20p..  ADA- 107  038. 
10  refs. 

Blaisdell.  G.L 
36-1193 

SNOW  DEFORMATION.  SNW  COMPRES¬ 
SION.  LOADS  (FORCES).  VEHICLES.  SNOW 
DENSITY.  STRESSES.  SNOW  COMPACTION. 
TESTS. 

fn  this  report  the  defor.nalion  of  snow  under  a  vehicle 
IS  diKusscd  For  snow  wiih  an  initial  density  of  less 
than  0  4<  Mg  cu  m.  load  transfer  through  shallow  snow 
IS  shown  to  be  attenuated  by  an  intcrfactil  boundary  force. 
Evidence  is  presented  that  shows  the  existence  of  a  density 
distnbution  in  the  deformed  area  Results  of  a  laboratory 
plate-sinkage  test  on  sintered  snow  support  this  analysis 
Maximum  salues  obtained  for  the  intcrfacial  boundary  force 
range  from  1355  to  2670  N  when  the  average  densitv  of 
the  deformed  area  is  about  0  5  Mgfeu  m 
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BOTTOM  HEAT  TRANSFER  TO  WATER  BO¬ 
DIES  IN  WINTER. 

O’Neill,  K.,  cl  al,  Sep.  1981,  8p.,  ADA-106-977. 
Ashton,  G.D. 

36-972 

WATER  TEMPERATURE.  FREEZING  POINTS, 
HEAT  FLUX,  HEAT  TRANSFER.  BOTTOM 
SEDIMENT,  LIMNOLOGY,  LAKES,  PONDS, 
WINTER. 

In  many  surface  water  bodies,  water  temperature  closely 
follows  ambient  air  temperature.  This  means  that  warmer 
water  in  winter  absorbs  heat  from  below.  The  extent 
and  pattern  of  winter  heat  gain  is  constrained  by  the  fMt 
that  the  water  temperature  does  not  fall  below  the  freezing 
point.  On  the  basis  of  a  few  simple  assumptions,  governing 
equations  are  solved  here  pertaining  to  heat  flow  in  bottom 
sediments.  The  results  are  presented  in  general  nondimen- 
sionalized  curves.  These  allow  estimation  of  water/sediment 
heat  flux  for  any  particular  case,  given  truncation  of  the 
water  temperature  curve  at  the  freezing  point.  The  user 
must  supply  pertinent  yearly  air  temperature  mean  and  ampli¬ 
tude  of  vanation.  together  with  the  thermal  diffusivity  for 
the  bottom  matenal.  The  governing  equations  are  solved 
using  a  higher  order  finite  element  method  which  solves 
directly  for  temperature  gradients  and  hence  for  heat  flux. 
Thus  the  method  provides  particularly  accurate  flux  values 
at  high  efflctency.  The  results  illustrate  in  detail  how 
winter  water  heat  gain  is  less  in  cases  where  mean  air 
temperatures  are  lower. 
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MIZEX— A  PROGRAM  FOR  MESOSCALE  AIR- 
ICE-OCEAN  INTERACnON;  EXPERIMENTS 
IN  ARCnC  MARGINAL  ICE  ZONES.  1.  RE¬ 
SEARCH  STRATEGY. 

W&dhims,  P.,  ed,  June  1981,  20p.,  ADA-107  046,  59 
refs. 

Martin,  S.,  ed,  Johannessen,  O.M.,  ed,  Hibler,  W.D., 
III,  ed.  Campbell.  W.J.,  ed. 

36-1310 

ICE  AIR  INTERFACE.  ICE  WATER  INTERFACE, 
ICE  EDGE,  SEA  ICE  DISTRIBUTION,  RE¬ 
SEARCH  PROJECTS.  CLIMATIC  FACTORS.  SEA 
WATER,  WATER  TEMPERATURE. 

This  document  desenbes  the  research  strategy  for  a  senes 
of  mesoscale  studies  of  arctie  marginsl  ice  zones  The 
main  goal  of  this  program  is  to  gain  a  better  understanding 
of  the  processes  occurring  at  the  ice  margin.  These  processes 
are  relevant  to  climate,  weather  forecasting,  petroleum  explora¬ 
tion  and  production,  manne  transportation,  naval  operations, 
and  commercial  fisheries.  In  addition  MIZEX  will  aid 
m  determining  what  modiflcaiions  to  existing  lee-ocean-aimo- 
spheric  models  are  needed  for  belter  prediction  near  the 
ice  margin. 
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MINE/COUNTERMINE  PROBLEMS  DURING 
WINTER  WARFARE.  HNAL  REPORT  OF  A 
WORKSHOP. 

Lunardini,  V.J..  ed,  Sep.  1981.  43p.,  ADA-107  047. 
36-973 

EXPLOSIVES.  COLD  WEATHER  PERFORM¬ 
ANCE.  SNOW  COVER  EFFECT.  BLASTING. 
FROZEN  GROUND.  RESEARCH  PROJECTS. 

The  possibility  of  modem  warfare  being  waged  under  cold 
weather  conditions  has  raiKd  questions  about  the  effectiveness 
of  conventional  and  new  mine  systems  during  the  winter 
A  workshop  on  mine/countermme  winter  warfare  was  held 
at  the  U  S  Army  Cold  Regions  Research  and  Engineering 
Laboratory.  21-23  October  1980.  to  define  problems  related 
to  cold  climates.  The  designer,  dev  eloper  and  user  communi¬ 
ties  Knt  22  representatives  from  16  organizations  outside 
of  CRREL.  1  xussion  papers  were  prepared  by  four 
groups,  covering  cmpitcenent  of  mines,  mine  performance, 
detection  of  mines,  and  neutralization  of  mines  The  empha¬ 
sis  was  on  the  unique  problems  of  the  w-i.iter  environment. 
It  appears  that  the  U  S  has  the  capability  to  conduct  defensive 
warfare  dunng  the  summer  but  is  not  adequately  prepared 
for  mtne/countermine  winter  warfare  Test  and  research 
programs  are  called  for  to  compensate  for  the  prior  lack 
of  consideration  of  the  winter  environment,  to  adequately 
Winterize  new  mine/counterminc  systems,  and  to  formulate 
appropnate  doeinne  for  defensive  winter  warfare. 
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POTHOLE  PRIMER— A  PUBLIC  ADMINIS¬ 
TRATOR’S  GUIDE  TO  UNDERSTANDING  AND 
MANAGING  THE  POTHOLE  PROBLEM. 

Eaton.  R.A..ct  al.Scp.  198!.  24p..  ADA-107  294.  11 
refs. 

Joubcri.  R>f..  Wnghi.  E.A 
36-1114 

PAVEMENTS.  DEFECrS.  ROAD  MAINTE¬ 
NANCE.  FREEZE  THAW  CYCLES.  DAMAGE. 
FATIGUE. 
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SURFACE  DRAINAGE  DESIGN  FOR  AIR- 
nELDS  AND  HELIPORTS  IN  ARCnC  AND  SU- 
BARCnC  REGIONS. 

Lobacz,  E.F.,  ct  al,  Sep.  1981,  56p.,  ADA-107  293, 40 
refs. 

Eff,  K.S. 

36-974 

AIRPORTS,  SURFACE  DRAINAGE,  ROAD  IC¬ 
ING,  PERMAFROST  DISTRIBUTION,  COLD 
WEATHER  CONSTRUCTION.  DESIGN  CRIT¬ 
ERIA.  ENVIRONMENTAL  IMPACT,  HELICOPT¬ 
ERS.  ENGINEERING. 

This  report  presents  engineering  guidance  snd  design  entens 
for  drtins|e  fscihties  st  Army  and  Air  Force  aiifields  and 
helipxts  in  arctic  and  subarctic  regions  Attention  is 
given  to  hydrologic  catena,  icinp,  environmental  impact, 
storm  drains  and  design  computer  programs  A  design 
example  and  a  list  of  40  references  are  included  in  two 
appendixes. 
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ELECTROMAGNEnC  SUBSURFACE  MEAS¬ 
UREMENTS. 

Dean,  A.M.,  Jr.,  Oct.  1981,  19p.,  ADA-108  192. 
36-1037 

ICE  COVER,  PROFILES.  ELECTROMAGNETIC 
PROSPECTING,  AIRBORNE  RADAR.  SUBGLA¬ 
CIAL  OBSERVATIONS.  REMOTE  SENSING.  ICE 
BOTTOM  SURFACE.  FRAZIL  ICE,  ICE  JAMS, 
PERMAFROST,  OIL  SPILLS. 

In  1974  personnel  at  the  U  S  Army  Cold  Regions  Research 
and  En^neering  Laboratory  (CRREL)  began  using  an  impulse 
radar  system  to  profile  accumulations  of  ice  forms.  Through 

field  experience  the  system  has  been  modified  so  that  it 
can  be  effectively  used  as  a  profiling  system,  in  a  ground 
or  airborne  configuration,  in  certain  high-noisc  environments. 
The  system  can  penetrate  fresh  water  and  media  with  a 
hi^  water  content.  For  instance,  frazil  and  brash  ice 
accumulations  with  approximately  50%  water  have  been  pro¬ 
fited  to  a  depth  of  25  to  35  ft  As  a  result  of  the 
CRREL  modifications,  the  system  has  found  extensive  and 
varied  applications  as  a  low-level  remote  sensing  tool.  Ap¬ 
plications  include  profiling  ice  accumulations  (including  ice 
jama),  river  beds,  sheet  ice,  permafrost,  subsurface  ice  masses, 
river  bank  revetments  through  air-entrained  water,  snow  cov¬ 
ers.  sea  ice,  icebergs,  and  peat  bogs.  Limited  laboratory 
work  has  also  shown  that  the  impulse  radar  system  may 
be  able  to  detect  oil  and  gas  under  sea  ice  Selected 
apf4icati<ms  and  data  are  presented  Since  it  has  been 
mainly  for  research,  the  CRREL  system  needs  further 
development  to  make  it  useful  to  operational  units.  Addi¬ 
tional  development  of  hardware  and  software  is  recommended. 
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SITE  INVESnCATlONS  AND  SUBMARINE 
SOIL  MECHANICS  IN  POLAR  REGIONS. 
Chamberlain.  E.J.,  Oct.  1981, 18p..  ADA-108  269. 44 
refs. 

36-1644 

SUBSEA  PERMAFROST.  SOIL  MECHANICS. 
FROZEN  GROUND  MECHANICS.  OCEAN  BOT¬ 
TOM.  OFFSHORE  DRILLING.  OFFSHORE 
STRUCTURES.  SITE  SURVEYS.  POLAR  RE¬ 
GIONS.  BEAUFORT  SEA. 

Placing  oil  exploration  and  production  structures  offshore 
in  the  Alaskan  Beaufort  Sea  will  require  careful  sue  investiga¬ 
tion  and  evaluation  of  submanne  soil  mechanics  Ice- 
bounded  permafrost  occurs  widely  under  the  Beaufort  Sea 
floor  Its  engineering  properties  are  important  to  the  design 
of  offshore  structures.  Highly  overconsolidated  clays  also 
occur  widely  and  interfere  with  access  to  gravels  for  construct¬ 
ing  artificul  islands  Sues  should  be  selected  to  avoid 
ice-nch  permafrost  Laboratory  tests  may  need  to  be 
conducted  to  determine  the  potential  hazards  of  thaw  consoli¬ 
dation  and  weakening 
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FOUNDATIONS  OF  STRUCTURES  IN  POLAR 
WATERS. 

ChAmberlain.EJ.Oct.  1981.  I6p.  ADA-108  344. 29 
refs. 

36-1410 

OFFSHORE  STRUCTURES.  FOUNDATIONS. 
HYDRAULIC  STRUCTURES.  OFFSHORE 
DRILLING.  ARTIFICIAL  ISLANDS.  ICE  LOADS. 
SUBSEA  PERMAFROST.  SEA  ICE.  SEASONAL 
FREEZE  THAW.  PII.E  STRUCTtRFJ?.  SITE  SUR¬ 
VEYS.  BEAUFORT  SEA. 

Artificial  islands  and  gravity-  and  pile-founded  towers  used 
for  the  exploration  and  produetior.  of  petroleum  rrsoureet 
in  the  Alaskan  Beaufort  Sea  will  be  affected  hv  conditions 
not  found  m  more  temperate  waters  The  force  of  sea 
ice.  the  thawing  of  subsea  permafrtHi.  and  seasonal  freering 
and  thawing  all  may  cause  failure  of  the  foundations  of 
these  structures  To  ensure  the  stability  of  fourdations 
and  fill  structures,  special  precautions  must  he  taken  in 
Klccting  sues  and  esaUutir.g  the  engineering  properties  of 
sea  bed  and  fill  materials 
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IDENTIFYING  AND  DETERMINING  HALO- 
CARBONS  IN  WATER  USING  GAS  CHROMA¬ 
TOGRAPHY. 

Uggett,  D.C,  Oct.  1981, 13p.,  ADA-108  345, 50  refs. 
36-1749 

WASTES.  WATER  CHEMISTRY.  HYDROCAR¬ 
BONS,  CHEMICAL  ANALYSIS. 

Since  the  discovery  that  chloroform  and  other  haloforms 
are  produced  dunng  water  chlonnation,  methods  have  been 
needed  for  their  routine  analysis  This  report  desenbes 
application  of  the  multiple  equilibration  headspace  technique 
for  the  determination  of  hatocarbons  in  water  This  method 
has  certain  advantages  over  solvent  extraction  and  direct 
injection  techniques,  including  greater  sensitivity  because  of 
the  favorable  gas/liquid  dtttnbution  ratios.  It  is  simpler 
and  faster  than  purge  and  trap  and  resin  sorption  methods 
and  gives  more  information  about  compound  identity  than 
single  headspace  analysts  because  gu/liquid  distribution  ratios 
are  determined  expenmentally  The  method  is  absolute, 
unlike  solvent  extraction,  reun  sorption,  purge  and  trap, 
and  conventional  headspace  analym,  which  require  standard 
additions  to  correct  for  incomplete  recovery.  The  use 
of  the  technique  to  analyze  chlonnaied  water  samples  for 
haloforms  revealed  a  potential  problem  in  their  analysts 
Haloforms  continued  to  form  for  24  hours,  even  after  destruc¬ 
tion  of  chlorine  residuals  with  thiosulfate.  Maximum  halo- 
form  concentrations  were  observed  in  undechlonnated  umples 
only  after  a  48-hour  a^ng  period. 
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SYNOPnC  METEOROLOGY  DURING  THE 
SNOW-ONE  HELD  EXPERIMENT. 

Bilello,  M.A.,  Nov.  1981, 5Sp.,  ADA-109  080,  3  refs. 
36-1821 

SYNOPTIC  METEOROLOGY.  METEOROLOGI- 
CAL  DATA.  SNOWFALL.  MEASURING  IN¬ 
STRUMENTS.  MAPPING. 

The  daily  atmosphenc  preuure  systems  and  weather  fronts 
that  traversed  the  northeastern  United  States  during  the 
SNOW-ONE  Field  Experiment  from  11  January  through 
20  February  1981  arc  summanzed  This  expenment  is 
the  first  in  a  planned  scries  N  measurements  to  study  the 
influence  of  atmosphenc  obscurants  on  electroopiical  system 
performance  The  analysis  of  the  large-scale  synoptic  pat¬ 
terns  that  developed  dunng  the  field  test  penod  constitutes 
a  cntical  component  of  the  research  program.  The  weather 
during  the  measuremeni  penod  included  nine  new  daily 
high  temperature  rccorda-  January  waa  one  of  the  dnest 
and  February  was  one  of  (he  wettest  ever  observed  These 
conditions  were  caused  in  part  by  two  high  presaure  cells 
and  two  major  low  pressure  systems  that  cross^  the  region 
One  of  these  lows  brought  warm  air  and  heavy  ram  to 
New  England,  and  (he  other  produced  significant  snowfall 
in  northern  Vermont. 
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SITE  SELECTION  METHODOLOGY  FOR  THE 
LAND  TREATMENT  OF  WASTEWATER. 

Ryan.  J.R..  et  al.  Nov.  198!.  74p..  ADA-108  636,  Refs. 
p.46-49. 

Loehr.  R.C. 

36-1853 

WASTE  DISPOSAL,  WATER  TREATMENT. 
LAND  RECLAMATION.  SITE  ACCESSIBILITY. 

A  mcthodol^y  is  presented  (hat  cov'ers  facets  of  site  Kleciion 
from  preliminary  screening  (o  (Wld  data  acquisition  for  the 
preparation  of  a  final  design  for  a  land  treatment  system. 
The  basic  assumption  underlying  the  methodology  is  an  ap¬ 
proach  to  site  selection  m  which  the  entire  siiwy  area  is 
investigated  for  potential  sues  while  considering  the  whole 
spectrum  of  land  treatment  processes.  Due  to  the  extensive 
nature  of  such  a  study,  several  iterations  are  rcq'.itred  to 
determine  the  most  feasible  site  and  land  treatment  allefnativ  cs. 
The  methodology  is  presented  m  three  parts.  Level  1 
defines  (he  (eehntcal  feasibility  of  implementing  land  ucaimeni 
for  a  particular  wastewater  problem  The  boundanes  of 
(he  stud)  area  are  defined  and  available  land  areas  are 
rated  for  their  suitability  for  land  Utalnent  based  on  topogra¬ 
phy.  land  use.  hydrogeology  and  s<nl  characiensiics.  A 
preliminary  desttn  for  each  suitable  level  I  site  candidate 
IS  prepared  in  the  level  II  sue  analysts.  The  design  is 
based  on  an  evaluation  of  soil  'waste  interactions  that  considers 
responses  to  limiting  soil  eonditums  A  cost-efTcctivcncss 
evsiuation  of  waste  treatment  alternatives  and  site  candidates 
IS  developed  in  level  II  The  most  cost-effective  site 
candidate  is  then  selected  for  inlcnsise  level  III  field  investiga¬ 
tions  Data  acquired  in  the  level  III  field  investigations 
will  determine  the  design  requirements  of  the  land  treatment 
system 
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MOBILITY'  BIBLIOGRAPHY 

Ltslon.  N  ,  comp.  Nnv  1981.  31 3p.  ADA-IOS  228. 

Hull.  M..  comp.  While,  I...  comp 

36-1491 

TRAFFICABILITY.  VEHICLF.S.  BIBLIOGRA- 
PHiES.  TRAN.SPORTATION.  SNOW  VEHICLF.S. 
AIR  CUSHION  VEH1CLF.S,  TRACKED  VEHI- 
CLILS.  SNOW  STRENGTH.  SOIL  STRENGTH. 

This  bibliography  is  an  iniernational  compilation  of  literature 
relating  to  terrain  vehicles,  amphibious  vehicles,  snow  vehicles, 
atf  cushion  vehicles,  tracked  schKks.  wheeled  vehicles,  and 
road  vehicles  It  also  covers  the  related  subjects  of 


rolling  resistance,  traction,  snow  strength  measuremen:,  soil 
strength  measuremeni,  terrain  analop,  vehicle  models,  and 
the  overall  topic  of  vehicle  mobility  It  is  not  comprehensive 
but  begins  at  about  1970  and  ends  m  1980  The  European 
coverage  is  lacking  because  much  of  this  material  is  not 
accessible  by  computerized  literature  searching,  which  was 
the  mechanism  used  for  compiling  (his  bibliography 
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PREDICnNG  WHEELED  VEHICLE  MOTION 
RESISTANCE  IN  SHALLOW  SNOW. 

Biawdcll,  G.L..  Dec.  1981,  18p.,  ADA-147  117,  14 
refs. 

39-872 

RUBBER  SNOW  FRICTION,  SNOW  COMPAC¬ 
TION,  VEHICLE  WHEELS.  SNOW  DEPTH. 
SNOW  COVER  EFFECT,  TRAFFICABILITY. 
VELOCITY,  FORECASTING,  MATHEMATICAL 
MODELS. 

A  vehicle  traveling  through  snow  is  required  to  expend 
a  greater  amount  of  energy  than  is  neces.vary  when  traveling 
on  a  rigid  surface.  Visually,  this  energy  difference  can 
be  explained  by  the  formation  of  a  rut.  Various  attempts 
have  been  made  in  the  past  to  equate  the  energy  of  compaction 
to  vehicle  motion  resistance.  However,  many  of  the  previous 
models  use  information  gathered  through  the  application 
of  a  vertical  force  (with  a  plate-smkage  device)  to  predict 
the  horizontal  motion  resisting  force  In  an  attempt  to 
more  accurately  quantify  the  relationship  between  snow  com¬ 
paction  and  vehicle  motion  resistance,  a  vcctonel  analysis 
of  compaction  by  a  wheel  is  performed  A  method  for 
Kparating  the  compaction  due  to  vehicle  weight  and  forward 
ihnist  (horizontal  propulsion)  is  suggested  Two  methods 
of  using  this  compaction  force  breakdown  with  field-generated 
data  are  proposed  for  the  calculation  of  vehicle  motion 
resistance  in  shallow  snow. 

SR  81-31 

ROOF  MOISTURE  SURVEY:  RESERVE  CEN¬ 
TER  GARAGE,  GRENIER  FIELD,  MANCHES¬ 
TER,  N.H. 

Tobiasson,  W.,  ct  al.  Dec.  1981.  I8p .  ADA-1 10  135, 
6  refs. 

Coutermarsh.  B.A..  Greatorex.  A. 

36-2430 

ROOFS,  WATERPROOFING,  MOISTURE. 
THERMAL  INSULATION,  WETTABILITY.  BITU¬ 
MENS.  INFRARED  EQUIPMENT,  DRAINS. 
TEMPERATURE  MEASUREMENT.  MEASUR¬ 
ING  INSTRUMENTS. 

An  insulated  roof  with  a  badly  blistered  bituminous  bwltup 
membrane  was  surveyed  with  a  hand-held  infrared  camera 
to  locate  areas  of  wet  insulation  Several  ihernul  pattern 
were  obKrvcd  Core  samples  were  taken  to  determine 
moUiure  contents  Core  samples  verified  that  one  thermal 
anomaly  was  caused  by  ihc  increased  thickness  of  bitumen. 
All  other  anomalies  were  caused  by  wet  urethancperlite  com¬ 
posite  insulation  Some  insulation  boards  contained  much 
more  moisture  near  (he  edges  than  at  the  center,  but  others 
were  more  uniformly  wet.  Dramatically  different  thermal 
paitcms  resulted  A  few  nuclear  and  capacitance  readings, 
taken  for  compaiison  purposes,  showed  that  extra  bitumen 
adversely  afTecis  such  sensing  methods  Because  of  the 
amount  of  wet  insulation  and  the  condition  of  the  membrane, 
both  should  be  removed  The  new  roofing  system  foe 
this  building  should  have  miemal  drains  and  be  provided 
with  a  sloped  surface 

SK  81-32 

AUTOMOTIVE  COLD-START  CARBON 
MONOXIDE  EMISSIONS  AND  PREHEATER 
EVALUATION. 

Coutls.  H.J  .  Dec.  1981,  37p.  ADA-112  170.  7  refs. 
36-2751 

ENGINE  STARTERS.  VEHICLES.  COLD 
WEATHER  OPF.RATION.  AIR  POLLUTION. 
TEMPERATURE  EFFECTS. 

Fairbanks  and  Anchorage.  Alaska,  expenence  high  winterti.me 
ambient  lev  eU  of  earbem  monoxide  (CO)  Emissions  from 
starting  automobile  engines  in  cold  weather  are  thought  to 
be  a  major  source  of  CO  A  quantitative  procolurc  for 
determining  startup  CO  was  developed  The  startup  emts* 
sions  were  measured  xs  a  function  of  so.ak  time  at  several 
low  ambient  temrci.4;urcs  The  performance  of  engine 
preheaters  in  reducing  ihe  startup  CO  at  the  vanous  soak 
times  and  temperatures  was  estimated  The  data  scatter 
was  ton  great  to  draw  any  firm  conclusions,  however,  the 
length  of  cold-soak  time  appeared  to  have  a  stronger  effect 
on  cold-start  CO  emissions  than  d*«l  soak  temperatures  (0 
to  -JOO  Compared  to  no  preheat,  contmuo-os  preheat 
during  an  overnight  cold  soak  can  reduce  the  co^-start 
CO  emissions  bv  10  to 

SR  81-33 

F.FFF.CT  OFSOILTEMPKRATURF.  AND  PH  ON 
NITRIFICATION  KINETICS  IN  SOILS  RE¬ 
CEIVING  A  LOW  LEVEL  OF  AMMONIUM  EN- 
RICHMENT. 

Parker.  l.V..  cl  al.  Dec  1981.  2'»p.  ADA-112  I7|. 
Refs.  p.  1 7-20. 

Iskandar.  I  K  .  I.eggetl.  I>  C 
.16-2752 

SOU  CHFAHSTRY.  SOU  Tl-MPPRATURE.  NU¬ 
TRIENT  CYC!  r.  WASTE  TREATMENT.  SOIL 
MICROBIOLOGY. 
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Two  soil  samples  from  an  on*|oin(  field  study  of  land  applica* 
tion  municipal  wastewater  were  spiked  with  low  levels  of 
ammonium  to  determine  the  effect  of  temperature  on  nitnfica* 
tion  kinetics.  The  concentrations  of  ammonium  and  nitrite* 
plus*nitrate.  and  the  number  of  autotrophic  ammonium  and 
nitrite  oxidizers  were  monitored  periodically  dunnf  the  study. 
Tbere  was  a  ia{  period  prior  to  nitrite*plus*nitrate  production 
at  all  temperatures,  and  the  length  of  this  laf  period  was 
tempcrature'dependent.  with  the  longest  period  occurinj  at 
the  lowest  temperature.  The  maximum  rate  of  niuiricalion 
increased  with  temperature  as  expected.  While  nitnte* 
plus*nitrate  production  appeared  lotanthmic.  su|festin|  a 
growing  nitnfier  population,  the  MPB  counts  of  the  nitnriers 
did  not  exhibit  lopnthmic  growth  To  study  the  effect 
of  soil  pH  on  nitnfication  kinetics,  soil  samples  from  field 
plots  having  the  same  soil  type  but  different  pHs  (4  5.  5.5. 
and  7.0)  were  spiked  with  low  levels  of  ammonium  and 
the  rate  of  nttrite*plus‘nitrate  production  was  measured  The 
maximum  rate  of  nitnfleatton  was  greater  at  pH  S.S  than 
at  4.5.  Unexpectedly  rapid  disappearance  of  ammonium, 
nitnte  and  nitrate,  caused  by  immobilization,  obscured  the 
expected  effects  of  pH  on  the  niinfication  rate  at  the  highest 
pH. 


SR  81-34 

SEA  ICE  RUBBLE  FORMATIONS  IN  THE  BER¬ 
ING  SEA  AND  NORTON  SOUND,  ALASKA. 
Kovics,  A..  Dee.  1981.  23p..  ADA-113  773,  22  refs. 
36-2841 

PRESSURE  RIDGES.  ICE  PRESSURE.  SEA  ICE. 
OFFSHORE  STRUCTURES.  ICE  LOADS.  ICE 
FORMATION.  ICE  SURFACE.  OFFSHORE 
DRILLING,  GROUNDED  ICE.  FLOATING  ICE. 

The  occurrence  of  Ur|c.  comput.  grounded  pressure  ndge 
formations  up  to  IS  m  high  in  the  coastal  naters  of  Norton 
Sound  and  the  Bering  Sea  is  discussed.  These  fornuttons 
periodically  float  free  and  drift  about,  gouging  the  seabed. 
Their  mass  makes  them  a  severe  threat  to  both  floating 
and  bottom-founded  structures  in  these  uaters 


SR  82-01 

OVERVIEW  OF  MODELS  USED  IN  LAND 

TREATMENT  OF  WASTEWATER. 

tskan<Ur.  I  K .  Mar.  1982.  27p..  ADA-1 14  403.  Refs. 

p.22-27. 

36-2910 

LAND  RECLAMATION.  WASTE  TREATMENT. 
WATER  TREATMENT.  NUTRIENT  CYCLE. 
MATHEMATICAL  MODELS.  .SOIL  MICROBI¬ 
OLOGY,  SOIL  WATER.  SOIL  CHEMISTRY. 

Thtt  report  summarizes  the  state  of  tl.e  art  of  the  modeling 
of  wastewater  renovation  by  land  treatment-  The  modeb 
dUcussed  are  classified  based  on  their  use  for  planning, 
site  aalcction  and  cost  anal)^.  and  for  predteiing  1)  water 
and  sale  transport  m  soils.  3)  nitrogen  transport  and  transforma 
lions.  5)  phosphorus  transport  and  tran^ormations.  4)  virus 
movement  in  soils,  and  5)  toxic  metal  and  trace  orpnie 
movement  in  soils.  This  report  compares  the  different 
modeb  as  to  their  purpose,  in^t  and  output  data,  and 
status  of  validation  In  addition,  the  report  includes  a 
section  on  research  needs  for  modeling  land  treatment  of 
wastewater 


SR  S2-02 

TESTING  SHAPED  CHARGES  IN  UNFROZEN 
AND  FROZEN  SILT  IN  ALASKA. 

Smith.  N..  Mar.  1982.  lOp..  ADA-113  670.  2  refs 
36-2742 

EXPLOSION  EFFECTS.  BLASTING.  FROZEN 
GROUND  STRENGTH.  SOIL  STRENGTH. 
BOREHOLES.  TESTS 


SR  92-63 

SECOND  NATIONAL  CHINESE  CONFERENCE 
ON  PERMAFROST.  LANZHOU.  OIINA.  12-19 
OCTOBER  1991. 

Brown.  L.  cl  a!.  Mar  1982.  58p .  ADA-1 14  445 

Yen.  Y.-C 

39-871 

PERMAFRO.ST.  FROZEN  GROUND.  RE¬ 
SEARCH  PROJECTS.  MEETINGS.  GEO- 
CRYOLOGY.  CHINA. 

The  Second  National  Chinese  C»>nf<renee  on  Permafrmt 
was  attended  by  the  authors,  and  visits  were  made  to  t«o 
research  institutes  in  tjinth4ni.  the  Northwest  Institute  of 
the  China  Aeadem>  of  Railway  Sciences  and  the  Institute 
of  Gtacioleg)  and  Cryopedotog)  Appff.ti  tateiy  100  papers 
were  presented  at  the  crmfercnet  and  140  abstracts  were 
published  The  papers  were  presented  donng  three  sesshms 
1}  Distribution,  ^ara^tcnsties  and  hormalH«n  of  l-m.-cn 
Ground.  3)  Basic  rhvvuo-Me^hanKal  Propcrites and  Troicsvcv 
in  Frozen  Soils,  and  .t|  F.ngineenng  Design  and  (onvtnKiion 
m  Permafrcsi.  Sixty  nine  institutions  mnduiting  frozen 
ground  researsh  in  Ch*na  were  represented  It  was  planned 
to  present  selected  papers  from  tiuv  conference  at  the  Fo-.4th 
International  ConfereiKe  or«  rermafrost  m  fairhanks.  Alaska, 
in  my 
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PRELIMINARY  ASSESSMENT  OFTHE  NUTRI¬ 
ENT  FILM  TECHNIQUE  FOR  WASTEWATER 
TREATMENT. 

Bouzoun.  J.R.g  et  al.  Mar.  1982,  15p ,  ADA-115  425. 
12  refs. 

Palazzo,  A.J. 

36-3112 

WASTE  TREATMENT.  WATER  TREATMENT. 
SANITARY  ENGINEERING,  PLANTS  (BOTA¬ 
NY),  GROWTH.  STATISTICAL  ANALYSIS. 

An  experiment  was  conducted  to  determine  the  feasibility 
of  using  a  solar  powered,  self-regeoerating  plant  growth  system, 
called  the  nutrient  film  technique  (N^.  to  treat  primary 
effluent  (average  temperature.  11  1C)  Primary  effluent 
was  pumped  onto  the  elevated  end  of  a  sloping  waterproof 
2*x40*ft  plywood  tray  and  trickled  through  the  root  mat 
of  reed  canaogfus.  The  quantity  of  influent  and  effluent 
was  measured  as  well  as  temperature.  pH.  total  suspended 
solids,  volatile  suspended  solids.  BODS,  total  nitrocen.  am¬ 
monia  nitrogen,  nitrate  nitrogen,  total  phosphorus,  phosphate 
phosphorus,  and  fecal  coltform  organisms  The  quantity 
and  quality  of  the  reed  canarygrass  was  determined  from 
samples  taken  from  six  harvests.  Mass  babnccs  are  present¬ 
ed  for  BODS,  total  suspended  solids,  total  nitrocen.  ammonia 
nitrogen,  total  phosphorus,  and  phosphate  phosphorus.  The 
removal  of  several  volatile  trace  organic  compounds  was 
determined  on  two  separate  dates. 


SR  92-05 

PLANT  GROWTH  AND  MANAGEMENT  FOR 
WASTEWATER  TREATMENT  IN  OVERLAND 
FLOW  SYSTEMS. 

Palazzo,  A.J..  Apr.  1982.  21p..  25  refs. 

36-3113 

WASTE  TREATMENT.  WATER  TREATMENT. 
LAND  RECLAMATION.  PLANTS  (BOTANY). 
GROWTH,  GRASSES. 

Domestic  wastewater  was  applied  over  a  four-year  period 
at  various  rates  to  three  overland  flow  test  slopes  to  study 
forsfx  grass  growth  and  nutrient  removal  The  annual 
application  rates  of  niiri^n  and  phosphorus  ranged  up  to 
3026  and  226  kg/ha.  respectively  The  forage  grasses 
were  harvested  three  times  per  season  Plant  yields,  compo 
sition  and  uptake  of  nutrients  were  determined  The  res^u 
show  that  rued  canary  grass,  quackgrass  and  Kentucky  bluegrass 
were  the  most  persistent  graces  on  the  slope  over  the  four 
years. 


SR  92-06 

METEOROLOGICAL  CONDITIONS  CAUSING 
MAJOR  ICE  JAM  FORMATION  AND  FLOOD¬ 
ING  ON  THE  OTTAUQUECHEE  RIVER,  VER¬ 
MONT. 

Bates.  R..  et  al.  May  1982.  25p..  ADA-n6  386.  15 
refs. 

Brown.  .M.-L 
39-873 

ICE  JAMS.  FLOODING.  METEOROLOGICAL 
FACTORS.  ICE  BREAKUP.  RIVER  ICE.  RIVER 
FLOW,  PRECIPITATION  (METEOROLOGY). 
UNITED  STATES-VERMONT^-OTTAUQUE- 
CHEE  RIVEP. 

This  report  discusses  wintertime  metcorolofTcai  eondiiions 
that  can  tsduec  rapid  kc  breakup,  lec  yam  formation  and 
subsequent  flooding  These  eoRd(io.ns.  dcKZibcd  for  the 
Ottauquechce  River  in  Vernumt.  should  be  rcprcscntaiive 
of  those  for  similar  unregulated  r^ver  systems  m  northern 
temperate  regums  Summer  flood  conditions  arc  compared 
those  Ounng  wiT«ter  floods,  when  nver  tee  is  the  main 
iirpedimcnt  to  water  flow  Cofr.pans,>ns  are  made  for 
total  preeipitation.  stage  height  and  the  synoptic  meicorologieal 
situaiions. 


SR  92-07 

MOISTURE  DKTECriON  IN  ROOFS  WITH 
CELLULAR  PLASTIC  INSULATION-WF.ST 
POI.NT,  NEW  YORK.  AND  MA.NaiESTER.  NEW 
IIAMPSHIRF^ 

Korhonen.  C..  ct  a!.  May  1982.  22p.  ADA-ll?  872. 
6  refs 

Coulcrmarsh.  B  A 
36-3924 

MOISTURE  DETECTION.  ROOFS.  CEI-l-Ui-z\R 
PIASTICS.  THERMAL  INSULATION.  TH*^R- 
MAI.  REGIME.  INFRARED  PHOTOGRAPHY 

Sew  roofs  With  «cU<ilar  plavtK  msulati<tn  and  a  bituminous 
buti;  up  membrane  »e  -  surveyed  with  a  hand  heid  infrared 
.amera  to  determine  its  effcvinrne««  m  deirvimg  ilamp  and 
wet  (nvuiation  Uct  areas  were  found  a-wl  defined  with 
:he  help  of  2  m  diam  «ort  samples  The  results  of  the 
.rsts  showed  the  infrared  «amera  %an  be  useful  and  erTeciivc 
as  an  ;nspe«tion  looi  wiihm  ihe  time  sonstraints  of  the 
typisaione  yen  warranty  pen«*d  The  tests  alto  ^.ndcrlinrd 
the  inportanee  of  eiHt  samples  for  senfieation 


SR  92-09 

SNOW-ONE-A;  DATA  REPORT. 

Aitken,  G.W.,  ed,  May  1982.  641p.,  ADB-068  569. 
For  selected  papers  see  37-1095  through  37-1107. 
37-1094 

SNOWFALL.  SNOWSTORMS.  SNOWFLAKES. 
ELECTROMAGNETIC  PROPERTIES. 

METEOROLOGICAL  DATA,  WAVE  PROPAGA¬ 
TION.  MILITARY  OPERATION.  VISIBILITY. 

This  report  contains  the  data  obtained  during  the  SNOW- 
ONE-A  Held  Experiipcnt.  All  of  the  data  suitable  for 
presentation  in  this  format  are  included  with  the  exception 
of  the  resulb  from  a  very  few  measurement  programs  whose 
data  could  not  be  provided  in  time  The  report  includes 
meteorological  mcasuremenb  made  by  CRREL  and  ASL; 
snow  charactenzation  data  from  CRREL,  AFGL  and  ASL. 
OptiMetncs.  NRL,  AFGL  and  Photomelncs:  millimeter  wave¬ 
length  propagation  mcasuremenb  made  by  BRL.  and  target/- 
background  data  from  Optimetnes.  The  SNOW-ONS- 
A  Field  Experiment  was  the  second  in  a  planned  series 
conducted  by  the  0>ld  Regions  Research  and  Engineering 
Laboratory  for  the  Directorate  of  Research  snd  Development 
of  the  U.S.  Army  Corps  of  Engineers  It  was  conducted 
at  CEATC,  Jericho.  Vermont  from  30  Nov.  1981  to  23 
Feb  1982. 

SR  92-09 

CRREL  2-INCH  FRAZIL  ICE  SAMPLER. 

Rand.  J.H..  May  1982,  8p. 

36-3744 

FRAZIL  ICE,  SAMPLERS,  ANTARCTICA— 
WEDDELL  SEA. 

The  CRREL  2-inch  frazil  ice  sampler  is  a  tubular  device 
for  obtaining  undbturbed  samples  of  frazil  ice  from  beneath 
a  floating  icc  cover.  It  flu  through  a  2  1/2  in -diameter 
hole  drilled  in  the  ice.  A  liquid-tight  seal  at  the  bottom 
of  the  sampler  prevenu  the  loss  of  frazil  ice  and/or  water 
from  the  tube  while  the  unit  ts  bang  raised.  The  sampler 
was  used  for  the  first  time  in  the  floes  in  the  Weddell 
Sea.  Anurctica  in  austral  summer.  1990-1981.  (Aulh. 
mod) 

SR  92-10 

EVALUATING  THE  HEAT  PUMP  ALTERNA* 
TIVE  FOR  HEATING  ENCLOSED  WASTEWA¬ 
TER  TREATMENT  PAaLtTlES  IN  COLD  RE¬ 
GIONS. 

Martel.  C.J..  et  al.  May  1982. 23p..  ADA-1 16  385.  1 1 
refs. 

Phetteplace.  G. 

39-1259 

HEAT  RECOVERY.  WASTE  TREATME^r^. 
WATER  TREATMENT.  PUMPS.  COST  ANAL¬ 
YSIS. 

This  report  presenu  a  flv  e-step  procedure  for  cv'aluatmg 
the  technical  and  economic  feasibility  of  using  heat  pumps 
to  recover  heal  from  treatment  plant  effluent  The  procedure 
IS  meant  to  be  used  at  the  facility  planning  level  by  engineers 
who  are  unfamiliar  with  this  technology.  Ar.  example 
of  the  use  of  the  procedure  and  ge.icral  design  informaiioo 
are  provided.  Also,  the  report  reviews  the  operational 
experience  with  heat  pumps  at  wastewater  planu  located 
in  Fairbanks.  Alaska.  Madison,  ^klscons^n.  and  Wilton.  Maine. 

SR  92-11 

SNOWPACK  PROFILE  ANALYSIS  USING  EX¬ 
TRACTED  THIN  SECnONS. 

Hirn5on.W.L,  May  1982.  l5p..ADA-ll7  839.3rcf$. 
36-3925 

SNOW  .SURVEY  TOOLS.  PROFILES.  EQUIP- 
.MENT. 

A  method  U  presented  for  obtaining  snow  profiles  for  analysis. 
The  method  and  required  equipment  re;4see  former  methods 
such  as  the  "roaring  bonfire"  technique  and  the  use  of 
dyes 

SR  92-12 

EFFECTS  OF  INUNDATION  ON  SIX  VARIE- 
TIF.S  OF  TURFGRASS. 

F.rbtsch.  F.H  .  et  al.  May  1982.  25r..  ADA-1 17  838. 
Refs,  p.17.25. 

Stark.  K  L. 

36-4002 

GRASSES.  GROWTH.  FLOODING.  DAMAGE. 
PLANT  PHYSIOLOGY.  TESTS 

Sit  coM-adapted  grasses  wen-  eiven  ien*dsy  dark  and  inunda¬ 
tion  stress  treatnenb  Nugget  Kentucky  Nuegrass  grown 
m  Soil  or  gravel  exhtbitrd  the  bes:  survtxal  Sydsport 
Muegrxss  did  well  in  gravel  Meadew  fnttail  and  maneha; 
brornr  survived  the  treatments  when  grown  in  sil:  soil,  hut 
did  not  when  grown  on  gravel  soil  Rhizomes  were  regene- 
rated  by  movi  of  the  gmies  Root  transverse  sectums 
d«d  not  thow  any  iiresv-rcla'.et!  damage,  but  leaf  sections 
did  The  damage  in  the  sections  paralleled  that  observed 
macroHopicaliy  FdectrofhorctK  anaiystsfor  the  pcroiidase 
enryme  complet  showed  significant  banding  pattern  differ- 
enefs  before  external  damage  was  sisible  This  :e<hr.»]ue 
may  prove  to  he  a  diagnostK  tom  for  determining  stress 
damage  Seedlings  of  all  grasses  except  sydsport  Nuegrau 
surstsed  a  l5-«{ay  inumlatton 
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IMPROVING  ELECTRIC  GROUNDING  IN 
FROZEN  MATERIALS. 

Deltney,  A.J.,  et  al,  June  1982,  I2p.,  ADA-117  873, 
14  refs. 

Sellminn,  P.V.,  Arcone,  S.A. 

37-51 

PERMAFROST  PHYSICS.  ELECTRICAL 
GROUNDING,  ELECTRICAL  RESISTIVITY,  SA¬ 
LINE  SOILS,  GRAIN  SIZE.  ELECTRIC  CHARGE, 
FROZEN  GROUND  PHYSICS,  TESTS. 

This  study  shows  that  rcsisunce  to  ground  of  a  simple 
vertical  clwtro^  in  frozen  fine-grained  soil  can  be  lowered 
significanUy  by  placing  it  in  a  hole  backniled  with  a  conductive 
soil-salt  mixture.  These  tests  were  performed  near  Fair¬ 
banks.  Alaska,  in  perennially  frozen  S'it.  Three  electrodes 
were  installed  in  holes  creatra  by  detonabng  standard  military 
shaped  charges  placed  at  the  ground  surface  The  backfill 
contained  varying  amounts  of  salt.  Measurement  of  resist¬ 
ance  to  ground  of  each  electrode  was  made  seasonally.  The 
resistance  to  ground  was  lowered  by  an  order  of  magnitude 
^  the  addition  of  a  water-saturated  salt-soil  backnil.  Im¬ 
provement  petststed  six  months  after  the  backfill  was  placed 
and  allowed  to  freeze.  The  degree  of  improvement  provided 
by  this  technique  will  be  a  function  of  gram  size  and  pemeabili- 
ty  of  the  surrounding  soil. 


SR  SM4 

EVALUATION  OF  A  SIMPLE  MODEL  FOR 
PREDICnNG  PHOSPHORUS  REMOVAL  BY 
SOILS  DURING  LAND  TREATMENT  OF  WAS¬ 
TEWATER 

Ryden,J.C,'ctal.June  1982,  12p..  ADA-117848. 33 
refs. 

Syers,  J.K..  Isksndar,  l.K. 

36-4092 

WASTE  TREATMENT.  WATER  TREATMENT. 
SOIL  CHEMISTRY.  FORECASTING.  LAND 
RECLAMATION.  MATHEMATICAL  MODELS. 

This  report  evaluates  a  simple  P  balance  model  to  predict 
site  longevity  with  respect  to  P  removal  during  land  treatment 
of  wastewater.  The  model  is  based  on  measured  inputs 
and  outputt  of  P  at  the  treatment  site  and  on  an  estimate 
of  the  P  storage  capacity  of  the  soil  profile.  Sorption 
of  P  by  three  sods  used  for  land  treatment  conformed  to 
tlw  P  sorption  model  based  on  a  generalized  isotherm 
Laboratory  sorpuon  tests  were  used  to  predict  P  storage 
eapneity  of  the  soil  profiles  al  a  solution  P  eonceniraiion 
cqinvatal  to  that  in  the  effluent  applied  to  the  soil  For 
two  soil  profiles  the  P  balance  mooci  predKted  site  longevities 
of  approximauly  30  and  210  yean.  The  extsiing  depth 
of  P  enrichment  in  these  profiles  predicted  from  the  nwMlel 
agreed  closely  with  measurements  of  P  enrichment  based 
on  amounts  of  NsOK-cxiractable  P  and  on  measured  soil 
solution  P  concentrations 


SR  U-IS 

LIMNOLOGICAL  INVESTIGATIONS:  LAKE 
KOOCANUSA.  MONTANA.  PART  4:  FACTORS 
CONTROLLING  PRIMARY  PRODUCTIVITY. 
Woods.  P.F..  <:  si.  Ju-.c  1982.  I06p..  ADA-1 19  328, 
Refs.  P.S4.63. 

Ftllcr.  CM. 

37-173 

BIOMASS.  RESERVOIRS.  LIMNOLOGY.  DAMS. 
PHOTOSYNTHESIS.  LAKE  WATER.  WATER 
TEMPERATURE, 

Postimpoundment  loadings  of  total  mtrogen  and  toul  phot- 
phonis  delivered  to  I  jkc  Koocanusa  by  the  pnncipsl  inflowing 
stream,  the  Kmuenai  River,  were  prediclcd  to  be  large  enough 
to  cause  eutrophication  of  the  lake:  however,  measured  annual 
pnmary  produettvily  for  1U72  through  I07J  was  relatively 
low,  aM  charactenstm  of  oligolrophic  values  because  phyto. 
plankton  photosynthesis  was  suppressed  by  physical  lunnologi. 
cal  factors.  The  predominant  flood^ontrol  function  of 
iIk  reservoir  necessitates  subsunlul  reductions  in  volume 
during  the  autumn  and  winter  These  large-scale  water 
movements  weakened  the  thermal  structure  of  the  reservoir 


SR  82-17 

r^PRCXEFJJINGSj. 

Snow  Symposium.  Isl.  Hanover.  NIL  August  1981. 
June  1982.  324p.,  ADB-09I  442.  Refs  passim  For 
individual  papers  see  40-1428  through  40-1946 
40-1927 

SNOW  SURVEYS.  SNOWFAI.U  BLOWING 
SNOW,  military  OPERATION.  SNOW  OP- 
TICS.  SNOW  ACOU.STICS.  TRANSMISSION. 
MEETINGS.  SCATTERING.  SNOW  WATF.R 
EQUIVALENT.  INFRARED  RADIATION.  VLSI 
BILITY. 


SR  82-18 

PROCEEDINGS  OF  A  WORKSHOP  ON  THE 
PROPERTIES  OF  SNOW.  8-10  APRIL  1981. 
SNOWBIRD,  UTAH. 

Brown.  R.L.  ed,  1982.  135p.,  ADA-120  517,  Refs, 
passim.  For  individual  papers  see  36-2530  through 

36- 2535  and  39-1718.  Includes  committee  chair¬ 
men's  reports. 

Colbeclc,  S.C.,  ed,  Yong,  R.N.,  cd. 

39-1717 

SNOW  PHYSICS.  SNOW  SURVEYS,  METAMOR¬ 
PHISM  (SNOW),  SNOW  MECHANICS,  SNOW 
ACCUMULATION,  SNOW  OPTICS,  SNOW 
ELECPRICAL  PROPERTIES. 

SR  82-19 

CHEMICAL  OBSCURANT  TESTS  DURING 
WINTER;  ENVIRONMENTAL  FATE. 

Cragin,  J.H  .  Aug.  1982,  9p.  ADB-068  594,  3  refs. 

37- 733 

AEROSOLS,  SNOW  COMPOSITION,  SNOW 
SURFACE,  AIR  POLLUTION.  CHEMICAL  PROP¬ 
ERTIES,  SMOKE  GENERATORS. 

Concentrations  of  orthophosphate.  IRl  and  1R2  obscuranu 
were  measured  in  surface  snow  samples  after  a  winter  test 
of  white  phosphorus  <WP)  smoke  and  the  two  infrared  screen- 
ers.  Sample  concentrations  of  IRl  and  tR2  decreased 
exponentially  downwind  from  the  smoke  release  point.  Or¬ 
thophosphate  concentrations  were  all  lower  than  the  analytical 
detection  limit  of  0.15  mg/L.  Quantities  of  smoke  released 
pose  no  hazard  to  the  public  or  envircinment  Snow  was 
found  to  provide  a  clean  non-eimtamir.aling  surface  upon 
which  to  collect  the  deposited  aerosol 

SR  82-20 

BIBLIOGRAPHY  OF  LITERATURE  ON  CHI¬ 
NA'S  GLAaERS  AND  PERMAFROST.  PART  1: 
1938-1979. 

Shen,  J..  ed,  Sep.  1982.  44p..  ADA-122  399. 

Zhang,  X.,  ed. 

37-2371 

GLAOER  SURVEYS.  PERMAFROST.  GLACI¬ 
OLOGY.  SNOW  SURVEYS,  ICE  SURVEYS.  BIB¬ 
LIOGRAPHIES.  AVALANCHES.  MUDFLOWS. 
REMOTE  SENSING.  MAPPING.  ISOTOPE 
ANALYSIS.  CHINA. 

This  report  is  a  translation  of  a  book  received  by  USACRREL 
as  part  of  its  cooperative  program  with  the  Institute  of 
Glaciology  and  Cryopedology,  .Academia  Sinica.  People’s 
Remiblic  of  China.  The  btidtography  covers  the  following 
topics,  glaciers  by  geographic  regions,  applied  glaciology  in¬ 
cluding  snow,  avalanches,  and  nver  ice.  permafrewt 
(cryopedology).  mud  flows,  and  survey  techniques  including 
nupping.  remote  sensing,  and  isoto^  analyses  A  list 
of  OincK  journals  is  included 
SR  82-21 

LIMNOLOGICAL  INVESTIGATIONS;  LAKE 
KOOCANUSA.  MONTANA.  PART  I:  PRE-IM¬ 
POUNDMENT  STUDY.  1967-1972. 
Bonde.T.J.H..et»I.Oct.  1982.  184p..  ADA.1 19  632. 
Refs.  p.76-7g. 

Bush.  R.M. 

39.1260 

LIMNOLOGY.  LAKE  WATER.  DAMS.  WATER 
POLLUnON.  RESERVOIR.S.  NUTRIENT  CY. 
CLE.  UNITED  STATES-.MONTANA- 
KOOCASUSA.  LAKE. 

This  report  documents  the  effects  of  the  constructio-i  of 
Libby  Dam  upon  the  water  q-jality  of  the  United  Sutes 
ponion  of  the  Kootenai  River  during  the  pre-impoundment 
phase  of  a  long-term  water  qiiaUty  study  Water  quality 
problems  dunng  dam  construction  appeared  to  be  restneted 
to  short-term  t.-icrcases  in  suspended  sediment  and  tuiNdity 
which  suppressed  the  aquatic  insect  population  in  the  river 
downstream  Abnormally  high  background  concer.trationv 
and  abrupt  chemical  changes  in  water  quality  dunng  the 
co-arse  of  the  study  vvere  attnbuted  to  mdusinal  discharges 
from  a  fcnilirer  plant  and  mtnm^  operation  located  on  an 
upstream  tnbutary  to  the  nver  Sutnent  loadmgs  of  nitrogen 
and  phosphorus  were  fo-and  to  be  of  sufficient  magnitude 
to  predict  the  development  of  eutrophic  conditionv  following 
impoundment  suggesting  that  efforts  m  ci*ntio!ling  nutrient 
point  sources  be  continued 

SR  82-22 

SUPPRF-SSION  OF  ICE  FOG  FROM  THE  FORT 
WAINWRIGHT.  ALA.SKA.  COOLING  POND. 
Walker.  K.F..  ct  »l.  Oct  1982. 34p .  ADA- 1 23  069.  28 
refs. 

Brunner.  W 
39-1729 

ICE  FOG.  VI.SIBH.ITV.  COl  NThRMEakSt  RE.S. 
PONDS.  COOLING  SV.TEM.S.  AIR  TEMPERA¬ 
TURE.  VEHICI.FoS.  ACCIDENTS 
fee  f<9f  n<ir  ih«  Ft  WBin«nf)it  i 

hsr^ril  OtHcrYRlMmi  a  suMuniiai 

in  hitiKiti)  S>th  private  an<l  pi^Iic  r««act«aY%  m  ihr 

path  of  the  «i«r4in|  poml*  hc  plume  Thit  rr(ltM4i«*n 
in  iRcrea»e»  a«  the  amh:ent  ait  temperature  fteRteatea 

VuihifitY  *a»  lea»  than  215  m  i*r)0  on  ike  Rirhariiuhn 
lltfhma)  on  the  aYcrajte  of  s  €Sa>a  for  ea<h  of  the  ^  Hata 
)eart  Data  er^leeiefl  (furtnf  the  minteri  of  itTo.xn.  loin. 


$1  and  198!>82  statiiticatly  show  that  use  of  a  monomolecular 
film  evaporation  suppressant,  hexadecanol.  on  the  pond  to 
reduce  ice  fog  is  tnelTccli\e.  There  is  an  immediate  need 
for  a  driver  warning  system  when  visibt!i:>  is  anected  by 
the  ice  fog. 
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LIMNOLOGICAL  INVESTIGATIONS:  LAKE 
KOOCANUSA*  MONTANA.  PART  3:  BASIC 
DATA,  POST-IMPOUNDMENX  1972-1978. 
Storm.  P.C,  ct  al.  Nov.  1982.  597p..  ADA-124  454, 8 
refs. 

Bondc,  Bush,  R.M.,  Helms,  J.W. 

38-4080 

LIMNOLOGY,  LAKE  WATER.  WATER  CHEMIS¬ 
TRY.  WATER  POLLUTION.  RESERVOIRS.  RIV- 
ERS,  STATISTICAL  ANALYSIS,  WASTE  DISPOS¬ 
AL,  W^ATER  TREATMENT.  WATER  TEMPERA¬ 
TURE.  UNITED  STATES-MONTANA— 
KOOCANUSA,  LAKE. 

Stud>  of  Lake  Koocanusa.  Montana  (the  rcsenoir  formed 
by  impoundment  of  the  Kootenai  River  by  Libby  Dam  in 
1972).  was  undertaken  in  1972  as  a  continuation  of  pre- 
impoundment  studies  of  the  Kootenai  River  underway  since 
1967.  This  report  presents  the  natcr  qualitydimnological 
^ta  compiled  by  the  Corps  of  En^ncers  Uom  1972  through 
t97g.  Additional  information  was  provided  by  the  Briti^ 
Columbia  Ministry  of  Environment.  Waste  Management 
Branch,  and  the  Water  Survey  of  Canada.  The  data  are 
presented  m  tabular  form  No  analyses  are  included. 


SR  82-24 

ENERGlt’  CONSERVATION  ATTHE  WEST  DOV¬ 
ER,  VERMONT,  WATER  POLLUTION  CON¬ 
TROL  FAaLITY. 

Martel.  CJ..  et  a).  Nov.  1982,  18p .  ADA-123  170, 4 
refs. 

Sargent,  B  C.  Bronson,  W.A. 

37-2372 

WATER  TREATMENT.  WATER  POLLUTION, 
SEWAGE  TREATMENT.  WASTE  TREATMENT, 
ENVIRONENTAL  PROTECTION.  COST  ANAL¬ 
YSIS. 

An  energy  audit  was  conducted  at  the  West  Dover.  Vermont, 
water  polturion  control  facility.  The  audit  revealed  that 
aeration,  not  pumping  to  the  land  treatment  site,  was  the 
largest  energy  consumer  As  a  result  of  the  audit.  fiTe 
Ermgy  Cbfu^ation  Opportunities  (EOO  were  evaluated. 
Three  cf  the  ECOs  were  recommended  for  implementation; 
these  could  result  in  annual  savings  of  more  that  S6000. 
The  remaining  two  ECOs  were  not  recommended  because 
of  a  large  capiul  investment  required  and  a  tong  payback 
period 


SR  82*25 

METHOD  FOR  MEASURING  ENRiaiED  LEV¬ 
ELS  OF  DEUTERlUwM  IN  SOIL  WATER. 
OHphanl.  J.L.  cl  al.  Nov.  1982.  I2p..  ADA-123  070. 
10  refs. 

Jenkins.  T  F .  Tice.  A  R. 

38-4039 

SOIL  WATER.  HYDROGEN.  ISOTOPES.  HE.AVY 
WATER.  SPECTROSCOPY,  ACCURACY. 

This  report  describes  procedures  for  analyring  hydrogen  iso¬ 
tope  ratios  Hydrogen  is  separated  from  liquid  water  or 
sml  nater  by  reacting  the  water  with  heated  uranium.  An 
isotopc-ratiA  masv  spectrometer  determines  the  atom  '^deuteri¬ 
um  in  the  hydrogen  to  a  prcciMon  of  0  0075  Ways 
of  upgrading  the  mast  spccirometer  to  obtain  better  precision 
are  also  discussed 


SR  82-26 

USER'S  INDFATO  CRRF.L  LANDTREATMFAT 
COMPUTER  PROGRAMS  AND  DATA  F1LF.S. 
Bcrggren.  P  A  .  ct  al.  Snv  1982. 65p .  AD.-\-l23  172. 
Refs  p.56-65 
Iskandar.  l.K. 

37-2373 

WASTE  TREAT.MENT.  WATER  TREAT.MENT. 
LAND  RECLAMATION.  COMPUTER  PRO¬ 
GRAMS 

This  user's  tndet  tv  a  dirrclorv  for  the  computer  programs 
a.-id  data  files  iteveloped  at  CRUM  oai  land  treatment  of 
waiirwatcr  Two  so-nputerv  are  used,  a  Pnine  located 
at  (RRht  and  the  Da-tmouth  Time  .Sharing  System  iDTSS) 
loratrd  at  Datimocih  College.  lUnoser,  Se»  Hampshire 
The  oi^ciiie  of  ihi4  directory  iv  to  sRow  users  to  locate 
and  use  or  request  .tesared  progtams  of  data  files,  so  maintain 
a  peri-iane-il  rr«ofg|  of  programs  4r>d  data  fitrs  developed 
tindei  the  land  irratmeni  program,  ard  to  assist  in  CCshnology 
iransfri  Appcndis  A  »orta?ns  a  »ist  of  jiiMished  papers 
and  techriHat  rrp>Mts  related  lo  the  qomputn  programs  ana 
the  klaia  ftirs  the  program  or  file  ^  .orcern  ts  listed 
at  the  end  of  each  citation 
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PILOT-SCALE  EVALUATION  OF  THE  NUTRI¬ 
ENT  nLM  TECHNIQUE  FOR  WASTEWATER 
TREATMENT. 

Bouzoun,  J.R..  et  al,  Nov.  1982.  34p.,  ADA-123  429> 
12  refs. 

Dteocr.  CJ..  Butler,  P.L. 

38-4383 

WASTE  TREATMENT,  WATER  TREATMENT, 
CHEMISTRY,  NUTRIENT  CYCLE,  PLANT 
PHYSIOLOGY,  WATER  RETENTION. 

An  experiment  was  conducted  to  determine  the  feasibility 
of  ua^  several  plant  species  in  a  pilot-scale  nutrient  film 
technique  (NFT)  installation  to  further  treat  primary-treated 
effluent  Tlie  reduction  of  biochemical  oxygen  demand, 
total  suspended  solids,  and  nitrogen  and  phos^Aorus  concentra¬ 
tions  by  the  NFT  is  discussed.  Tracer  studies  showed 
that  the  hydraulic  retention  time  of  the  wastewater  in  the 
NFT  tra^  was  inversely  related  to  the  wastewater  application 
rate,  and  that  for  a  given  flow,  plants  with  flne  root  systems 
(such  as  reed  canarygrass)  had  a  much  longer  detention 
time  than  f^nts  with  coarse  tuberous  rhizomes  (such  as 
cattaib).  The  SOD  reduction  could  be  desenb^  using 
the  plug-flow  reactor  model  with  first-order  kinetics. 

SR  8^2S 

PHYSICAL  PROPERTIES  OF  THE  ICE  COVER 
OF  THE  GREENLAND  SEA. 

Weeks,  W.F.,  Nov.  1982. 27p..  ADA-123  712,  3  refs. 

37-2374 

ICE  PHYSICS,  SEA  ICE.  ICE  STRUCTURE.  ICE 
COMPOSITION.  ICE  MECHANICS.  ICE  FRIC¬ 
TION.  ICE  ADHESION.  ICE  ELECTRICAL 
PROPERTIES.  ICE  THERMAL  PROPERTIES. 
FAST  ICE.  PACK  ICE,  GREENLAND  SEA. 

There  is  very  Utile  information  availabk  on  the  N>yrieal 
properties  of  the  ice  cover  of  the  Greenland  Sea.  This 
paper  reviews  what  b  known  about  the  different  types  of 
tee  that  arc  believed  to  occur  in  ihb  area.  It  also  disciaaes 
how  the  internal  structure  and  composition  of  these  ice 
maaaes  may  differ  from  those  of  the  more  extensively  studied 
of  the  tcaufort  Sea  and  identifies  gaps  in  the  present 
knowledge  of  the  properties  of  such  tee  masses  (regardless 
of  places  of  origin).  Finally  a  strategy  b  ouUmed  for 
efficiently  studying  the  properties  of  the  ice  in  the  Grccnlaad 
Sea  by  combtning  Mruetural  and  compositioftal  characterization 
with  limited  property  determinations. 

SR  S^30 

RASEUNE  WATER  QUALITY  MEASURE¬ 
MENTS  AT  SIX  CORPS  OF  ENGINEERS 
RESERVOIRS.  SUMMER  INI. 

Parker,  LV..  et  al.  Dec.  1982. 55p..  ADA-t25  440. 13 
refi. 

Jenkins,  T.F..  BrockcU.  B.E..  Butler.  P.L.  Cragin.  J.H.. 
Govoni,  J.W..  Keller.  D.B, 

37- 3495 

RESERVOIRS.  WATER  CHEMISTRY.  WATER 
POLLUnON.  CHEMICAL  ANALYSIS.  WATER 
TEMPERATURE.  SUSPENDED  SEDIMENTS. 

Water  quakiy  formation  was  collected  at  kx  reservoirs 
of  the  New  England  Drvvuon.  t;,S  Army  Corps  of  Engineers, 
durwg  the  summer  and  fall  of  iPf  1  The  rctersous  tested 
included  Ball  Mountain  in  Jamaica.  Vermont.  Es-ereti  and 
Hopkinton-Elm  Brook  m  llopkintofi.  New  Hampshire.  North 
Hartland  m  North  flanland.  Vermont.  SMughton  Pood  and 
North  Springfield  in  North  SpnngfWld.  Vermont,  and  Town- 
abend  in  Townshend.  Vermont  ReU  measurements  includ¬ 
ed  temperature.  pH.  cocdoctmty.  dissolscd  oxygen,  depth, 
and  the  powt  of  vuua!  extineimcv  Laboratory  analyses 
included  determination  of  total  saspended  matter,  tcrbsdity. 
alkalinity,  ammonmm.  nitrate,  ortlw^tkosphatc.  foul  phos- 
pharua.  total  mtrogen.  toul  organic  carbon,  heasp  metals 
(Zn.  Cd  and  Cr),  fecal  coliforms.  and  chloro^)-!]  a. 

SR  82-31 

RESERVOIR  BANK  FJIOSION  CAUSED  AND 

INFLUENCED  BY  ICE  COVFJt 

Gatto.  LW..  Dec.  1982.  26p.  ADA-IN  508.  Refa. 

p.20-26. 

38- 404C 

BANKS  (WATERWAYS).  SOIL  EROSION.  ICE 
EROSION.  RESERVOIRS.  ICE  COVER  EFFECT. 
EROSION.  WATER  LEVEL  BEACHES. 

The  purpose  «4  thb  sti^,  «as  to  evaluate  the  importance 
of  reservoir  hank  ernsaon  caused  bs  an  kc  coser  The 
evaluation  is  has^  «ni  a  htcrature  resiew  and  on  inferences 
made  from  field  ohsenataons  and  experience  Very  little 
IS  known  about  the  amount  of  resersoxr  hank  erosion  caused 
by  the  actucs  of  an  ace  eoser.  although  rmsidrrabSe  informa¬ 
tion  IS  availabie  on  the  processes  »««  ice-rriated  erosion  along 
the  shorelines  or  beaches  of  oceans,  nsers  or  lakes  The 
importance  of  ice-reUted  erosion  along  a  rrsenotr  hank 
seems  to  he  iSctermined  pnminl)  b>  water  lesel  If  the 
resmtur  water  lesel  is  high  enough  for  ice  to  act  dircctl> 
on  the  hank  face,  the  amount  of  erosaon  caused  by  kc 
emrid  be  substantial  If  the  water  ksel  is  belo«  the 
bank,  kc  would  hast  no  direct  effe*.:  on  it  Ifomeser. 
KC  could  indirectly  increase  ba.*ik  mst^nhts  by  disrupting 
and  eroding  nearshore  and  beach  /ones,  which  could  lead 
to  bank  erosion 


SR  82-32 

DEVELOPING  A  WATER  WELL  FOR  THE  ICE 
BACKnLLING  OF  DYE.2. 

Rand.  J.H..  Dec.  1982,  19p..  ADA-125  503,  11  refs. 
39-1730 

WATER  SUPPLY,  ICE  MELTING,  WELLS.  LOG- 
ISnCS,  GREENLAND. 

One  proposal  to  extend  the  useful  life  of  DEW  Line  Ice 
Cap  Station  DYE-2  u  to  backfill  the  tower  50  feet  of  the 
truss  enclosure  with  ice  This  report  diKusses  a  method 
by  which  2.8  million  galloAS  of  water  would  be  collected 
and  stored  by  melung  ice.  Also  included  u  a  description 
of  required  comptments.  their  costs  and  the  lo^tical  require¬ 
ments  to  estaUbh  such  a  system. 
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INFRARED  INSPECnON  OP  NEW  ROOFS. 
Korhonen.  C.  Dec.  1982.  Up..  ADA-12S  S02. 9  refs. 
37-2788 

ROOFS.  MOISTURE  DETECTION.  INFRARED 
PHOTOGRAPHY.  THERMAL  INSULATION. 
BUILDINGS. 

The  feasibility  of  using  infraredcameras  to  detect  wet  insulation 
during  the  typical  l-year  warranty  period  for  new  Army 
roofs  xvas  sti^ied  Both  the  ^iiy  to  gam  mobture  and 
the  manner  of  wetting  of  insulations  were  of  major  concern. 
Although  some  insulatiofts  take  on  moisture  mueh  slower 
that  others.  8  to  10  months  usually  b  ample  time  for  most 
insulations  to  absorb  enough  mobture  to  be  detectable  W 
an  infrared  camera.  However,  the  early  signs  of  this 
mobture  as  seen  with  the  infrared  camera  differ  with  insulation 
type  Basically,  boards  of  slower-wetting  cullular  piastie 
insuUtions  tniciaily  wret  at  their  perimeters,  whereas  highly 
^soebent  fibrous  insulations  tend  wret  more  or  less  uniformly 
An  infrared  camera  is  xrell  suited  for  fining  the  typically 
small  and  sometimes  irrcgwlarty  shap^  wet  areas  on  a  new 
roof.  A  speaficabon  incorporattfig  this  technology  should 
be  now  tcMcd. 


SR  834)1 

USING  THE  DWOPER  ROUHNG  MODEL  TO 
SIMULATE  RIVER  FLOWS  WITH  ICE- 
Daly.  S.F..  et  al.  Jan.  1983.  19p..  ADA-125  439.  10 
refa. 

Ashton.  G.D. 

37-2487 

RIVER  FLOW.  RIVER  ICE.  ICE  COVER  EFFECT. 
ICEBOUND  RIVERS.  FLOODS.  FLOW  RATE. 
MATHEMATICAL  MODELS. 

The  flow  rouUM  model  of  the  Satienal  Weather  Service 
entitled  DWOPER  (Dynamic  W'ave  Operational  Forecast 
Program)  b  exanuned  with  r^ard  to  the  modifications  required 
to  include  the  effect  of  river  see  on  the  flow  vanrfdcs 
of  water  level  and  dbcharg?  Diffievltics  in  modeltag 
the  ice  effects  are  dcscrftci*  Example  model  output  is 
fwesented  showing  the  iranaVnt  effects  introduced  by  imposi¬ 
tion  of  removal  of  the  kc  co*er  from  and  otherwise  uncovered 
flow. 


SR  83-03 

CRREL  INSTRUMENTED  VEHICLE;  HARD¬ 
WARE  AND  SOFTWARE. 

Blaistkll.  G.L.  Jan.  1983. 75p..  ADA-I2t  713. 
JI-404I 

TIRES.  VEHICLES.  LOADS  (FORCES).  SURFACE 
PROPERTIES.  TESTS.  COMPUTER  PROGRAMS. 
MEASURING  INSTRUMENTS.  MAINTE¬ 
NANCE,  VELOCm*. 

Tha  report  gives  a  detailed  devriptioa  of  the  CRREL  Instru¬ 
mented  VchKte  (CIV*)  The  CIV  is  equipped  with  insbumea- 
tatvo  to  mrasare  three  mutially  perptndKuUr  forces  acting 
at  the  interface  between  the  front  tires  and  any  surface 
matemJ  In  addibon.  accurate  wheel  ar.d  vehulc  speeds 
and  rear  axle  to^ue  arr  measured.  The  vthKle  b  equipped 
for  front-wheeL  rcar-«hcd  or  four-wheel  dme.  A  dual 
brake  system  allows  front-,  rear-  or  focr-wherl  braking.  A 
nun«co(sputer-based  data  ncqvwtKKs  system  is  mstaSed  in 
the  vehicle  to  eootrol  data  gathensg  and  to  process  the 
data  The  software  for  data  acqmsrtioo  and  nusi;^tton 
and  the  tnierfacmg  techsiqurs  rcqsKtd  arr  described 


SR  83-04 

SNOW  .SYMPOSIU.M  2;  VS.  ARMY  COLD  RF- 
GtONS  RESF.ARai  AND  ENGINEFJH.NG 
LABORATORY.  HANOVER.  NEW  IIAMF- 
SlflRF..  AUGUST  1982.  VOUL 
Sr.owr  Sympnssum.  2nd.  Hanover.  NH,  August  1982. 
Mar  I98J,  295p .  .ADB-O'^J  046.  Ref*  passim  For 
individual  papers  see  J8-4J05  through  38-4325 
38-4304 

.SNOW  PHYSICS.  SNOW  CRYSTAL  .STRLC- 
TURK,  snowfall  BLOWING  SNOW.  SNOW 
OPTICS.  INFRARED  RADIATION.  LIGHT 
TRANSMISSION.  LIGHT  SCATTERING.  VLSI 
BILITY.  MODELS.  MEETINGS. 


SR  83-05 

FROZEN  SOIL  CHARACTERISTICS  THAT  AF¬ 
FECT  LAND  MINE  FUNCTIONING. 

Richmond.  P.W.,  Apr.  1983,  18p.,  ADA-144  308,  10 
refs. 

39-96 

MILITARY  OPERATION,  FROZEN  GROUND 
MECHANICS,  EXPLOSION  EFFECTS,  LOADS 
(FORCES),  MINES  (ORDNANCE).  FREEZE 
THAW  CYCLES,  STRESSES.  FROZEN  GROUND 
TEMPERATURE.  TENSILE  PROPERTIES. 
WATER  CONTENT. 

This  report  discusses  the  results  of  an  experiment  to  determine 
the  effect  of  five  factors  on  the  load  transferred  through 
frozen  soil  to  a  buried  land  mine.  The  five  variable 
examined  were  load,  temperature,  number  of  freeze-tluw 
cycles,  soil,  and  water  content  Analysts  of  a  half-fraction 
factorial  expenment  shows  that  no  one  variable  can  be  used 
as  a  predator  of  mme  functioning  performance- 


SR  83-06 

OPTIMIZATION  MODEL  FOR  LAND  TREAT¬ 
MENT  PLANNING,  DESIGN  AND  OPERA¬ 
TION.  PART  1.  BACKGROUND  AND  LITERA¬ 
TURE  REVIEW. 

Baron.  J.A..  ct  ai.  Apr.  1983.  35p.,  ADA-134  554. 
Refs,  p.31-35. 

Lynch.  D.R..  Iskandar.  I.K. 

38-882 

LAND  RECLAMATION,  WASTE  TREATMENT. 
WATER  TREATMENT.  MODELS.  DESIGN.  NU¬ 
TRIENT  CTCLE.  SEASONAL  VARIATIONS. 
AGRICULTURE. 

The  material  presented  in  Part  I  b  intended  to  provide 
insight  into  the  posiible  land  treatment  pUs^g  obscctivcs. 
the  status  of  land  treatment  research  arid  implementation, 
the  renovativc  processes  that  occur  in  the  various  components 
of  these  systems,  and  the  potential  for  opcimiziog  the  conffgiM* 
tion  of  these  components.  The  structure  and  a^p^tion 
of  nine  models,  wluch  include  methods  to  optimize  the 
regtonal  planning,  design  and  operation  of  slow-rate  land 
treabneni  systems,  are  briefly  dtscusacd.  General  comments 
follow  on  the  overall  status  of  research  in  land  treatment 
modeUog  and  design  and  directions  for  future  work. 


SR  83-97 

OPTIMIZATION  MODEL  FOR  LAND  TREAT¬ 
MENT  PLANNING.  DESIGN  AND  OPERA¬ 
TION.  PART  2-  CASE  STUDY. 

Baron.  J.A..  ct  al.  Apr.  1983.  30p..  ADA-134  513.  14 
refs. 

Lynch.  D.R..  Iskandar.  I.K. 

38-883 

WASTE  TREATMENT.  WATER  TREATMENT, 
LAND  RECLAMATION.  DESIGN.  MODELS. 
NUTRIENT  O'CLE.  AGRICULTURE. 

A  procedure  to  evaloaic  design  and  operating  options  for 
slow-rate  land  irralment  systems  ts  demonstrated  The 
nonlinear  optimiration  model  LTMOD  is  used  to  generate 
optimal  monthly  operating  regimes  (effluent  appikation  pne- 
tems)  and  to  define  opeu^  design  conftguratioAs  (cowibw- 
tmns  cvf  »u«ragc  capacity  and  imgatson  area)  Dk  model 
IS  apphed  to  a  hypmhetKal  slow-rate  land  treairacni  system 
is  a  cook  humid  area  with  a  forage  crop,  nhcrc  the  operation 
and  design  of  the  system  is  constrained  by  the  pokntial 
for  nitrogen  renovation  m  the  storage  facility  and  m  the 
socl-crop  system  The  cost  f^opertKS  over  the  range  of 
optimal  d^gn  alternatives  are  examined  to  deduce  some 
general  cost  charactcnstics  t4  slow-rate  systems  ranging  from 
0  5  to  10  legd 


SR  83-08 

OPnMIZATtON  MODFX  FOR  LAND  TREAT¬ 
MENT  PLANNING.  DF.StGN  AND  OPERA¬ 
TION.  PART  3.  MODFX  DESCRIPTION  AND 
USFJe*S  GUIDF,. 

Baron.  J  A  .  ct  al.  Apr.  1983.  38p.  ADA.I34  461.  4 
refs. 

Lynch.  D  R. 

38-884 

WASTE  TPF.AT.MRNT.  IJ^SD  RECLAMATION. 
WATER  TREATMENT.  MODELS.  DF-SIGN. 

A  RosUnear  optimi/ation  tnoilel  appltcablc  to  xb»w-ra:c  land 
trratment  systems  tn  cool,  hssiid  rrgionv  is  devenbed  Th.e 
iR«^ri  ;^rKr.b<s  optimal  design  saruKes  as  as  an  operat¬ 
ing  Schedule  for  a  facility  compnsisg  a  storage  lagoon  with 
bypass  a:^  a  stngle-cfop  irrigation  svvtem  The  optimiration 
IS  a4hieved  by  use  of  generalt/ed.  commercially  asadable 
square  that  emSraites  the  rediMCil  gradicni  metS^  The 
model  ec-sstions  arr  presented  The  computational  structure 
as  implemented  on  the  CPftkl  rntrr  .System  ts  described, 
with  iRstruettons  for  use  .\  lampte  yrr^em  inustratcs 
m««fie!  appsication.  and  a  pfograTi  list  ng  ts  appended 
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SPECIAL  REPORTS 


SR 


SR  134)9  i 

CORPS  OF  ENGINEERS  LAND  TREATMENT 
OF  WASTEWATER  RESEARCH  PROGRAM:  AN 
ANNOTATED  BIBLIOGRAPHY. 

Parker,  L.V.,  et  a).  Apr.  1983.  82p..  ADA*130  136. 
Bergfren.  P.A..  Iskandar.  I.K..  Irwin,  D..  McDade,  C, 
Hardenberf,  M. 

38*4042 

WASTE  TREATMENT,  WATER  TREATMENT, 
SANITARY  ENGINEERING,  LAND  RECLAMA* 
TION.  BIBLIOGRAPHIES. 

TIus  bibbo^phy  contains  publicauons  of  research  funded 
in  whole  or  in  part  by  the  Corps  of  Engineers  Land  Trcatntent 
Research  Program,  conduct^  from  January  1972  to  May 
1912.  The  program  was  ofllcially  complete  in  October 
1910.  Six  types  of  pi^ications  are  includ^*  1)  piMications 
in  open  literature  (which  may  include  papers  in  journals, 
chapters  in  books  and  books).  2)  technical  reports.  3)  en^neer 
technical  letters.  4)  draft  translations  (mainly  from  Russian). 
5)  theses  and  dissertations  (M.S .  Ph.D.).  and  6)  presenutions 
at  scienufic  conferences 

SR  13*10 

SYNOPnC  METEOROLOGY  DURING  THE 
SN0W4>NE*A  HELD  EXPERIMENT. 

BUclto,  M.A.,  May  1983,  80p.,  ADA-134  888.  8  refs. 
38-185 

SNOWFALL.  STORMS.  FREEZING.  SYNOPTIC 
METEOROLOGY.  PRECIPITATION 

(METEOROLOGY),  METEOROLOGICAL 

DATA. 

‘Die  daily  atmo^henc  systems  and  weather  fronts  that  trav« 
ersed  the  northeastern  United  States  during  the  SNOW* 
ONE-A  ndd  Experiment  from  30  Norember  to  20  December 
1981  and  from  3  January  to  10  February  1912  are  summariied. 
This  experiment  is  the  second  of  a  series  of  winter  measure¬ 
ments  of  the  influence  of  aimo^hcrK  obKurants  on  dectro* 
optical  system  performance  The  analysts  of  the  large- 
scak  synop^  weather  patterns  that  developed  during  Uk 
field  test  p^iod  constitutes  a  critiea]  component  of  the  research 
program.  PreeipttationinnorthcmVcrmoocdurMgSSOW- 
OSE-A  was  near  normal  for  the  region.  Numerous  separate 
snowkU  events,  including  some  with  substantial  amounts 
of  MOW.  were  recorded  during  the  experiment  period.  Al¬ 
most  all  of  the  storms  that  produMd  more  than  6  cm 
of  snow  resulted  from  coastal  cyclogencsis  or  developing 
waves  that  deepened  as  moved  north  or  northeastward 
along  the  Atlantic  coastline.  The  majority  of  the  other 
events  with  lifter  amounts  of  fretting  prcciptution  were 
caused  by  less  intense  storm  systems,  troughs,  or  fronts 
that  traversed  the  regMO  from  the  west  or  northwest  and 
oRcn  moved  <)uitc  rapidly. 

SR  t3-tl 

EFFECT  OF  VESSEL  SIZE  ON  SHORELINE 
AND  SHORE  STRUCTURE  DAMAGE  ALONG 
THE  GREAT  LAKES  CONNECDNC  CHAN¬ 
NELS. 

Wuebben.  i.L.  May  1983.  62p..  ADA-134  887.  13 
ttf%. 

40-4677 

SHORES.  OlANNELS  (WATERWAYS).  ICE 
LOADS.  SHIPS.  STRUCTURES.  DAMAGE. 
VELOCm'.  GREAT  LAKES. 

In  coi^unction  with  the  Great  Lakes  connecting  channels 
and  harbors  study,  this  report  examines  the  potentul  damage 
to  the  shore  and  shore  suucturcs  due  u>  an  increaK  in 
vcsacl  site.  The  areas  considered  in  tha  report  arc  the 
United  States  shorelines  along  the  Sv  Marys.  Sl  Clair  and 
Detroit  nverv  The  p(Ker.baI  for  shordme  or  shore  structure 
damage  due  to  an  increase  in  vessel  sire  was  revieucd 
•o  both  a  conceptual  and  sttc-spccifx  basis.  Shi^tndurcd 
waves  were  uied  out  as  a  damage  mechanism  since  the 
analyab  showed  that  the  contemplated  increases  in  vessel 
site  would  not  significantly  affect  wave  heights  in  the  sear^iorc 
tone.  Propdkr  wa^  was  discocsted  for  similar  reasons 
Shtp^ndured  drawndown  was  determined  to  be  the  major 
pocenbal  damage  mechanism  U*h4e  larger  ships  potentuSy 
produce  more  damage,  iha  potential  a  significant  only  tn 
severely  restfKted  channel  sections  for  the  site  increase 
considered  here.  Ry  far  the  most  significant  factor  in 
du^r^ted  damage  potential  a  vessel  speed  In  almost 
aH  areas  the  effftt  <4  an  increase  tn  vessel  sire  could  be 
ebniinated  b^  a  redsetsoo  in  vessel  speed  f4  1-2  irph. 

SR  S3-12 

MtZEX— A  PROGRAM  FOR  MESOSCALE  AlR- 
ICE4>CEAN  INTFJIACnON  F..XPER1MENTS 
IN  ARCTIC  MARGINAL  ICE  ZONES.  2.  A 
SaENCE  PLAN  FOR  A  SUMMER  MARGINAL 
ICE  ZONE  F.XPERI.MFJVT  IN  THE  FRAM 
STRAtT/GREF^'LAND  SF.A:  1984. 

Johannoseti.  OM.  ed.  May  K83.  ADA-134 

172.  Refs,  p  19-21 

Hibler.  W'.D,  lli.  Wadhan*s.  P.  cd.  Campbell. 
WJ..ed.  Masselmann.  U  .^d.  pyer.  1  .cd.  Dunbar.  M.. 
cd. 

38-876 

ICE  water  interface.  ICF  air  INTERFACE. 
ICE  NAVIGATION.  ICE  EDGE.  RFJvEARCH 
PROJECTS.  GREENLAND  SE,V 


SR  83-13 

REPORTS  OF  THE  U.S.-U3.S.R.  WEDDELL 
POLYNYA  EXPEDITION.  OCTOBER-NOVEM- 
BER  1981.  VOLUME  6:  UPPER-AIR  DATA. 
Andreas,  E.L.  May  1983.  288p.,  ADA-134  871. 
38-4498 

MARINE  METEOROLOGY,  SOUNDING, 
METEOROLOGICAL  INSTRU.MENTS,  AN- 
TARCnCA-WEDDELL  SEA. 

TTus  report  summarizes  the  most  eatensive  set  of  upper- 
air  data  ever  collected  over  Antarctic  sea  ice  in  winter, 
the  data  obtained  using  radtosondes  during  the  U.S.-USS  R. 
Weddell  Polynya  Expeditiort  The  report  includes  a  descrip¬ 
tion  of  the  two  radiosonde  systems  used,  a  chronological 
luting  of  all  110  soundings  made  during  the  expedition, 
a  diKussion  of  measured  and  derived  quantities,  listings 
of  all  of  the  sounding  data,  and  plots  to  $  km  of  the 
potential  temperature  profile  from  each  sounding. 


SR  83-14 

REPORTS  OF  THE  U.S.-US.S.R.  WEDDELL 
POLYNYA  EXPEDITION.  OCTOBER-NOVEM- 
BER  1981  VOLUME  7:  SURFACE-LEVEL 
METEOROLOGICAL  DATA. 

Andreas,  EL.  et  al.  May  1983,  32p.,  ADA- 134  476. 
11  refs. 

Makshtas.  A.P. 

38-867 

METEOROLOGICAL  DATA.  SEA  ICE,  ICE  TEM¬ 
PERATURE.  WIND  VELOCITY.  AIR  TEMPERA¬ 
TURE,  HUMIDITY,  SOLAR  RADIATION,  AN- 
TARCnCA-WEDDELL  SEA. 

Thb  report  summarizes  a  comprehensive  set  of  surface-level 
meteorological  data  coUeeted  on  the  SftkhMU  Somov  over 
sea  tee  in  the  southern  ocean  dunng  the  US.-USS  R.  Weddell 
Polynya  Eapedition  tn  October  and  November  of  198 1 .  The 
dau  assembled  here  compme  three  dbtioct  sets  of  measure¬ 
ments:  the  standard  meteorole^al  observations  at  3-bottr 
intervals  for  41  consecutive  days,  radiation  and  ice-surface 
temperature  measurements  every  hour  for  23  days  wbte 
the  Somov  was  within  the  AntarciK  ice  pack,  and  23  sets 
of  atmospheric  surface-Uyet  profiles  of  velocity,  temperature 
and  httfl^ty  for  various  scarce  conditions.  (Auih.) 


SR  83-15 

SHOREUNE  EROSION  AND  SHORE  STRUC¬ 
TURE  DAMAGE  ON  THE  ST.  MARYS  RIVER. 
Wuebben.  J.L.  Mty  1983, 3^..  ADA-134  863. 4  rds. 

38-886 

SHORELINE  MODIFICATION.  SHORE  ERO¬ 
SION.  FAST  ICE.  SEDIMENT  TRANSPORT. 
STRUCTURES.  DAMAGE.  ICE  NAVIGATION. 
ICE  FLOES.  PIERS. 

From  1941  to  19*0  navigatKMi  on  the  Sl  Marys  River 
closed  for  the  winter  from  mid-December  to  nud-ApnL 
Subsequent  extension  of  the  navigation  season  to  include 
the  winter  months  resulted  in  complaints  of  shoreltae  and 
dock  damage  along  the  navigation  channels.  Studies  were 
initiated  to  examine  the  potenual  fet  navigation-caused  dam¬ 
age.  but  information  on  damage  during  a  navigaison-frec 
winter  was  lacking.  Smcc  liauted  navigation  was  planned 
during  the  1979.f0  winter,  the  St.  Marys  River  System 
could  be  examined  under  relatively  undistutbed  conditions^ 
The  rrpoet  exammes  pocentul  navigauon-fetated  damage 
mcchanssms  and  presents  data  from  the  closed  navigation 
season  The  resets  an  compared  with  laformatuKi  c^lectcd 
during  previous  pcnols  with  winter  navigation 
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.SNOW-ONE-B  DATA  RFJN3RT. 

Bates.  R.E.  cd.  June  1983. 284p ,  ADB-0S8  224,  Refs, 
passim.  For  individual  papers  sec  39-1952  through 
39-1961.  For  SNOW*-ONE-A  prchmiiury  dau  re¬ 
port  sec  37-1094  (SR  82-8). 

Bowen.  5.L,  cd. 

39-1951 

SNOWFI.AKE5.  WAVE  PROPAGATION.  MILI¬ 
TARY  OrF.RATION.  .SNOWFALL  SNOW- 
STORMS.  METF.OROI.OGICAI.  DATA.  VlSIBtLt- 
TY,  ELECTROMAGNETIC  PROPF.RTIF«S.  OPTI- 
CAL  PROPERTIF-S.TRANSMIS.SION 

Tha  »  the  third  in  a  serves  of  data  reports  on  the  SNOW 
ftdd  ctpenments  of  the  L  5  Army  Coept  of  F.r.gmrers 
Winter  RattiefieW!  ObKuration  Research  Program  It  con¬ 
tains  data  ohutnrd  by  the  v.  5  Army  Cold  Regw-ns  Research 
and  Engineering  fjibora^ry  and  other  agencies  dunng  the 
SNOW  ONF  R  field  evprnment  at  Camp  Graybng.  MKhtgan. 
between  >0  November  and  17  December  iss;  InchidM 
are  data  on  fr.etroroSogy.  atmospherK  twbskncr.  viwbte  and 
IR  transmission,  wiow  characreriration.  miCimetrr  wavelength 
radar  propagation,  tranvmitunce  through  falling  and  blowing 
vnow.  the  iadar  system,  the  SM.ART  system,  and  preliminary 
smoke  ifiaU  with  s-iow  m%  j  eoatravt  background 


SR  83-17 

PROCEEDINGS  OF  THE  HRST  INTERNA¬ 
TIONAL  WORKSHOP  ON  ATMOSPHERIC 
laNG  OF  STRUCTURES,  1-3  JUNE  IW2.  HAN¬ 
OVER,  NEW  HAMPSHIRE. 

Minsk.  L.D..  ed.  June  1983.  366p..  ADA-131  869, 
Refs,  passim.  For  individual  papers  see  38~t24 
throufli  38-463. 

38-423 

ICING.  STRUCTURES.  ICE  LOADS,  SNOW 
LOADS.  ICE  ACCRETION.  SNOW  ACCUMULA- 
TION.  TRANSMISSION  LINES,  POWER  LINE 
ICING,  MEETINGS.  ICE  REMOVAL.  ICE  PRE¬ 
VENTION. 


SR  (3-1* 

EFFECT  OF  UNCONnNED  LOADING  ON  THE 
UNFROZEN  WATER  CONTENT  OF  MANCHES¬ 
TER  SILT. 

Oliphant,  LL.,  et  al.  June  I98J.  I7p .  ADA-131  8SI. 
13  refs. 

Tice,  A.R.,  Berg,  R. 

39-1370 

FROZEN  GROUND  STRENGTH.  LOADS 
(FORCES).  UNFROZEN  WATER  CONTENT. 
SOIL  WATER,  TEMPERATURE  MEASURE¬ 
MENT.  NUCLEAR  MAGNETIC  RESONANCE. 
THERMODYNAMICS. 

Frozen  samHes  of  a  Maochesser  uH  havin,  vanona  local 
water  contenta  were  aubjected  to  acveral  atircitarge  loads, 
and  the  unfrozen  water  content  was  incaaured  with  SMK 
aa  the  temperature  waa  pradualljr  ritaed  The  aureharpe 
prcaanec  had  a  grcatcT  effect  on  the  t-afroren  water  content 
than  had  been  picdieteduainp  the  damnmdapeyf  on  cquattoii. 
This  effect  waa  captained  by  conardermp  the  loaded  aamplca 
aa  fioncquilihnuffl  ajatema  tn  which  the  aureharpe  peeaaurca 
were  coneentrated  in  the  icc  phase. 


SR  13-1* 

PREDICTING  LAKE  ICE  DECAY. 

Ashton.  G.D..  June  1983, 4p..  ADA-132  012.  4  refs. 
38-471 

LAKE  ICE.  ICE  DETERIORATION.  HEAT 
TRANSFER.  FORECASTINC.  DECREE  DAYS. 
ANALYSIS  (MATHEMATICS). 

A  ntac'itaur  record  of  the  lake  tee  deeap  pattern  of  Foot 
fond  in  L)rine.  Sew  Hampihirc,  ia  analprcd  unw,  a  aimplc 
alpenthni.  Qtntc  pood  eorrclaciona  hetween  dccap  tatca 
and  thawing  degrecalapa  are  ohcaiacd  uaing  heat  tranafer 
cocfficicata  on  the  order  of  15-20  Ihiaq  nltdeg  C 


SR  13-2 

REPORTS  OF  THE  U.S.-USA.R.  WEDDELL 
POLYNYA  EXPEDITION.  OCTODER-NOVEM- 
■ER  IMI.  VOLUME  S.  SEA  ICE  ORSUVA- 
TION& 

Acklc>-.  S.F..  et  al.  Jan.  19(3.  tf.  -h  59p..  ADA-IJO 
140. 4  refa. 

Smith.  SJ. 

39.J80 

SEA  ICE  DISTRIBUTION.  POLYNYAS.  ICE 
CONDITIONS. 

Sea  tee  eondtuma  are  preaented  tn  acacral  fttmtata  Thcae 
meludc  as  tee  eondttmsa  map  prepared  hp  the  ahtp'a  meteoro. 
logieal  crew,  a  narramc  tec  log  aupplemcsted  hp  photographa 
taken  bp  i-sc  of  the  authora.  and  dailp  asleUite  photogra^ 
There  are  peeacsteJ  in  a  format  eompilssg  each  dav'a  coadtnona 
on  one  or  two  pagea.  Thcae  ohaeraattesa  are  being  eocrelatrd 
with  odier  aateUrtc^iared  catssatca  of  tee  eondtOona.  and 
with  ocher  fweasographie  and  mcteoeobtgKal  nteaaurrmentr 
made  during  the  eapedtcion  tAstht 
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nSNOW  covn  AND  MKTEOIKOLOCY'  AT  AL- 
LACAwSH,  MAINE.  1977-1980. 

Bates.  R .  June  1983.  49p.  ADA-132  013.  4  rtfs. 
38-472 

SNOW  COVF.R  DLXTRIBtTION.  SNOW  SLR- 
VF.Y.S.  SNOW  WATER  EOLIVALENT.  PRECIPI¬ 
TATION  (METEOROLOC^I.  WF-ATHER  .STA¬ 
TIONS,  METEOROLOGICAL  DATA.  I  NTTED 
oSTATFnS^  MAINE  AI.LAG/VSH 

A  cAtArkic  Bittrd«Ci4/9gicxl  ftvU  vutHWi  xM  x  vs>vw  vunry 
ectwMk  writ  «cf  ur  :h<  Allxgxih  Kivrr  W»:cnh<'4  t«* 
rcc(-f4  bxKisiK  ctmdiaidmv  td*  c*mv$nK:mn  <4  fhr 

l>Kkcy-tm<d^n  Dxm  m  ihv  u^^^r  8f  J(4m  ftivrr  Pxvtn 
in  AUxgxvh.  Mxinv  Nfxtly  ihiet  yrxrv  <4  4x4y  4xu 
«0«t  Mxy  issoi  asf  Mi.mmxnrr4  xn4  t**n;»xiv«l 
bmgatvfm  cImxiK  crnifSitumv  f«*f  nvxrby  N*x:v*nxl  W’cxthrf 
Smxc  vutwmi  Air  trmrtrxturr  v^iuev  f<*r  ASxgivh  xrr 
Mmtlxr  t4v  th49«c  fdH  (Wf*  ftcxrrvi  e»rf<4*r<4<*gi<xl  vutKmi, 
wi:rr  cquivxlmi  xmewsiti  xM  vn4«wfx8  tf-fxlv 

in  th«  ARigxvh  Ktvtn  *x<  tn««Mivivimt  wixh  tiwnc  n<xiby 
m<!rt-f<4d»gKxl  vtxtk**ii 
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EXAMINATION  OF  A  BLISTERED  BUILT-UP 
ROOF:  O’NEILL  BUILDING,  HANSCOM  AIR 
FORCE  BASE. 

Korhoncn,  C.  et  al.  June  1983,  12p..  ADA*133  042, 
2  refs. 

Greatorex,  A. 

38-123 

ROOFS.  DEFORMATION.  COLD  WEATHER 
TESTS,  MOISTURE.  INFRARED  SPECTROS¬ 
COPY. 

BIbten  are  a  common  defect  in  built*up  rooO.  In  January 
1983  we  eaamieed  a  recently  constructed  built*up  roof  at 
Hafttcoca  Air  Force  Base  in  Buford.  Massachusetts,  to  dctcf' 
mine  the  cause  of  its  Misters.  We  used  an  infrared  scanner, 
took  ten  core  samples,  CMiducted  visual  caaminalions.  and 
cut  open  three  MiMcrs.  Our  (indinp  show  that  the  mem* 
brane  b  essentially  walertifhl  and  that  the  Misters  were 
caused  by  voids  that  were  biuit  into  the  roof  during  construe* 
tiocL  Poor  workmanship  and  cold  weather  are  the  likely 
causes  of  the  voids.  With  proper  maintenance  rcasonaMe 
performance  can  be  achieved  from  this  imperfect  roof 

SR  83-22 

ESTIMATING  TRANSIENT  HEAT  FLOWS  AND 
MEASURING  SURFACE  TEMPERATURES  OF 
A  BUILT-UP  ROOF. 

Korhonen,  C,  July  1983.  20p.,  ADA-133  043. 4  refs. 

38- 541 

HEAT  TRANSFER.  SURFACE  TEMPERATURE. 
ROOFS.  INFRARED  EQUIP.MENT.  THERMAL 
INSULATION. 

Transient  heat  flow  throufh  a  multilayered  b«Ulin|  component 
can  be  estimated  using  the  transfer  function  meth^  presented 
in  the  ASHRAE  (1977)  H*a4book  of  FtadAoiait^  Sot* 
air  temperature  b  one  parameter  recommended  for  use  in 
thb  mrthod.  but  surface  temperatures  were  shown  to  be 
a  reasonable  substitute.  Aitihou^  the  magnitude  of  the 
heat  (low  as  cakuhted  with  the  transfer  function  appears 
to  be  reasonable,  more  testing  should  be  carried  out  to 
determine  its  accuracy.  An  infrared  camera  can  measure 
roof  surface  temperatures  fairly  aceurauly:  the  most  accurak 
mcasufctiscftts  were  made  at  night 

SR  83-23 

AEROSTAT  IQNG  PROBLE.MS. 

Hanamoco.  B..  Aua.  1983.  29p..  ADA‘133  403. 

39- 874 

BALLOONS.  lONO.  PROTECTIVE  COATINGS. 
ICE  PREVENTION,  COATINGS. 

Thb  report  dcKfibcs  laboratory  tests  to  determine  the  cfTectis  e* 
ness  of  a  copolyoer  coating  on  a  baSoon  us  aiaimire  ke 
boU-f^  probl^  nhen  oprratmg  tn  sket.  freermg  ram  or 
other  »ce*formiag  eoodiuons.  Methods  for  deicing  the 
surface  after  an  ice  coser  forms  are  also  described  A 
swan -scale  baliooo  was  used  fee  the  laboratory  tesu.  A 
fMl'Kale  prococype  mas  aho  pama9y  coaxed  with  the  copoljm- 
cr  to  test  its  ^cetbeoess  as  an  king  control  measure. 

SR  83-24 

CURRENT  PROCEDURES  FOR  FORECASTI.NG 
AVIAHON  IONG. 

Tucker.  W.B.. Aug.  I983.31p..  ADA-136  152.23 refs. 
38-2437 

AIRCRAFT  laSG.  ICE  FORECASTING. 
WEATHER  FORECASTING.  .METEOROLOGI¬ 
CAL  FACTORS. 

The  respoesibuitaes  for  aircraft  k>sc  forecasts  in  the  L'.5 
be  with  the  Natkeial  Weather  Sensce  for  chshaa 

operauons  and  the  L  S  Air  Forcce  Air  Heavier  Scrsicc 
CAW'S)  and  Nasal  W'caiher  Sersxc  for  mihtary  f>7«ratioos 
Fbrecastag  trchiudogy  is  based  upon  empsneal  ndes  and 
technique*  that  mere  dcscioped  in  the  The  AW'S 

IS  the  only  forccasung  agency  mhsch  usues  espSscii  nemervai 
icng  prciduets  to  aid  the  forecaster  These  products  are 
abo  based  upea  the  applscatww  of  techniques  desrSoped 
long  ago.  The  NW'S  has  no  rigorous  fusdchscs  foe  desriop. 
ing  king  forecasts,  thus  tndnidaal  forecasters  adopt  their 
omn  pr^erred  methods  The  tesdcscy  is  generaSy  to 
’’oserfreccast.''  that  is.  to  forecast  too  Urge  an  area  of 
Xing  for  ioo  locg  a  tune  A  major  sSw^tcoemsg  lo  the 
abilrty  to  produce  more  accurate  forecasts  is  that  atmm^enc 
parameters  critical  to  »cmg  arc  not  routinely  observed 

SR  83-25 

UND53U;rANDlNG  THE  ARCTIC  SF.A  FLOOR 
FOR  .?r«'GlNFXRINC  PURPOSES. 

Suttmal  Research  Council.  Committee  on  Aretic 
Seafloor  Engineering.  1982.  Washington.  DC.  Na¬ 
tional  Academy  Press.  |982.  I4|p.  ADA-119  773. 
Refs.  p.n5'l4l. 

38-787 

SUBSEA  oHRM  *  FRO.ST  FRO/.F.N  GROUND 
PllVi-lCS,  l*=RM\FROi''‘  PHYSICS.  FREK/E 
THAW  CYCL-S.  OCEAN  ’lOTTOM.  ICE  CONDI¬ 
TIONS.  EROSION.  rOlwM.  REGION.S.  BOTTOM 
SEDIMENT.  ENGINEERING.  EXPLORATION. 
FROST  HF.AVF..  PETROLEUM  ISDU.9TRV.  ICF 
SCORING.  OFFSHORE  .STRUCTURES.  HY- 
DRATF.S.  SEA.SONAL  VARIATIONS.  ARCTIC 
OCF.r\N. 

This  reyvtrl  identifies  and  assesxs  ihnir  artiK  seafi^ 
ptxnemena  that  tnfiumce  ihc  design  and  itpcfatK*-!  farilivrs 


and  platforms  for  exploring  and  producing  oil.  gas,  and 
hard  minerals  both  on  and  under  the  sea  floor.  It  also 
idcnufics  knowledge  that  is  needed  of  seafloor  phenomena 
and  conditions,  and.  for  several  areas  cf  major  concern, 
recommends  special  research.  These  recomr.Mmdaiion5  are 
intend^  to  enhance  the  ability  ol  the  engineer  and  operator 
to  anticipate  and  avoid  proMems  that  may  be  posed  by 
seafloor  and  coasts!  c4icnomena.  and  guard  against  the  effects 
of  such  events  as  thaw  siAsidence  and  erosion. 


SR  83-26 

LAND  TREATMENT  PROCESSES  WITHIN 
CAPDET  (COMPUTER-ASSISTED  PROCE¬ 
DURE  FOR  THE  DESIGN  AND  EVALUATION 
OF  WASTEWATER  TREATMENT  SYSTEMS). 
Merry.  CJ..  cl  nl.  Sep.  1983.  79p.,  ADA-l.M  766. 
Reft,  p.70.72. 

Corey.  M.W..  Epps.  J.W*..  Harris.  R.W..  Cullinane. 
.M.J..  Jr. 

38-887 

LAND  RECLAMATION.  WASTE  TREATMENT. 
WATER  TREATMENT.  SEEPAGE.  COMPLTER- 
IZED  SIMULATION.  ANALYSIS  (MATHEMAT¬ 
ICS). 

A  summary  of  the  first-,  second-,  and  third-order  design 
steps  for  the  three  land  treatment  unit  processes  (slow  infiltra- 
tKKi.  rapid  infiltration  and  overland  flow)  within  the  CAPDHT 
model  IS  presented.  The  first-order  design,  consisting  of 
the  baste  samtary  engmeenag  processes  for  slow  infiltration, 
rapid  infiltration,  and  oscrlMd  flow,  b  described  in  terms 
ot  the  selected  procedures  and  the  computer  format  The 
second-order  d^gn  is  a  desenpdon  of  the  quantities  and 
s.:cs  calculated  for  each  land  treatment  process.  The 
thud-order  design  is  the  calculatson  the  unit  process  costs 
by  applying  prxes  to  the  quantiues  and  sixes  cakubted 
during  the  second-order  design  sxp. 


SR  83-27 

RC\TSED  PROCEDURE  FOR  PAVEMENT  DE¬ 
SIGN  UNDER  SEASONAL  FROST  CONDI¬ 
TIONS. 

Berg.  R..ctal.  Sep.  1983. 129p..  ADA-134  480. 7  refs. 
Jtmftson.  T.C. 

38-888 

PAVEMENTS.  FROST  PROTECTION.  FROST 
ACTION.  SOIL  .STABILIZATION.  FROST 
HEAVE.  SEASONAL  FREEZE  THAW.  ROADS. 
AIRPORTS.  THERMAL  INSULATION.  DESIGN 
CRITERIA. 

Thb  report  presets  eegmeers&g  gusdascc  and  design  entena 
for  patements  at  Army  and  Air  Force  facihucs  in  seasonal 
frost  areas  Design  methods  for  controHmg  surface  ro<^h> 
ness  and  loss  of  subgrade  su’ength  durvig  ihamisg  periods 
are  presided  Criteru  for  esisg  thermal  insulating  maknab 
and  membrane  eseapssUkd  s^  byers  in  seasonal  fren: 
areas  arc  presented  $ta  design  ctampks  are  in^sded 


.SR  83-28 

SIMPLE  BOOM  ASSE.MBLY  FOR  THE  SHIP¬ 
BOARD  DEPLOY.MENT  OF  AIR-SEA  INTERAC¬ 
TION  INSTRUMFJVTS. 

.Azidreu.  R  U.  el  *1.  Sep,  1983,  I4p.,  ADA-I3d  256. 
21  ref^ 

Rand.  J  H..  Ackiev,  S  F. 

38-868 

METEOROLOGICAL  INSTRUMENTS.  MF,A- 
.SLRING  INSTRU.MENTS.  .SHIPS.  B(X>M.S 
(EQUIPMENT).  .ANTARCTICA 

W'e  ha\e  deseloped  a  senyk  brocs  foe  use  in  measunsg 
me:eor(4ogiral  saru^es  from  a  ship  The  mam  structural 
member  of  the  boom,  a  trusgubr  coenmunicatioeu  tower 
with  roCers  atuched  akeg  lU  bottom  side,  ts  deployed  )m«-i;oo 
saSy  from  a  loeg.  flat  deck,  such  as  a  hHxopter  deck, 
s'w!  wt3  supywri  a  lOiVkg  payload  at  lU  nwtsUird  end 
The  Soom  ts  easy  to  deploy,  requsres  miranul  ship  modifka- 
tions.  a.nd  prossdes  ready  access  i«<  the  instruments  mounted 
on  It  And  because  it  ts  designed  for  use  with  the  slnp 
cfosfwisd.  oceanogriphK  work  .an  go  on  at  the  same  time 
as  the  au-sea  inxractaoe  sxassrements  ^ke  dexnbe  os; 
UK  of  the  boom  on  the  tfitha..  dsnsg  a  ensK 

mto  antarrtH  Ka  kc  and  present  some  rcprcsestativ  measure 
ments  made  with  instruments  nwwmtrd  on  n  Theory. 
eipetunenL  and  our  data  aS  unpfy  that  mstruments  drptoyrd 
wusdward  from  a  rear  hehcopter  deck  can  reach  mu  usdisterbed 
by  the  ship  Such  an  tnstnsner.i  s-te  Has  dear  adsaatages 
oser  the  more  customary  mast.  hnw.  or  buov  hvatv-es 
f  AutH » 
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U_S.  TG.NDKA  KIOMF.  rUBI.IC\TION  LIST. 
Bfo»n.  }  .  el  al.  Sep  I***?.  Itp.  AD.VI5*  441 
lj%tnn.  V  ,  \fu:phv.  I> .  Uasu.  I 
j«.2:4T 

ti;ndr.\.  vf.get.uion.  eco.sv.stem.s.  m-. 
TRIEST  C'VCIF.  BIBI  IO{;RAPIIIE.S.  PLANT 
PMVSIOI.OriV.  .S01I.S.  ECOLOGY.  CLIMATIC 
FACTORS.  ESVIRONMENTAt  IMPACT. 
GROWTH 


SR  S3-30 

HISTORICAL  BANK  RECESSION  AT  SELECT¬ 
ED  SITES  ALONG  CORPS  OF  ENGINEERS 
RESERVOIRS. 

Gitlo.  L.W..  et  »I.  Sep.  I9t3.  103p..  ADA-138  030. 
Refs,  p.76-79. 

Doe.  W.W..  III. 

39-1371 

SOIL  EROSION.  RESERVOIRS.  BANKS  (WA¬ 
TERWAYS).  ICE  COVER  EFFECT.  FREEZE 
THAW  O'CLES.  SHORELINE  .MODIFICATION. 
ENVIRONMENTAL  IMPACT.  WATER  WAVES. 
WIND  FACTORS.  CLIMATIC  FACTORS. 

Tins  aj»Ijrs»  ns  done  to  inproic  ov;  undentandinf  of 
the  patterns  of  tcscfvoir  bank  recession  as  a  ptelimtaafy 
step  in  a  detailed  study  of  reservoir  bank  erosion  processes 
and  cnvironincntal  impacts.  Tbc  spceiOc  objeettses  acre 
to  observe  and  document  bank  ckaractcnstica.  coodilions 
and  changes  along  reservoirs  uvth  crodmg  banks,  to  estimate 
the  amounts  of  historical  bank  recession,  and  to  analyxc 
lU  possible  causes.  Acrul  photographs  were  used  to  obs^c 
the  histoncaJ  bank  changes  and  to  estimate  bank  recession. 
Site  reconnaissance,  diseixssioas  with  Corps  personnel,  and 
pubtishcd  reporu  were  used  to  csaiualc  possi^  rclatioaships 
betacen  the  recession  and  resersiKr  bank  conditions. 

SR  *3-31 

PROCEEDINGS.  VOL.I. 

Snow  Symposium,  3riJ,  Huoscr.  NH.  Au{.  9.10, 
1913.  OcL  1983.  241p..  ADB.079  26S.  Refs,  passim. 
For  indisrdual  papers  sec  38-21 19  through  38-2138. 
38.2118 

SNOW  PHYSICS.  SNOW  CRYSTAL  IHRL’C- 
TLRE.  SNOW  water  EQUIVALENT.  SNOW¬ 
FALL.  HEAT  TRANSFER.  SNOW  SURVEYS.  MI¬ 
CROWAVES.  REMOTE  SENSING.  ANALYSIS 
(MATHEMATICS).  MEEHNOS. 

SR  13-32 

multivariable  regression  AL- 

GORITH.M. 

BlaisdcU.  C.t..  et  al.  Nov.  1983. 4Ip..  ADA-t3«  630. 
Carpenter.  T. 

38-4043 

D.ATA  PROCESSING.  ANALYSIS  (MATHEMAT¬ 
ICS).  COMPLTER  PROGRAMS.  THEORIES. 

.\  BASIC  aigoeithm  baa  been  developed  that  ia  eapabSc 
of  fitting  a  uacr-dcrined  rrgreaamn  npia04n  to  a  act  of 
data.  Thia  bcat-Iit^urae  algooitbm  la  umqac  in  that  t: 
ahowa  mntbptc  a-ariabtca  ard  muiople  forma  (ciponcaual. 
uigonoesetne.  logarithmic.  ete.>  to  be  preaent  in  a  amgSe 
regrcaaionc^nanon.  The  Icaat-a^narea  regrcaaioa  perfonsed 
determmea  the  ronaeanta  U<  each  of  the  rcgrcaa»n  c^uaoon 
icrma  to  peoaade  a  bcat-Pt  earar.  Odier  peograma  witbia 
the  atgoeidns  act  aSow  foe  dau  entry,  nbung  and  pcint- 
om.  and  ptotung  of  the  raw  dau  and  their  bcat-fi:  regrcaason 
curae. 

SR  S4-0I 

INTEGRATION  OF  LANDSAT  LAND  COVFJt 
DATA  INTO  THE  .SAGINAW  RIVER  BASIN 
GEOGRAPHIC  INFORMATION  .SV.STF_M  FOR 
HYDROLOGIC  MODELING. 
McKim.H.L.craI.Fch.  1984. 19p..  ADA-RO  18$.  16 
refa. 

Ungar.  S  G .  Merry.  CJ..  Gauthier.  J.F 

38-4044 

HYDROLOGY.  REMOTE  SENSING.  TERRAIN 
IDENTIFICATION.  I.ANDSAT.  MODELS. 
RIVER  B.ASINS.  ENVIRONMENTAL  IMPACT. 
FLOOD  FORECASTING.  UNITED  ST.ATF.S 
MICHIGAN  SAGINAW  RIVER. 

A  .May  t477  lasdaa:.2  aeesr  that  eoaered  appeotinuu:} 
t$-.  id  the  Saginaw  Riacr  Baam  waa  claaadied  nu.  Sac 
land  eoaer  cmegoeiea  turban.  agnew.;iire.  Sweat,  freahwater 
wettanda  and  -ipcn  wattrl  »mg  a  eioaeal  eeniroed  eUaiaSer 
The  tandaal  &g:ul  data  were  geometrwany  corrected  to 
eonToem  to  a  ITM  It  niaeraat  Tranccetac  Mereatorl  grad 
before  etaaidkanoa  The  1  l-acrr  tandaa:  usd  coaer  etna. 
adWaUon  dau  baac  waa  concerted  to  ao-aerc  grad  ceitc  fait, 
ba-ica  Kocka  of  tondaal  pctrlai  sung  an  aggregation  achemr 
a^  wai  integrated  into  the  l>etr..t  I>ntrKt‘a  etiatug  grid 
erit  daU  baac  .\  regrcaason  rcialaonthip  between  unit 
hydrograph  paratnetera  and  the  tasdaa;  tand  coaer  ctaaaifica. 
tio,  waa  dcaeo-ped  The  rea^ta  mdacatrd  that  Ihe  I  atadial- 
Z  land  coaer  dau  were  amubre  foe  the  t..arpa  of  hngaiaeera 
hyd-rgogae  model 

SR  IM-C! 

ICE  OB.SERVATION  PROGRAM  ON  THE 
SFAILSUBMERSIHLE  DRILLING  VE.S.SF.L 
SEIK’O  70*. 

Mmak.  LD.  Feb  lOSd.  I4p.  ADA  I $7  ot:.  f  refa 
3I-d045 

SHIP  ICING.  ICF.  CONDITIONS.  IC  h  FORMA- 
TION.  ICF.  PRF.V  F.NTION.  PROTF.CTIk  h  Cf>AT- 
INGS.  OFF’SHORF.  DRII.I.INf!.  SHIPS.  SEA 
SPRAY 

cei-itaiftmeraabte  dndiog  aeaaet  ISHX  ft  "nf i  waa  egwpped 
wiih  ice  detfetofa  and  i-c  accretion  meainren-enl  deaacea. 
an.*  .'bceiaataona  .ere  cond-saird  whoe  ,l  dn..ied  an  etpaocatory 
we3  on  the  North  A-eutian  Shei:  One  ug-afoant  atocna 
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occwred  itniiary  Iff  «htch  rcMiItcd  :n  bfht  »pray 
ice  accrctioft.  otimitcJ  »t  JO  loas  »sd  *  Ru&zm*^  thtckncu 
of  5  ifL  OR  MRdentractttfc  da|oral  tnaso.  Only  rumt 
iciflf  (ksft  Uua  1  in.)  occsrrcd  on  the  vindmird  colsmas 

(30  ft  diameter).  Cosipansoo  «nh  tbe  1979  Occaa  Bounty 
kifl|  CTCAt  sinfota  t^t  wind  »peed  u  the  Kfmficaftt  ftarameter 
mfltftRcwf  ictiif  lercrity.  aai  that  btht  icisf  urS)  occur 
at  average  afccda  arouad  30  kaots  and  heavy  Icisf  aroaruj 
St  kaot*.  with  uadeftaed  severity  uithta  the  raa|e.  Four 
itc^tofac  c'lariap  vere  etposed  cs  test  pasets.  u*.c  »as 
effective 

SRS4^3 

U^.  AIR  FORCE  ROOF  CONDITION  INDEX 
SURVEY:  FT.  CREELY,  ALASKA. 

Cbuumursh.  B.A..  Mar.  19S4. 67p..  ADA-!42  023. 6 
refs. 

3t*4046 

ROOFS.  MOISTURE  DETECTION.  TE.STS.  DE¬ 
FECTS.  CRACKING  (FRACTURING). 

The  Uaited  States  Atr  Force  Roof  CondrtMR  tndes  Surrey 
(RCI)  procure  was  studied  aed  used  oa  the  roufs  of  Fort 
Credy.  Alaska.  Appro&iasately  93  roof  sccUoas  were  ta« 
spcctcd  «sie$  ihs%  procedure  The  rcssiu  wifi  be  used 
ta  a  compansow  study  between  this  method  and  the  Army's 
method  it  tainted  roof  surveys  asd  core  sampiev  This 
report  details  the  RCI  aseth^.  dacusso  vanoss  aspects 
of  the  prondorc  and  presents  the  resefa  of  the  Fc:  Creety 
surrey. 

SR  t1  f  I 

ASSESSMENT  OF  ICE  ACCREHON  ON  OFF¬ 
SHORE  STRUCTURES. 

Minsk.  UD..  Apr.  !9t4. 12p..  ADA-14!  996. 19  refs. 
3t-4047 

ICE  ACCRETION.  OFFSHORE  STRUCTURE!;. 
SEA  SfRAY.  SHIP  lONG.  OFFSHORE  DRILL¬ 
ING. 

The  t^cr^urc  CR  sea  spray  (superstructure)  t%  almost 
enrird/  baaed  «a  abun^toes  oe  m*t»f  sSups  Itowrver. 
iemf  on  statiawafy  offshore  piatfoeos  w-th  tbesr  ^ed  vertsca! 
fiiamri  w3  £Crer  sipniAcaftfiy  frem  ship  which  is 

kOoesKed  hf  ship  movement  a^  wiad  aad  wave  vhrrctaoes 
Ac  abienaeiaa  peoyam  ro  offshore  drdhat  «Tsselitspro$v»vcd. 
uaioc  l»m.  ihaiW  a  i^a.doc^  cyhaders  m  arrays  as  a  sraadsrd 
amas-iemf  teches^we  foe  ^eay  los^  Atoosphertt  iciaf 
may  be  a  source  of  ice  accretsoa  oe  demcks  to  s«ae  l«cat>«s. 
and  the  best  cowsmerna!  4esK<  eurrencty  avadabte  U<  srexsur 
taf  it  IS  Um  Roicrvooo;  «ietc<x.  Isprovrd  devsees  ix 
both  spray  and  atmospbersc  ICC  accrctsoa  tseas-srements  shos&d 
be  devtwped.  Icrp&obic  coanep  have  the  pocential  for 
fcdwcmp  ice  accrctsoei.  aad  testsa|  of  caadsiate  saatenah 
should  be  midertateit  WeSUdocuaseavd  t<oe  reywets  by 
tSl  types  of  steps  oe  pEatforsu  shoeSd  be  laade  aad  cvCected 
at  a  central  c5canr|?iwci<. 

SR  $4-4$ 

OPERATION  OF  THE  U.S.  CO.MBAT  SUPPORT 
BOAT  (USCSBMK  1)  ON  AN  tCE-COVFJ(F4> 

waterway. 

Stubsud.  J..  et  sL  Apr.  1914.  2Sp..  ADA-142  535.  X 
refs. 

Rnod.  J.H..  Jackson.  U 
3t-404t 

MILIT.ARY  OPERATION.  ICE  RRF.AKING. 
RIVER  CROSSINGS.  OIANNEI-S  (WATER¬ 
WAYS).  ICE  COVER  EFFECT.  FAST  ICF„  ICE 
COVER  THICKNESS.  PONTOON  8RIDGF.S 
Ft0m  15  Jasuary  chroc^  15  Aped  I^SL  -he  t  S  Co«ah»: 
Support  Boat  (USCSBMK  I)  was  tested  on  dte  Cocwcvacwt 
Rivet,  ta  asd  around  Haaove;.  New  iiaafstsrr.  to  esaasse 
Its  opcratimi  o«  aa  Ke-<v«vrred  watero^y  The  o^c^vrv 
were  U»  detensse  to  what  ettest  sh«rehae  ue  ooe£d  affect 
lauach  aad  recovery  aad  if  the  host  could  aa  ace" 

free  chaaaci  across  a  met  so  that  a  nbbon  header  .«w3d 
be  rUated  Shorrhae  tec  caa  tah^  ;aua«h  asti  rcsoarTv. 
boe  several  so1i£m«s  were  d<se5oped  redsac  m  rissnxU 
these  peohletss  The  boat  caa.  to  «  iaaitrd  ettess.  he 
used  as  an  etyed^t  Keberaier  It  cm:  break  c»qpetent 
ice  sheets  3  5-4  »  ihsck  as  wrfi  as  vcendicastly  zWcler 
ihaw.wtakeusd  tee  sheets  Sheets  of  wefi  defraded  "end 
of  season"  kc  up  to  (3  m  thirl  were  brolew 

SR  tl  H 

MODFX  TESTS  I.N  ICE  OF  A  CIANADIAN 
COAST  GUARD  R-CLASS  ICF.BRKAKKR. 
Taur.<Uttx.  J.C.  Apr.  IW.  24p..  ADA-141  9^5.  !? 
rcf>. 

31-4049 

ICEIIRF.AKF.R!;.  ICE  COVF.R  .STRENfiTH.  ICF. 
NAVTG.ATION.  ICE  FRICTION.  STRENGTH. 
MODELS.  TFjrrS.  ICE  .SOLID  INTERFACE,  PRO¬ 
PELLERS.  FORECASTING.  VELOCITY 

This  rrpoet  presents  the  re^ts  <d  resssunce  and 
tests  ta  levtl  tee  of  a  I  7rv«caV  isod^  of  the  R-^oss  Mebrealn 
of  the  Canadua  Coast  (iward  Oa  the  basss  of  tbe  csodel 
test  rcsidu.  fu3*sea!e  rerformasce  is  ;v^it(te<d  and  to«a*ka>ed 
with  avadaKe  feS-scale  tnalv  data  t^eduxed  nr  .'es<sUa*e 
aad  rcirarcd  proeofier  ryaa.  thrust  aad  debsrred  po«e;  atr 
lower  than  f^*sea!r  measareiacnts  This  disaerre-se^t 
wit  attr^^td  to  the  ta*t  that  .he  vb::;-  mode!  had  a  mwtS 
lower  Ke  frvtsoe  creffw^eat  litta  iht  ^oto^jye  «Ss  the 
other  hand,  predtetjoa*  of  th..'vcvi  asd  o.»»ex  ?oe  a 
ship  s}<ed  aad  feofeScr  ffsv  a»e  la  p»— d  ad»ee— .er*:  wih 
eorrespnvadiw^  rafi'Va:e  measarmests 


SRS44)7 

MIZEX-A  PROGRAM  FOR  MESOSCALE  AIR- 
IC&OCEAN  INTERACTION  EXPERIMENTS 
IN' ARCTIC  MARGINAL  ICE  ZONES.  3.  MOD¬ 
ELING  THE  MARGINAL  ICE  ZONE 
HiNef.  W.D..  III.  ed.  Apr.  1W4. 9Vp..  ADA-U5  351. 
Discuuions.  p.95-9t.  Sd>.  pnum.  For  individual 
papen  sec  39-361  through  39-374. 

39-360 

ICE  MODELS.  ICE  MECHANICS.  ICE  EDGE. 
SEA  ICE  DISTRIBUTION.  ICE  WATER  INTER¬ 
FACE.  ICE  AIR  INTERFACE  WIND  FACTORS. 
ICE  CONDITIONS.  OCEAN  CURRENTS. 
RHEOLOGY. 

SR  t44M 

ACCU-MULATION.  CHARACTERIZATION. 
A.ND  -STABILIZATION  OF  SLUDGES  FOR 
COLD  REGIONS  LAGOONS. 
Schncitef.R.W..ctaI.Apf.  19(4.407..  ADA-UI  94S. 
Rrfs.  p.37-10. 

MiddlebrooLs.  EJ  .  -Slcttcn.  R.S..  Reed.  S.C. 

3(-4050 

sewage  TREATME.NT.  SASTTARY  ENGI¬ 
NEERING.  SLUDGES.  FREEZE  "niAW  O'CLES. 
MODELS.  POLAR  REGIONS. 

Aecumutaud  sobis  audei^cd  mtdt  the  operatsea  of  aeraud 
asd  facultative  tag«wes  ta  e«kl  chmatea  were  tavestipatcd 
u  detersuce  t)  the  rate  aad  ctunt  «<  sabda  aeeumuiatka. 
2 )  the  eharaetertstan  of  the  aecsmufated  SAbdt.  3 )  the  pocenta! 
fit  an  Situ  stabdazatseo  of  the  aaeumutited  sebds.  ai^  4) 
the  rffeet  of  lirx  treatment  tsfxt  the  pwthofenic  pBH.tatjrta 
asd  sarbsoquest  sadtds  drymd  ^  *4nd  and  s#c!  brdv  Ae- 
etmsulated  shadfcs  frees  the  Loyaa  aad  Coetane.  Uuh.  faeuha- 
:’tc  ta^MCs  a^  the  Pahser  and  CaZena.  Alaska,  partu) 
ctii  arnted  Zaf  oees  were  stadxd-  The  rates  of  aeewmkU* 
taoa,  detersmed  by  us  sits  aieasueemcns  of  the  sisdfc  bycr 
an  caeh  tafoon.  were  focad  to  vary  wtth  bfoee  type  aad 
tfretik  operarioeal  aaj  esvsroesscsatai  eoaditaoes. 

SR  B4-«9 

PROCEDURE  FOR  CALCULATING  CROUND- 
WATFJt  FLOW  UNES. 

Daly.  CJ..  Ape.  1914.  42p..  ADA-141  947.  4  ref*. 
31-4051 

GROUND  WATER.  WATER  n.OW.  FLUID 
FLOW.  COMPUTER  PROGRAMS.  MATH- 
EM  ATICAL  MODELS.  WATER  TABLE.  VELOO- 

■n*. 

A  reethodet*^  Uc  the  eakuSam-es  af  flow  Ssev  a  sbadv 
«e  unsbady  two-duae&ssM&al  veiocsty  Odds  IS  deverded  AJ« 
thoaiih  the  ynaopa!  ayybcatiMV  is  mteaded  u  be  dctensismi 
rZusd  partaefe  tr^etoracs  e&  |7«uadwabr  Ssw.  eoespoeents 
.4  the  esethodoS^  are  relevast  to  ns^ce  $nacn£  ye«kdcms 
•f  (had  fh'U'  Twa  ahematne  rfT*-fn>a1  yrocedmrs  f«es 
the  e«c  <4  the  aBcthod«4*fy  Faeh  ttayUya  she  xseth*^ 
of  eharartertsuo  to  sohe  ix  the  adverta«o  «f  (md  partsrars. 
The  firs:  uses  aac<Sr8en%.f««rth-«eder)lcafe-Kcsu.  yredacw 
eierertor  aZfoenhsa  baved  vfxt  a  eoestaat  Ssme  vtep  The 
ver«<ad  uiev  a  fdlh-oede;  Jtesfe-Kutta  a!f«eTthm  ise«ep*<B:s| 
an  embedded  fosrthmeder  resuh  Thiv  lance  ahcrsative 
mdodrv  KS^caatae  tsac-stcr  tanfdiraaiiw  aad  yuaraatecs  a 
prcKrdKd  level  *4  acouarr  Several  ut&ty  r«wesses  are 
yroisded  an  suppt<;  «4  t^  mct!ao4  «4  rhararterstsev 

SR  84-10 

OESFJCh  AT10NS  DURING  BRI.MFROST  IX 
nxifoviK  J.R  .  et  aL  Mav  |914.  Hpu.  ADA-U:  559. 
2  refs- 

Ha>w,  F  D..  Perha-T..  R.F.,.  Waller.  K  F-,  Cratj.  J.L . 

CVUini.  C  M 

3I-4C5: 

MILITARY  OPERATION.  COLD  WEAHIER  OP- 
ERATION.  ELECTRICAL  GROUNDING.  SHEL- 
ThR.S.  WASTE  DISPOSAU  SANITARY  ENCH- 
NF.F.RING.  WATF.R .SUPPLY.  MILITARY  F.OLTP- 
MF.NT.  ICF.  CRO.SSING.S.  TRAFFTCABILITY 
IKrsy  ItllMFROST  *lt.  a  bcrwsu!  tresss;  everove 
exsJtoiZed  ta  Altvla  by  the  I  S  Xradsevt  C^wvmaad.  a 
tram  fr<wn  the  I  S  .ArsiyC'«ddKrf3«AvRevear(ba-ldIe:(meer> 
tX(  l>Si<a>ry  s-nde  voera!  traps  mto  thr  rvcTiive  area 
to  pibvenr  aad  dnnssnent  Arsy  tiificrBtapAv  tn  the  Aret«c 
Thn  rep-et  prrventv  as  pnervaew  X  the  tramv  nSservata^nv 
ta  the  arrav  cVrtmal  fr«*uadint.  caa«^lacr. 

f«<tsfsrjUnsv.  kvtE|  vheStrrv.  water  »^rfy  pxwn:  -iTerati-Av. 
are  brvdfcs  vrhsr^a;  Sp^aety  and  husaw  azd  *xzi  waste 
&spnsal 

SR  84-11 

ANALYSIS  OF  INFILTRATION  RESULTS  AT  A 
PROPOSED  NORTH  CAROLINA  W.ASTEWA- 
TER  TREATMF>T  SITE: 

AbeJe.  C; .  ct  al  May  1914.  Zip .  ADA- 1 42  591,  h  refi 

Ihvis/mMi,  3  R 

.•1.4053 

WASTF  TRFATMFNT.  WATER  TREATMENT. 
SEEPAGE,  Flow  RATF.SOIIS.  LAND  RECI  A 
MATION.  SITE  SI  RVET.S.  TF-STS 
-\  n-n-4iam  «4etia;vp«  xrv:  wav  ii  • 

r?np«<ve4  waKcwatcr  .and  iieatmeai  vtr  rear  Chare.  Ilw 
Sngxw  ( ai<*«4*La  The  vatsiatrd  «&fn:ra*wet  tart  M  :>r 

tpw  wav  ei ;  I  «•  vg  ^*4  rrae«atw>w  rate  *4  s«t«r»:rd 


«oti  was  equivalent  to  1.35  ui.  of  water  after  ut  daya. 
A  coeservative  waauwatcr  ap^acatioa  rate  at  this  site  «ouU 
be  between  1  and  2  ia./wk. 


SR  84-12 

DETERIORATED  CONCRETE  PANELS  ON 
BUILDINGS  AT  SONDRESTROM.  GREEN¬ 
LAND. 

Korhonen.  C.  May  1914. 1  Ip .  ADA-142  595. 4  rcfi. 
31-4054 

CONCRETE  STRUCTURES.  CONCRETE 
STRENGTH.  BUILDINGS.  REINFORCED  CON¬ 
CRETES.  DAMAGE.  MOISTURE  TRANSPORT. 
THERMAL  EFFECTS.  FREEZE  THAW  O'CLES. 
GREENLAND. 

On  i«{y  32  1913  a  doren  remforced  concrete  buildanfSw 
belt  ta  1954  at  Soedrotr^Ms  Au  Save  ta  Greenland,  were 
etamtsed  to  detnsune  why  their  concrete  waS  yascis  were 
cracked.  spuSed  and  nat  stau^d.  The  investiiation  deter- 
tssned  that  svuctsral  and  thermal  ssovescsts  caused  most 
of  th»  dctenecatmn.  Very  Etfic  frccre-thaw  detenoratsao 
was  evident  on  the  4^£aidc.  but  Ute  tsxi  serious  problem 
was  that  of  frost  dasufe  wu3un  t^  wafi  cavities  fed  by 
moestsre  froea  the  tnssdc  of  each  bsddsf.  Tlx  visMc 
suriace  defects  can  be  repwued  wnh  breathable  pwtchatl 
materials,  bst  to  acbxve  iMSf-term  success  and  to  rrTnrairr 
waS-cavtty  frost  danufc.  sapnr  eupratBon  throufh  dte  waSs 
srsst  be  prc^irrly  coeUoCcd. 

SR  84-13 

PERFORMA.NCE  OF  THE  ALLEGflENT  F1\TR 
ICE  CONTROL  STRUCTURE.  1983. 

Deck.  DS..  c:  al  May  1914.  I5p..  ADA-144  094.  3 
refs. 

Gooch.  G. 

>9-311 

ICE  CONTROL.  ICE  BOOMS.  RIVER  ICE.  FRA¬ 
ZIL  ICE.  ICE  BREAKUP.  ICE  JAMS.  LNITED 
ST.ATBS-PENNSYLVAXIA-ALLEGHENY 
RIVER. 

Od  Cfty.  Pennsyfvansa.  n  at  the  coefiuesce  of  the  ASe^xny 
Rivc?  and  Oi*  CrtH  The  bssmess  da»sct  n  Wabd 
m  the  flood  yfauv.  aad  kt  jass  has  been  a  persessen: 

pCkbScm  A  floacm^  icc  controf  strwctsrc  was  mi  ta  Tied 
00  the  ANCibeny  Rncr  pr»<  t*  the  1913  see  seasoe.  The 
s&rcctutc  was  a  stetl  puntiwn  ice  Wm  locaud  cpstrtaae 
of  Od  Cdy  and  was  card  So  fscourate  carty  gociUBMon 
of  an  ice  cover  a:  i2ut  Ueat'oa  Tkt  supyress 

frobmird  frarl  icr  peserataxt.  wkoch  an  tSae  p»t  ted  u 
a  masveve  freerex^  yam  dowsvirras  Thss  acossoCatMci 
woefd  prrvfst  the  dsschnrfc  of  ice  frocs  Od  Creek  dunsf 
boraksKp.  when  ice  fasz  floods^  wmbM  occte  The  petfoes- 
asce  of  the  strurtmr  durm^  its  Srv*  year  a  docussensed 
here  Od  City  escaped  acr  yam  fl-od=ry  deemi  flse  winter 
of  19*3 

SR  84-14 

ON-SITE  UTILm*  SERVICES  FOR  REMOTE 
MILITARY  FAaLtTIES  IN  THE  COLD  RE- 
CION.S. 

ReeX  S.C.  ct  xL  Ma>  1914.  66?..  ADA-U2  596.  20 
refs. 

Rvas.  W.U.  Cxmcrrvri.  JJ .  Briiarcoua.  J.R. 

31-4055 

.MILITARY  FAaLlTlF-S.  W/\STF.  TRfe.\TMF.NT. 
W.A5TF.  DLSPO.SAU  WATF.R  TREAT.MF.ST. 
water  .SUPPLY.  LTILITIES.  COLD  WE,ATIIER 
PERFORM.ANCE.  THERMAL  EFFECTS.  DE¬ 
SIGN  CRITERIA 

I't^s  sefvwo  fwatev.  sewer.  v-uEsf  whitest  foe  vma?.  ri  ,1  dite 
!a»muv€v  ct  spe*:^  .ottvadcratao^ 

Tins  rr^rt  preseatv  (owccycv  asm.  ^rtima  Ut  .be  yCaaasf 
and  rrrksmnarv  dessyw  X  msrrwa.  jene  stsls  vsvtcms 

.-Ms*  s&ilwfed  art  %m<ze  tbcimaZ  aspects  ime  drttfa  X  these 
water  and  wastewater  ssstrss 

SR  84-15 

CALCULATING  RORFJIOLE  GEOMETRY 
FROM  -STANDARD  MK.kSt^RKMF.NTS  OF 
RORFJIOLE  IMXINO.METRV. 

Jcrck.  K  C  .  el  a*.  Jane  19*4.  11? .  ADA-!4<  096.  9 

refs 

.Alley.  R  R 

39.4**  5 

80REHC>tF„S.  ICF  DRII  iJt.  DRIIUNG.  MEAS- 
I  RF.MENT.  GREENI  AM) 

thsv  -fpoe:  IS  ast  rvlersao**  X  tlfcr  taf^f  'fvestawce 

t-»t**-«vd  rvprramwts  !(r-r  svUP-v  af  f*ts«w^  t«£^> 
sat»-o  sbe  aflwc^r  X  sa^  tfraifd  Va'SSws  afi'^vd  jt  ‘nga  { 
far*u«des  ims  ftdtu-^s  fTs=.sia»H.f  rf-  f**^d  TW 
ffs^c  atf  Vaved  -bw-sat^iX't  f«a4r  <-se*  sr-rtal  teavoes 
X  ifrrrsp$  as^  *•  cCrs  sete.ted  varcaK-^ 

m  patfv  *c;r  n*  *#«7evt  a^  C;«ond  ;e^pr;a:^r  \(ooe 
sha*  test  r^«t.'<*fev  were  m^-rxrd  a?  vdt  i^rs 

and  ^wsvfc  Mtf  t>e  dcaasetf-  X  tx  s««i5£e>  roees. 
flse  va.t  «^tmt  aad  tVe  Sa<«r*«  aeateriK  wr-r  -aned  Img 
the  r.ef7*ii-de  bi^aebMe  ut>  s  data  .Xf.srd  at  t»  5 

t  t»'rrs.awd  1^  w.rtVsA.jic  orrr  f ■■  md  io«>«fswr*i 

sK  h'X  I  i%  i >»•  1*^  -css:*  »op»ese«  ^bsw^t 
•tavmmis’Kt  app-i-v  ^at»«^v  •-  ft.^ri’% 
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SR  84-17 

CONDUCnVE  BACKFILL  FOR  IMPROVING 
ELECTRICAL  GROUNDING  IN  FROZEN 
SOILS. 

Sellmann,  P.V.,  et  al,  June  1984, 19p.,  ADA-144  861, 
14  refs. 

Delaney,  A.J.,  Arcone,  S.A. 

39-561 

FROZEN  GROUND  PHYSICS,  ELECIRICAL 
GROUNDING,  ELECIRICAL  RESISTIVITV 

FREEZE  THAW  rcK . rriY- 

SICS,  SALINE  SOILS,  GRAIN  SIZE,  SOIL  TEM¬ 
PERATURE,  GROUND  ICE,  TESTS. 

Thii  report  detcnbes  two  new  methods  for  computing  borehole 
geometp^  from  discrete  meuurements  of  borehole  inclination 
and  azimuth.  Ir  *  le  first  method  borehole  inclination 
and  azimuth  are  **  jed  to  vary  linearly  with  are  length. 
This  results  in  an  analytic  model  of  the  borehole  that  is 
continuous  but  not  smooth.  The  second  model,  which 
takes  borehole  inclination  and  azimuth  to  vary  quadratically 
with  arc  length  between  three  measuring  points,  improves 
the  smoothness  of  the  mode)  but  the  analysis  must  be  carried 
out  numerically.  These  models  were  applied  to  the  installa¬ 
tions.  In  all  cases  salt  backfilling  reduced  the  resistance 
to  ground,  with  175  ohms  being  the  lowest  obtained.  Reduc¬ 
tions  varied  from  very  small  to  an  order  of  magnitude. 
Resistance  also  decreased  over  several  seasons.  Generally 
the  greatest  improvement  and  lowest  values  were  obtained 
in  t‘  c  perennially  frozen  silt  in  interior  Alaska.  Data 
from  .older  silt  suggest  that  salt  backfilling  will  not  be 
effective  in  arctic  settings.  Measurements  at  a  partially 
thawed,  coarse-grained  site  indicate  that  salt  was  moving 
much  more  rapidly  (approximately  five  times  as  fast)  away 
from  the  treated  backfill  than  at  the  silt  site  in  the  CRREL 
permafrost  tunnel. 

SR  84-18 

EFFECT  OF  SEASONAL  SOIL  CONDITIONS 
ON  THE  RELIABILITY  OF  THE  MIS  LAND 
MINE. 

Richmond,  P.W.,  et  a),  June  1984, 35p.,  ADB-085  452, 
In  English  and  Korean.  2  refs. 

Ho,  S.C.,  Dittemore,  H.R. 

39-562 

FROZEN  GROUND  STRENGTH.  SOIL 
STRENGTH,  MILITARY  ENGINEERING.  EX¬ 
PLOSIVES,  BLASTING,  METEOROLOGICAL 
DATA.  TESTS. 

Inert  M15  mines  with  live  fuzes  were  tested  for  funct.oning 
under  four  soil  conditions  (immediately  after  installation  in 
July,  and  in  November,  January  and  April).  The  mines 
were  installed  using  current  emplacement  doctnnc  and  ini'iated 
by  driving  a  tank  over  them  Results  showed  significant 
degradation  in  functiomng  rates  during  wmter,  which  was 
attributed  to  frozen  soil.  t\  ciisnge  in  installation  doctrinv 
h  recommended 

SR  84-19 

SNOW-TWO/SMOKE  WEEK  VI  HELD  EXPERI¬ 
MENT  PLAN. 

Redfield,  R.K.,  et  a!,  June  1984,  Sip..  APB-089  502. 
Fvmcr,  W.M.,  Ebersolc,  JF. 

39- 3031 

SNOWFALL,  TRANSMISSIVITY,  V/AVE  PROPA- 
CATION,  SCATT'ERJNG,  SMOKE  GENERA¬ 
TORS.  FALLiNG  BODIES,  VISIBILITY,  EXPLO- 
Siv^ES,  SNOW  COVER  EFFECT,  BLOV.TNG 
SNOW,  TESTS,  HELICOPTERS. 

SR  84-20 

SNOW-TWO  DATA  REPORT.  VOLUME  2:  SYS¬ 
TEM  PERFORMANCE. 

Jordan,  k.,  ed,  June  1934, 417p.,  ADB-tOl  24)«Refs. 
passim.  For  Vol.  !  see  39-3031.  For  individual  pa¬ 
pers  sec  4(t-3773  through  40-3787. 

40- 3772 

SNOW  PHYSICS,  MILITARY  OPERATION, 
WAVE  PROPAGATION.  TRANSMISCION, 
SMOKE  GENERATORS,  L!GKT  SCATTERING, 
ELECTROMAGNETIC  PROPERTIES,  SNOW- 
FALL,  BLOWING  SNOW,  VISIBILITY,  DETEC¬ 
TION,  COLD  WEATHER  PERFORMANCE, 
tiic  .^NOW-TWO/Smokc  Week  VI  Field  Expcj.mcnl  held 
at  Camp  Grayling,  Michigan,  was  a  cooperative  efurt  of 
the  U.S.  Army  Cold  Regions  Research  and  ),ngine«ring  labora¬ 
tory  and  'he  Office  of  ;he  Project  Manager  Smoke/O^curants 
the  main  objective  of  which  was  to  studv  the  e.Tects  of 
manmade  and  natural  obscurants  on  the  performance  of 
electro-opticai  and  millimetc.  wavelength  devices  ITiis 
report  presents  the  results  obtained  by  CRREL  and  some 
20  other  agencies  during  »nc  SNOw-TWO  phase  of  the 
experiment,  covcn-4  the  periods  28  November  to  21  December 
1983  and  4  Janua^  tc  ^  March  1984  It  is  th^  fourth 
m  t  series  ot  data  *eporis  m  the  bNOW  TeU'  'xpenment« 
sp  n«o:ed  bj  the  U.S.  Army  Corps  of  cng.ncers  Winter 
Battlefield  Obscuration  Reseaich  Program  The  report  is 
in  two  mam  vci’.umes  with  a  s''pplcmental  classified  volume 
The  first  volume  covers  the  RennsI  top».,j  of  mctcorolr^y 
and  snow  chanc(e'’Z8lion.  the  second  covers  th.  topics  of 
electromagnetic  wave  transmission  through  falling  and  blowing 
snow,  target/background  signatures,  and  system  performance 
in  snow. 


SR  84-21 

RELATIONSHIPS  AMONG  BANK  RECESSION, 
VEGETATION,  SOILS,  SEDIMENTS  AND  PER¬ 
MAFROST  ON  THE  TANANA  RIVER  NEAR 
FAIRBANKS,  ALASKA. 

Gatto,  L.W.,  July  1984,  53p.,  ADA-152  332,  31  refs. 
39-3030 

BANKS  (WATERWAYS),  SOIL  EROSION.  PER¬ 
MAFROST  DISTRIBUTION,  VEGETATION, 
RIVER  FLOW,  SEDIMENTS.  HYDRAULICS, 
UNITED  STATES— ALASKA— TANANA  RIVER. 
The  objective  of  this  analysts  was  to  determine  if  available 
data  are  useful  in  identifying  the  cbaractcrutics  that  contribute 
to  erodibility  of  the  banks  along  two  reaches  of  the  Tanana 
River  Existing  data  on  bank  vegetation,  soils,  sediments 
and  permafrost  were  used  Because  these  data  were  general 
and  not  collected  for  the  purpose  of  site-s;^cific  analysis, 
the  anslytical  approach  was  simple  and  did  not  include 
any  statistical  testa  The  data  were  visiully  comntred 
to  the  locations  and  estimated  amounts  of  historical  recession 
to  evaluate  if  any  relationshtps  were  obvious.  The  results 
of  this  analysis  showed  no  useful  relationships. 


SR  84-22 

MINE  DETECTION  USING  NON-SINUSOIDAL 
RADAR.  PART  1:  SPATIAL  ANALYSIS  OP 
LABORATORY  TEST  DATA. 

Dean,  A.M.,  Jr.,  et  al,  Aug.  1984, 9;p..  ADA-150  471, 
8  refs. 

Martinson,  C.R 

41-462 

MILITARY  RESEARCH.  COLD  WEATHER 
TESTS,  MINES  (ORDNANCE),  RADAR 
ECHOES,  COUNTERMEASURES,  GROUND 
THAWING. 

The  interaction  among  UHP  radiation,  winter  roadway  condi¬ 
tions  and  buried  mines  was  investigated  in  a  refrigerated 
facility.  The  near-field  spatial  return  from  each  target 
was  unique.  When  the  target  waa  not  in  the  near  field 
the  spatial  return  was  not  at  all  unique  Cobbles  in  the 
medium  had  little  effect,  but  surface-thawed  condifons  signifi¬ 
cantly  affected  the  spatial  return,  and  the  refiected  signal 
strength  and  frequency  content.  The  primary  frequency 
content  of  the  returned  signal  was  either  spread  over  a 
band  broader  than  that  of  the  transmitted  primary  frequencies, 
or  xomplel.'ly  outside  of  the  primary  detection  band.  We 
s'.include  that  the  complexity  of  winter  roadway  conditions 
requires  1)  a  much  broader  frequency  band  than  is  currently 
being  considered,  and  2)  a  more  complex  and  edaptive  back- 
grouno-removal,  signal-enhancement  scheme  than  is  currently 
used  Further,  more  data  are  required  describing  the  interac¬ 
tion  01  the  winter  media,  UHF  radiation,  and  buned  mines 
so  that  adequate  detecuon  instrumentation  can  be  developed 


Sn  84-23 

BUCKLING  ANALYSIS  OF  CRACKED,  FLOAT¬ 
ING  ICE  SHEETS. 

Adley,  M.D..  et  al,  Aug  1984, 28p.,  ADA-147  330, 24 
reG. 

iiodhi,  D.S. 

39-715 

ICE  LOADS,  FLOATING  ICE.  OFFSHORE 
STRUCTURES,  ICE  SHEETS,  ICE  PRESSURE, 
ICE  CRACKS.  ANALYSIS  (MATHEMATICS), 
TESTS,  ICE  DEFORMATION. 

A  buckling  analysis  of  cracked,  floating  ice  sheets  is  presented; 
both  symmetrical  and  unsymmetneal  shapes  were  investigated 
The  finite  element  method  was  wsed  for  the  in-plane  analysis 
as  well  as  the  out-of-plaiiv  analysis  The  results  of  the 
analyses  of  symmetrically  shaped  ice  sheeU  ire  compared 
to  thosij  of  previous  analyses  where  a  radial  stress  field 
wa*.  assumed  'jt  the  in-planc  st'esses.  and  there  is  good 
agreem^*.;  ,<tween  them.  Tl.e  results  of  theoretical  analyses 
are  cempared  to  experimental  data  obtained  in  small-scale 
laboratory  cxpeni  tents 


SR  84-24 

CLIMATE  Ax’  CRREL,  HANQVER,  NEW  HAMP¬ 
SHIRE. 

Bates,  R.E.,  Aug.  i984,  78p.,  ACA-148  400,  6  refs. 
39-547 

CLIM.ATE,  METEOROLOGICAL  DATA.  SNOW- 
FAt  L.  PRECIPITATION  (METEOROLOGY), 
WE  \THER  STATIONS,  I  REEZiNG  POINTS.  DE¬ 
GREE  DAYS.  UNITED  STATES-NEW  HAMP- 
SHIPE-HANOVER. 

A  10-year  clim«plogtcal  record  of  meteorological  data  collect- 
cj  at  th,'  CRREL  metcoiologica'.  station  is  presented  for 
the  period  October  1972  through  December  1982  Data 
presented  <ncludc  air  temperature,  heating  and  freezing  degree- 
days.  relative  humidity,  dew  point,  precipitation,  snowfall, 
'r.nd  .peed  and  direction,  solar  radiation  and  evaporation 
Air  temperature  and  precipitation  monthly  and  annually  are 
compared  statistically  to  the  30-year  normal  and  the  period- 
i  f-i.>vord  normal  for  Hanover.  VJzw  Hampshire  The  appen¬ 
dix  gives  u  il>  and  monthly  va'ucs  the  entire  pcno<l 
of  record  Som.  comparisons  are  made  between  the  10- 
year  averages  and  the  long-ier-i  normals. 


SR  84-25 

SALT  ACTION  ON  CONCRETE. 

Sayward,  J.M.,  Aug.  1984,  69p.,  ADA-147  812,  Refs. 
p.52-57. 

39-1046 

CONCRETE  PAVEMENTS,  SALTING,  CORRO¬ 
SION,  FREEZE  THAW  CYCLES,  DAMAGE, 
REINFORCED  CONCRETES.  WEATHERING. 
BRIDGES,  CHEMICAL  ICE  PREVENTION, 
CRACKING  (FRAcrrURING). 

Serious  detenoration  of  concrete  bridges  by  deicing  salts 
IS  generally  ascribed  to  depassivatton  and  corrosion  of  reinforc¬ 
ing  steel,  as  growth  of  its  corrosion  products  causes  spalling. 
Here,  simple  evaporative  tests  simulated  the  salt  weathering 
that  slowly  crumbles  rocks  in  nature,  where  crystals  growing 
from  pore  water  fed  from  below  stress  the  matrix  just  u 
do  ice  crystals  in  frost  heaving  soil.  Like  needle  ice 
(surface  frost  action  in  soil)  the  salt  columns  exuded  from 
concrete  airo  lifted  tiny  particles,  signifying  crumbling  Mi¬ 
crocracks  developed  m  1-3  years  of  after-test  dry  storage. 

SR  84-26 

SECONDARY  STRESS  WITHIN  THE  STRUC¬ 
TURAL  FRAME  OF  DYE-3:  1978-1983. 

Ueda,  H.T..  et  al,  Sep.  1984,  44p .  ADA-148  401,  5 
refs. 

Tobiasson,  W ,  Fisk,  D ,  Keller,  D.,  Korhonen,  C. 
39-1138 

SNOW  LOADS,  STRESSES,  MILITARY  FACILI- 
TIES,  STRUCTURES,  FOUNDATIONS,  LOADS 
(FORCES),  WIND  FACTORS.  COLD  WEATHER 
CONSTRUCTION,  GREENLAND. 

DEW  line  ice  cap  station  DYE-3  was  moved  sideways  210 
ft  and  placed  on  a  new  foundation  in  1977,  then  raised 
27  ft  in  1978.  Secondsry  forces  within  the  structural 
framework  were  measured  in  1978,  1981,  1982  and 
191  i  The  overall  level  of  secondary  stresses  had  increased 
but  through  1983  the  columns  were  still  within  their  stress 
limitations.  Some  localized  overstress  »  expected  in  1984. 
The  concept  of  using  above-surface  trusses  to  resist  wind 
loads  and  brace  the  eight  columns  has  proven  to  be  satisfactory, 
li  has  eliminated  the  subsurface  enclosures  used  in  the  past 
to  protect  subsurface  trusses,  enclosures  that  proved  to  be 
the  structural  weak  link  of  the  original  facility,  their  elimination 
has  resulted  in  a  stronger  facility  that  is  esaier  to  msintain 
The  measurements  and  findings  of  this  program  were  used 
in  the  development  of  the  design  to  extend  the  life  of 
DYE-3  to  be  implemented  in  1984  That  work  ahould 
reduce  the  level  of  secondary  stresses  m  the  frame. 

SR  84*27 

DEUTERIUM  DIFFUSION  IN  A  SOIL-WATER- 
ICE  MIXTURE. 

Oliphant,  J.L.,  et  al,  Sep.  1984,  1  Ip.,  ADA-148  457, 7 
refs 

Tice,  A  R. 

39-1139 

FROZEN  GROUND  PHYSICS,  ISOTOPES,  SOIL 
WATER  MIGRATION,  PHASE  TRANSFORMA¬ 
TIONS,  TESTS,  LABORATORY  TECHNIQUES. 
An  experiment  was  performed  to  determine  the  rate  of 
equilibration  of  deuterium  between  the  ice  and  liquid  phases 
of  water  in  partially  frozen  soil  The  results  of  this  experi¬ 
ment  arc  consistent  with  a  diffusion  rate  of  deuterium  in 
ICC  of  I  or  2  ten-billionths  $q  cm/s  A  method  for  calculating 

the  approximate  equilibration  time,  given  the  size  of  the 
ice  crystals  In  the  system,  is  provided  This  calculation 
compares  well  with  the  experimental  results. 

SR  84*28 

MIZEX— A  PROGRAM  FOR  MESOSCALE  AIR- 
ICE-OCEAN  INTERACTION  EXPERIMENTS 
IN  ARCTIC  MARGINAL  t  *’  TONES.  4:  INI- 
TIAL  RESULTS  AND  ANA..  ;  FROM  MIZEX 
83,Sep.  !984,56p.,  ADA-148 255, Refs. passim.  For 
individual  papers  see  39-1124  through  39-1130. 

39- 1123 

ICE  MECHANICS.  DRIFT  STATIONS,  ICE 
EDGE.  SEA  ICE  DISTRIBUTION.  RHEOLOGY. 
ICE  CREEP,  OCEANOGRAPHY,  ICE  WATER  IN¬ 
TERFACE,  ICE  AIR  INTERFACE,  ICE  CONDI- 
TIONS. 

SR  84*29 

MIZEX:  A  PROGRAM  FOR  MESOSCALE  AIR- 
ICE-OCEAN  INTERACTION  EXPERIMENTS 
IN  ARCTIC  MARGINAL  ICE  ZONES.  5: 
MIZEX  84  SUMMER  EXPERIMENT  PI 
PRELIMINARY  REPORTS. 

Johannessen.  O  M  .  cd,  Oct  1984,  l*6p.,  ADA-148 
986,  Refs  passim  For  selected  papers  see  40-4691 
through  40-4703. 

Horn,  D.A.,  cd. 

40- 4690 

ICE  PHYSICS.  DRIFT  STATIONS,  ICE  EDGE, 
SEA  ICE.  REMOTE  SENSING.  OCEANOGRA¬ 
PHY.  ACOUSTIC  MEASUREMENT.  MARINE  BI- 
OLOGY.  ICE  FLOES 
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SR  84-30 

CONVENTIONAL  LAND  MINES  IN  VVliiTER: 
EMPLACEMENT  IN  FROZEN  SOIL,  USE  OF 
TRIP  WIRES  AND  EFFECT  OF  FREEZING 
RAIN. 

Richmond,  P.W.,  Nov.  1984,  23p.,  ADB-091  027,  9 
refs. 

40-3580 

MILITARY  ENGINEERING,  AUGERS,  FROZEN 
GROUND,  SNOW  COVER,  MINES  (ORD¬ 
NANCE),  RAIN,  FREEZING,  SEASONAL 
VARIATIONS. 

This  report  presents  informstion  relsting  to  land  mine  use 
in  winter.  Three  tress  are  addressed:  the  emplacement 
of  mines  in  frozen  soil,  the  use  of  tnp  wires  in  snow, 
and  the  effect  of  freezing  rain  on  antitank  mines  Data 
from  a  minefield  installation  exorcise  provide  information 
on  the  installation  of  a  lOO-m  minefietd  under  summer  and 
winter  conditions 

SR  84-31 

COMPARISON  OF  THREE  COMPACTORS 
USED  IN  POTHOLE  REPAIR. 

SnelUng,  M.A.,  et  al,  Nov.  1984,  14p .  ADA-149  937, 
2  refs. 

Eaton,  R.A. 

39-2099 

ROAD  MAINTENANCE,  BITUMINOUS  CON¬ 
CRETES,  COMPACTION,  EQUIPMENT,  DENSI¬ 
TY  (MASS/VOLUME),  TEMPERATURE  EF¬ 
FECTS. 

This  report  is  a  summary  of  the  results  of  a  compaction 
study  using  recycled  hot  mix  asphalt  concrete  conducted 
during  August  1983  in  an  indoor  facility  at  CRREL  in 
Hanover,  New  Hampshire.  This  study  compared  three 
kinds  of  compactors  for  optimum  performance,  and  also 
considered  such  factors  as  temperature  of  the  asphalt  concrete 
mix,  number  of  passes,  size  and  depth  of  patches,  and  the 
number  of  lifts  to  fill  the  holes  Results  showed  that 
a  vibratory  roller  and  vibratory  plate  compactor  could  both 
compact  itches  to  the  desir^  98%  of  laboratory  density, 
but  that  a  20O-lb  lawn  roller  could  not  Temperature 
of  the  hot  recycled  mix  is  cntical,  with  250F  being  the 
cut-off  temperature  It  was  shown  that  if  the  mix  is 
not  compacted  promptly  after  placement  and  is  allowed 
to  cool  below  2S0F,  proper  compaction  may  not  be  attained 

SR  84-32 

FROZEN  PREaPTTATION  AND  CONCUR¬ 
RENT  WEATHER:  A  CASE  STUDY  FOR  MUN- 
CHEN/RIEM,  WEST  GERMANY. 

Bilello,  M.A.,  Nov  1984, 47p ,  ADA-149  227, 29  refs 

39- 1731 

WEATHER  FORECASTING,  SNOWFALL, 
METEOROLOGICAL  DATA,  MILITARY  OPER¬ 
ATION,  PRECIPITATION  (METEOROLOGY), 
VISIBILITY,  FREEZING,  RAIN,  WINTER,  CLI¬ 
MATE,  GERMANY-MUNICH. 

This  study  evaluates  statistical  data  for  two  or  more  meteorolog¬ 
ical  parameters,  recorded  concurrently,  to  improve  prediction 
of  atmosphenc  conditions  that  would  obscure  a  winter  battlc- 
field.  The  analysis  considers  only  freezing  precipitation 
types  that  were  categorized  and  correlated  with  simultaneously 
observed  weather  conditions,  such  as  temperature,  humidity 
and  visibility,  using  1 1  years  of  winter  weather  recurds  for 
MunchenlRicm,  Federal  Republic  of  Germany.  These  re¬ 
sults  are  an  example  of  the  unusual  and  essential  environmental 
information  that  can  be  derived  from  available  records  It 
IS  suggested  that  similar  investigations  should  be  conducted 
for  other  sites  in  central  Europe, 

SR  84-33 

[PROCEEDINGS], 

Workshop  on  Ice  Penetration  Technology,  Hanover, 
NH,  June  12-13,  1984,  Dec  1984,  345p.,  ADB-093 
880,  Refs,  passim.  Discussions,  p.319-336.  For  in¬ 
dividual  papers  see  40-1962  through  40-1965. 

40- 1961 

PENETRATION  TESTS,  ICE  COVER 
STRENGTH,  ICE  BREAKING,  MILITARY  OPER¬ 
ATION,  ICE  DRILLS,  ICE  COVER  THICKNESS, 
MEETINGS,  SEA  ICE,  SUBMARINES. 

SR  84-34 

ICE  DRILLING  TECHNOLOGY. 

Holdsworth,  G ,  ed.  Dec.  1984,  142p ,  ADA-156  733, 
Refs,  passim  For  individual  papers  see  40-1176 
through  40-1199  or  F-32743  through  F-32750 
Kuivinen,  K.C ,  cd,  Rand.  J.H  ,  cJ.  International 
Workshop/Symposium  on  Ice  Drilling  Technology. 
2nd,  Calgary,  Alberta,  '*ug  30-31,  1982. 

40-1175 

ICE  CORING  DRILLS.  ICE  CORES,  BOREHOLE 
INSTRUMENTS,  ICE  DRILLS,  MEETINGS, 
DRILLING  FLUIDS,  TEMPER.ATURE  EFFECTS 

Tne  Symposium  on  Ice  Drilling  Technology  dealt  with  research 
on  the  operation  and  design  of  ice  coring  drills  Various 
types  of  drills,  as  well  as  drilling  fluids  used  in  the  Arctic 
and  Antarctic  arc  described  The  boreholes  and  ice  cores 
are  used  to  study  ice  physics  and  climatic  changes 


SR  84-35 

PROCEEDINGS,  VOL.1. 

Snow  Symposium,  4th,  Hanover,  NH,  Aug.  14-16, 
1984,  Dcu  1984,  433p.,  ADB-090  935,  Refs,  passim. 
Foi  individual  papers  see  39-2945  through  39-2981. 
39-2944 

SNOW  PHYSICS,  SNOWFALL.  TRANSMISSIVI¬ 
TY,  MILITARY  OPERATION,  SNOWFLAKES, 
SCATTERING,  SMOKE  GENERATORS, 
AEROSOLS.  MEETINGS.  REFLECTIVITY, 
TEMOTE  SENSING,  SPECTRA. 


SR  84-36 

PERMAFROST,  SEASONALLY  FROZEN 
GROUND,  SNOW  COVER  AND  VEGETATION 
IN  THE  USSR. 

Bigl,  S.R.,  Dec.  1984,  128p.,  ADA-153  628,  Refs. 
p.26-31. 

40-1052 

PERMAFROST  DISTRIBUTION,  ACTIVE  LAY¬ 
ER,  SNOW  COVER,  VEGETATION,  PERMA¬ 
FROST  THERMAL  PROPERTIES,  PERMA¬ 
FROST  DEPTH,  GROUND  ICE,  SEASONAL 
VARIATIONS,  USSR. 

A  survey  of  the  Cold  Regions  Science  and  Technology  Bibliog¬ 
raphy  and  other  references  in  the  CRREL  library  was  conduct¬ 
ed  to  compile  recent  information  about  several  Soviet  physi- 
ogeographic  features-  permafrost,  seasonally  frozen  ground, 
snow  cover  and  vegetation  The  products  of  the  study 
are  1)  a  senes  of  maps  presenting  the  general  distribution 
of  these  features  over  the  entire  Soviet  Union  and  2)  a 
collection  of  57  maps  showing  the  local  distnbution  of  ground 
ice  and  permafrost 


SR  84-37 

OVERVIEW  OF  XANANA  RIVER  MONITOR¬ 
ING  AND  RESEARCH  STUDIES  NEAR  FAIR¬ 
BANKS,  ALASKA. 

Netll,  C.R  ,  ct  al,  Jan.  1984, 98p.  -F  5  appends.,  ADA- 
167  790,  Refs,  passim  For  indivtdual  articles  see  38- 
4207  through  38-4211. 

Buska,  J  S  ,  Cnacho.  E.F ,  Collins,  C  M  ,  Gatto,  L  W 

38-4206 

BANKS  (WATERWAYS),  RIVER  FLOW,  SOIL 
EROSION,  SEDIMENT  TRANSPORT,  FLOOD 
CONTROL,  EMBANKMENTS,  ENVIRONMEN¬ 
TAL  IMPACT.  AERIAL  SURVEYS,  PERMA- 
FROST,  COUNTERMEASURES,  UNITED 
STATES-ALASKA— TANANA  RIVER 
The  Tanana  River  changes  character  m  the  vicinity  of  Fair¬ 
banks.  from  the  braided  pattern  upstream  of  North  Pole 
to  the  anastomosing  or  irregular  meander  pattern  downstream 
of  the  Chena  River  confluence  This  transition  in  planform 
IS  accompanied  by  a  marked  decrease  in  gradient  and  a 
change,,  dominant  bed  material  from  gravel  to  sand  Within 
the  past  50  years  the  river  has  been  affected  by  a  variety 
of  human  activities,  including  flood  control  works,  access 
causeways  and  gravel  cxliactions  The  Phase  III  in-river 
levee  and  groin  construction  constituted  a  strong  local  disturb¬ 
ance  of  the  river  system  where  local  river  slope  was  steepened 
and  targe  quantities  of  bed  material  were  put  into  transport 
from  pilot  channel  eniarocment  as  the  river  adjusted  to 
the  new  alignment  As  of  the  end  of  1982.  the  full 
and  final  effects  of  this  disturbance  were  not  clear  Recom¬ 

mendations  arc  given  regarding  impacts  from  human  activities, 
alleviation  of  impacts,  levee  protection,  further  interpretive 
analysis  and  future  mor.itoring  of  river  behavior. 


SR  85-Ul 

CATALOG  OF  CORPS  OF  ENGINEERS  STRUC¬ 
TURE  INVENTORIES  SUITABLE  FOR  THE 
ACID  PRECIPITATION-STRUCTURE  MATERI¬ 
AL  STUDY. 

Merry.  C  J  .  ct  al.  Mar  1985,  40p.  ADA-154  364,  4 
refs 

McKim  H.L.,  Humislon,  N.H. 

39-4054 

PRECIPITATION  (METEOROLOGY).  CHEMI¬ 
CAL  PROPERTIES.  CONSTRUCTION  .MATERI¬ 
ALS.  ENVIRONMENTAL  PROTECTION.  DAM¬ 
AGE,  BUILDINGS.  COST  ANALYSIS,  COMPUT¬ 
ER  APPLICATIONS. 

This  report  contains  a  survey  of  Corps  of  fcngincers  floodplain 
inventories  Its  purpose  was  lodcicrmiric  if  enough  building 
malcrials  information  was  available  ii,  the  Corps  data  base 
to  be  used  for  predicting  the  distribution  of  building  materials 
across  the  country  as  part  of  the  LPA  acid  rain  3.vsessmcnt 
program  The  fliKidplain  surveys  were  rated  using  the 
criteria  of  the  dale  of  the  survey,  the  number  of  buildingv. 
the  variety  of  building  materials,  the  amount  of  dimensions 
data  listed  for  the  b, Hidings  the  land  cover  types  in  the 
data  and  whether  or  111  t  the  data  were  computerized  .Sis 
structure  inventories  arc  recommended  for  further  study 


SR  85-02 

SURVEY  OF  ICE  PROBLEM  AREAS  IN  NAVI¬ 
GABLE  WATERWAYS. 

Zufelt,  J  ,  ct  al,  Apr.  1985,  32p..  ADA- 157  477. 
Calkins,  D.J. 

40-3360 

ICE  NAVIGATION.  ICING,  LOCKS  (WATER¬ 
WAYS),  DAMS,  ICE  CONTROL,  RIVER  ICE.  ICE 
CONDITIONS,  ICE  JAMS,  ICE  BREAKUP. 

This  report  presents  the  findings  of  a  survey  of  ice  problems 
encountered  on  the  nation’s  major  navigable  waterways  A 
survey  questionnaire  was  developed  and,  through  a  field 
review  group,  was  distnbuled  to  lock  and  dam  facilities 
on  the  Allegheny,  Monongahcla,  Ohio.  Kanawha.  Kaskaskia, 
and  Mississippi  Rivers  and  the  Illinois  Waterway.  Analysis 
of  the  completed  questionnaires  identified  13  ice  problem 
categones.  The  report  describes  each  category  of  ice  prob¬ 
lem  encountered,  as  well  as  the  cited  methods,  operational 
and/or  structural,  undertaken  to  reduce  the  impact  of  each 
ice  problem. 

bR  85-03 

PERIGLACIAL  LANDFORMS  AND  PRO¬ 

CESSES  IN  THE  SOUTHERN  KENAI  MOUN¬ 
TAINS  AT  ASKA 

Bailey,  P.K.,  Apr.' 1985,  60p.,  ADA-157  459,  Refs, 
p  54-60. 

40-764 

PERIGLACIAL  PROCESSES,  LANDFORMS. 

PERMAFROST  DISTRIBUTION,  GEOMOR¬ 

PHOLOGY,  PATTERNED  GROUND,  NUNA- 
TAKS,  ALTIPLANATION,  NIVATION,  SOIL 
TEMPERATURE,  UNITED  STATES-ALASKA— 
KENAI  MOUNTAINS, 

The  distr-i-.iion  and  characteristics  of  pertglacial  landforms 
m  the  southern  Kenai  Mountains,  Alaska,  were  investigated 
dunng  1979  and  1980.  The  principal  area  of  study  was 
a  1300-m-high  mountain  mass  that  stood  as  a  nunatak  during 
the  last  general  glaciation.  Periglacial  features  in  the  area 
include  gelifluction  lobes,  nivation  hollows,  cryoplanation  ter¬ 
races,  tors,  a  string  bog.  and  such  patterned  ground  as 
sorted  circles,  sorted  polygons,  earth  hummocks,  sorted  steps, 
sorted  stripes,  and  small  ice-wedge  polygons 

SR  85-04 

USER’S  GUIDE  FOR  THE  BIBSORT  PROGRAM 
FOR  THE  IBM-PC  PERSONAL  COMPUTER. 
Kyriakakis,  T.,  et  al,  Apr.  1985,  61p.,  ADA-157  936. 
Iskandar,  I.K. 

39-4055 

DATA  PROCESSING,  BIBLIOGRAPHIES, 
MANUALS,  COMPUTER  PROGRAMS,  COM¬ 
PUTER  APPLICATIONS. 

'Thi*  report  is  intended  to  provide  the  reader  with  step- 
by-step  i.istructions  on  how  to  use  the  BIBSORT  computer 
program  on  the  IBM  Personal  Computer  The  program 
allows  storage  and  retrieval  of  bibliographic  data  The 
program  has  been  tested  on  an  IBM-XT.  using  DOS  1.1 
or  2  1  The  program  requires  a  monitor  and  a  pnnter 
This  user's  guide  d-scusses  how  to  prepare  diskettes  to  enter 
the  data,  how  to  name  categories  and  files,  how  to  open 
categories  and  files,  and  how  to  enter  data  The  guide 
also  shows  how  to  sort  and  store  data,  edit,  delete,  or 
append  the  data,  and  how  to  obtain  a  hard  copy  of  the 
sorted  data  Each  data  diskette  can  take  up  to  500  entries, 
assuming  512  characters  per  entry  A  section  on  how 
to  change  the  program  to  fit  specific  needs  is  presented 
in  Appendix  A.  and  the  program  listing  is  in  Appendix 


SR  85-05 

WORKSHOP  ON  PERMAFROST  GEOPHY¬ 
SICS,  GOLDEN,  COLORADO,  23-24  OCTOBER 
1984. 

Brown.  J..  cd.  May  1985,  1 13p ,  ADA-157  485,  Refs, 
passim.  For  individual  papers  see  40-1290  through 
40-1308. 

Metz,  M  C ,  cd,  Hockstra,  P ,  cd 
40-1289 

PERMAFROST  PHYSICS,  GEOPHYSICAL  SUR¬ 
VEYS,  PERMAFROST  DISTRIBUTION,  SUBSEA 
PERiMAFROST,  BOREHOLES.  WELL  LOGGING, 
MEETINGS.  PER.MAFROST  THERMAL  PROP¬ 
ERTIES,  OIL  WELLS 

SR  85-06 

MIZEX— A  PROGRAM  FOR  MESOSCALE  AIR- 
ICE-OCEAN  INTERACTION  EXPERIMENTS 
IN  ARCTIC  MARGINAL  ICE  ZONES.  6: 
MIZEX-WEST. 

Wadhams.  P.  cd.  .May  1985.  I19p.  ADA-167  310, 
Refs  pa.ssttn  For  individual  papers  see  40-4167 
through  40-dI80 
40-4166 

SEA  ICE  DISTRIBUTION.  ICE  AIR  INTERFACE, 
ICE  WATER  INTERI-ACE,  ICE  MECHANICS, 
REMOTE  SENSING.  ICE  CONDITIONS.  ICE 
EDGE.  ICE  ELOLS.  WIND  FACTORS,  WATER 
TEMPERATURE 
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SR  85-07 

ANALYSIS  OF  THE  REVERE,  QUINCY  AND 
STAMFORD  STRUCTURE  DATA  BASES  FOR 
PREDICTING  BUILDING  MATERIAL  DISTRI¬ 
BUTION. 

Merry,  CJ.,  ct  al,  May  1985,  35p ,  ADA-157  458,  8 
refs. 

LaPotin,  P.J. 

40-1010 

CONSTRUCTION  MATERIALS.  PRECIPITA¬ 
TION  (METEOROLOGY),  CHEMICAL  PROPER¬ 
TIES,  BUILDINGS,  RAIN,  FORECASTING 

Data  bases  on  biuidmgs  in  Revere  and  Quincy,  Massachusetts, 
and  Stamford,  Connecticut,  were  studied  to  determine  (f 
a  measure  of  budding  material  distribution  could  be  calculated 
for  a  city  using  land  use,  census  tract  and  the  Corps'  data 
on  buildings.  Statistical  measures  of  chi«square,  asymmetnc 
lambda,  uncertainty  coefficient,  F  ordinate,  as  well  as  the 
correlation  coerncient-squared  and  eta-swuared  statistics  were 
calculated  for  the  three  data  bases  The  Corps  definition 
of  budding  type  was  found  to  be  the  best  predictor  of 
the  building  surface  area.  However,  all  indicators  (including 
building  type)  explained  only  low  percentages  of  the  vanabdity 
in  the  dei^dent  variable  (building  surface  area).  These 
results  indicate  that  other  variables  are  required  to  explain 
the  vanabdity  of  building  surface  area  adequately 

SR  85-08 

STEF>:;'S  PROBLEM  IN  A  HNITE  DOMAIN 
Wmi  CONSTANT  BOUNDARY  AND  INITIAL 
CONDITIONS:  ANALYSIS. 

Taka;i,  S.,  June  1985,  28p.,  ADA-158  558,  13  refs. 
40-4J5 

FR'JST  HEAVE,  BOUNDARY  LAYER,  STEFAN 
PROBLEM,  ANALYSIS  (MATHEMATICS). 

Stefan's  problem  in  a  finite  domain  is  solved  under  constant 
boundary  and  initial  conditions  Starting  in  a  semi'infinite 
domain,  the  solution  passes  infinitely  many  stages  of  lead 
times  in  a  finite  domain  and  finally  becomes  stationary 
The  singularity  at  the  finite  terminal  necessitates  introduction 
of  lead  times.  Including  lead  times,  parameters  defining 
the  solution  vary  with  time  Only  the  analytical  result 
is  reported  in  this  paper. 

SR  85-09 

U.S.  PERMAFROST  DELEGATION  VISIT  TO 
THE  PEOPLE’S  REPUBLIC  OF  CHINA,  15-31 
JULY  1984. 

Brown,  J.,  June  1985,  I37p.,  ADA-158  535.  19  refs. 
40-1051 

PERMAFROST  BENEATH  STRUCTURES,  PER¬ 
MAFROST  THERMAL  PROPERTIES.  PERMA¬ 
FROST  DISTRIBUTION.  FROZEN  GROUND 
MECHANICS.  ORGANIZATIONS.  ENGINEER¬ 
ING,  FREEZE  THAW  CYCLES.  DAMAGE.  GEO¬ 
CRYOLOGY.  CHINA. 

A  US  delegation  of  IS  scientists  and  engineers  representing 
federal  and  state  agencies,  industry,  and  universities  specializ¬ 
ing  in  problems  of  seasonally  and  perennially  frozen  ground 
visited  China  dunng  the  period  15-31  July.  1984  The 
trip  was  organized  by  the  Ministry  of  Railways  and  was 
co-hosted  by  the  Academia  Sinica's  Institute  of  Glaciology 
and  Cryopedology  in  Lanzhou.  The  16-day  visit  was  in 
return  for  a  US -hosted  visit  of  a  Chinese  delegation  to 
Alaska  and  the  West  Coast  in  July  1983  as  part  of  the 
Fourth  International  Conference  on  Permafrost  The  U  S 
Committee  on  Permafrost  of  the  National  Research  Council 
organized  the  U  S  participation  The  facilities  visited  are 
desc.ibed  and  technical  information  obtained  is  diKussed 

SR  85-10 

ACOUSTIC  WAVES  INCIDENT  ON  A  SEAWA¬ 
TER/SEA  ICE  INTERFACE. 

Jezek.  K.C,  July  1985,  lOp.,  ADA.213  085.  9  refs. 
43-4588 

ICE  WATER  INTERFACE,  UNDERWATER 
ACOUSTICS,  SEA  ICE,  SEA  WATER 

Simple  plane  wave  theory  ts  used  to  compute  (he  energies 
of  reflected  and  transmitted  clastic  waves  at  a  seawater/sea 
ice  interface  The  results  indicate  that  for  incident  angles 
between  30  and  60  deg.  most  of  the  scattered  energy  is 
in  the  form  of  transmuted  shear  waves  for  typical  values 
of  sea  ice  and  seawater  densities  and  elastic  wave  veloc'tics. 

SR  85-11 

PREVENTION  OF  FREEZING  AND  OTHER 
COLD  WEATHER  PROBLEMS  AT  WASTEWA¬ 
TER  TREATMENT  FACILITIES. 

Reed,  S  C,  ct  al,  July  1985.  49p .  ADA-160  727.  23 
refs. 

Pottle,  D  S ,  Moeller,  W  B ,  Ott,  R  ,  Pcircnt,  R  ,  Nic- 
dnnghaus,  E.L. 

40-1476 

UNDERGROUND  FACILITIES.  FREEZING. 
COLD  WEATHER  PERFORMANCE.  WASTE 
TREATMENT.  WATER  TREATMENT,  FROST 
PROTECTION,  COUNTERMEASURES.  DE¬ 
SIGN. 

Freezing  and  other  cold  weather  problems  arc  a  major  cauve 
of  poor  performance  at  waste<>vatcr  treatment  plants  m  cold 
climates  This  report,  based  on  experience  m  Alaska, 
in  (he  north  central  US  and  on  a  »urvey  of  over  200 


treatment  systems  in  northern  New  England,  presents  proce¬ 
dures  and  enteria  so  that  desi^ers  can  avoid  cold  weather 
problems  in  (Uture  systems  It  also  contains  detailed  guid- 
ance  for  assisting  operators  in  overcoming  current  problems 
and  deficiencies  The  information  is  organized  and  present¬ 
ed  in  terms  of  the  major  process  units  that  are  likely  to 
be  found  in  a  typical  wastewater  treatment  system.  A 
number  of  detailed  case  studies  of  problems  and  solutions 
at  specific  systems  in  northern  New  England  are  also  included. 


SR  85-12 

SUITABILITY  OF  POLYVINYL  CHLORIDE 
PIPE  FOR  MONITORING  TNT,  RDX.  HMX 
AND  DNT  IN  GROUNDWATER. 

Parker,  L.V.,  ct  al,  Aug.  1985,  27p.,  ADA-160  733, 
Refs.  p.  19-22. 

Jenkins,  T.F.,  Foley,  B.T. 

40-1497 

PIPES  (TUBES).  GROUND  WATER,  WATER 
POLLUTION,  WATER  CHEMISTRY,  MATERI¬ 
ALS.  TESTS,  SALINITY. 

A  number  of  samples  of  commercial  PVC  groundwater  monitor¬ 
ing  pipe,  which  varied  in  schedule,  diameter  or  manufacturer, 
were  placed  in  contact  with  low  concentrations  of  aqueous 
solutions  of  TNT,  RDX,  HMX  and  2,4-DNT  for  80  days 
under  nonstenie  conditions.  Results  indicated  that  there 
was  some  loss  of  TNT  and  HMX  in  the  presence  of  PVC 
pipe  compared  to  glass  controls  but  that  for  the  most  part 
concentrations  of  analyte  were  equivalent  between  types  of 
pipe  A  second  experiment  was  performed  to  determine 
if  the  losses  were  due  solely  to  sorption  or  if  biodegradation 
was  also  a  factor  This  expenment  was  done  under  a 
variety  of  groundwater  conditions  by  varying  salinity,  initial 
pH  and  dissolved  oxygen.  The  only  case  where  there 
was  increased  loss  of  anv  substance  because  of  the  presence 
of  PVC  pipe  was  in  the  TNT  solution  under  nonstenie 
conditions  This  increased  loss  was  thought  to  be  associated 
with  increased  microbial  degradation  rather  than  sorption 
Therefore,  given  the  length  of  time  of  this  experiment  and 
the  small  amount  of  loss  attributable  to  sorption,  PVC  ground- 
water  monitonng  pipe  is  acceptable  for  monitonng  groundwater 
for  these  munitions  Several  samples  of  PVC  pipe  were 
also  leached  with  groundwater  for  80  days  and  no  detectable 
interferences  were  found  by  reversed  phase  HPLC  analysis 


SR  85-13 

CONSTRUCTION  AND  CALIBRATION  OF  THE 
OTTAUQUECHEE  RIVER  MODEL. 

Gooch.  G..  Aug.  1985.  lOp.,  ADA-159  902. 

40-1545 

ICE  JAMS.  ICE  BREAKUP,  RIVER  ICE,  ICE  FOR¬ 
MATION,  MODELS,  FLOODING,  WATER  SUP¬ 
PLY,  TESTS. 

The  Ottauquechee  River  is  located  m  west-central  Vermont. 
This  nver  was  chosen  for  a  physical  hydraulic  model  using 
real  ice  The  model  was  built  at  a  scale  of  I  50  horizontal 
and  1  ‘20  vertical  After  problems  with  modeling  bed  rough¬ 
ness  and  operating  the  pump  system  were  overcome,  the 
tests  went  smoothly. 


SR  85-14 

LOCATING  BURIED  UHLITIES. 

Bigl,  S  R.,  Sep  1985,  48p ,  ADA-213  084,  2  refs 
43-4589 

UTILITIES,  UNDERGROUND  FACILITIES, 
MAGNETIC  SURVEYS.  DETECTION,  EQUIP¬ 
MENT. 

This  report  describes,  in  basic  language,  how  to  operate 
buried-utiUly  locators  and  what  the  locators*  uses  and  limita¬ 
tions  are  Its  scope  is  limited  to  locators  using  the  principles 
of  magneiometry.  induction  balance,  magnetic  induction  and 
radio-frequency  tracking  Magnetometry  and  induction  bal¬ 
ance  work  best  for  near-surface  isolated  targets  such  as 
valve  boxes  and  manhole  covers  Magnetic  induction  will 
locale  all  types  of  metallic  utilities,  including  cast  iron  and 
steel  pipe,  power  cables  and  communication  lines.  Radio- 
frequency  (racking  traces  unpressunzed  non-meiallic  lines 
that  ha  available  access  for  introducing  a  floating  itansmittcr 
into  the  line  (eg.  sewer  or  storm  drains  made  of  plastic 
or  vitreous  (itc  pipe). 


SR  85-15 

PROCEEDINGS  OF  THE  ISTVS  WORKSHOP 
ON  MEASUREMENT  AND  EVALUATION  OF 
TIRE  PERFORMANCE  UNDER  WINTER  CON- 
DITIONS.  ALTA,  UTAH,  IM4,  APRIL  1983. 
ISTVS  Workshop  on  Measurement  and  Evaluation  of 
Tire  Performance  under  Winter  Conditions.  Alta, 
Utah.  Apr  11-14.  1983,  Sep  1985,  177p.  ADA-161 
1 29,  Refs  passim  For  individual  papers  sec  40-332 1 
through  40-3335 

BlaisdclI.  G.L .  cd.  Yong.  R.N..  cd. 

40-3320 

TIRES.  COLD  WEATHER  PERFORMANCE. 
MOTOR  VEHICLES.  ROAD  ICING.  MILITARY 
EQUIPMENT.  SNOW  COVER  EFFECT.  TRAC¬ 
TION.  MEETINGS. 


SR  85-16 

SAMPLE  DIGESTION  AND  DRYING  TECH¬ 
NIQUES  FOR  OPTIMAL  RECOVERY  OF  MER¬ 
CURY  FROM  SOILS  AND  SEDIMENTS. 

Cragin,  J.H..  et  al,  Sep.  1985.  16p.,  ADA-161  948,  9 
refs. 

Foley,  B.T. 

40-4456 

SOIL  CHEMISTRY,  SEDIMENTS,  METALS,  DE¬ 
TECTION,  CHEMICAL  ANALYSIS,  DRYING. 

Mercury  in  soils  and  sediments  can  be  accurately  determined 
over  the  concentration  range  of  004  to  2  microgram  Hg/g 
using  amalgamation  on  thin  gold  nims  Relative  standard 
deviationofanalysisisabout  10%.  A  mild  sample  dissolution 
technique,  involving  HN03  at  75C.  produced  quantitative 
Hg  recoveries  for  certified  sediment  samples  and  recoveries 
equivalent  to  those  of  rigorous  Parr-bomb  digestions  for 
other  soil  and  sediment  samples  Oven  drying  of  samples 
al  150C  resulted  in  significant  losses  of  Hg  from  both  soil 
and  sediment  samples  Air  drying,  oven  drying  at  60C 
or  freeze  drying  resulted  in  Hg  recoveries  that  agreed  within 
20%>  of  those  for  undried  samples  Thus,  any  one  of 
these  three  comparable  methods  is  recommended  for  Hg 
determinations  m  soils  and  sediments 


SR  85-17 

DETERMINING  THE  EFFECTIVENESS  OF  A 
NAVIGABLE  ICE  BOOM. 

Perham,  R  E.,  Oct  1985, 28p ,  ADA-162  926, 19  refs. 
41-446 

ICE  NAVIGATION,  ICE  BOOMS,  RIVER  ICE, 
ICE  CONTROL.  ICE  COVER  THICKNESS.  ICE 
POROSITY. 

The  performance  of  a  navigable  ice  boom  was  studied  by 
monitoring  the  progression  of  the  leading  edge  of  the  uncon¬ 
solidated  vee  cover  over  a  reach  of  the  St  Marys  River 
directly  downstream  of  the  boom  Ice  and  hydraulic  data 
were  obtained  for  four  winters  from  1975-76  through  1978- 
79  for  the  St  Marys  River  at  Sault  Ste  Mane,  Michigan 
The  ICC  cover  progression  rate  was  highest  in  early  winter 
The  unconsolidated  tee  cover  in  the  channel  was  estimated 
to  have  a  thickness  of  at  least  0.91  m  and  a  porosity 
of  307c  Dunng  early  winter  the  ice  discharge  per  vessel 
passage  averaged  approximately  5500  cu  m  for  the  four 
years  Model  tests  for  this  site  had  indicated  that  without 
an  ice  control  structure  of  any  type,  an  lee  release  of  63,000 
cu  m  per  ship  passage  could  be  expected,  with  an  ice  b^m 
the  release  would  be  12.300  cu  m  per  ship  passage. 


SR  85-18 

SNOW  IN  THE  CONSTRUCTION  OF  ICE 
BRIDGES. 

Coutcfmarsh,  B  A  ,  cl  al,  Oct  1985,  12p ,  ADA-163 
118,  6  refs. 

PhcUcplacc,  G. 

40-3269 

ICE  CROSSINGS,  MILITARY  OPERATION, 
SNOW  (CONSTRUCTION  MATERIAL),  SNOW 
COVER  EFFECT,  SURFACE  PROPERTIES,  ICE 
SURFACE,  ICE  COVER  STRENGTH. 

Snow’s  contribution  as  a  wearing  surface,  leveling  material 
or  reinforcement  to  ice  bridges  is  discussed  It  is  shown 
that  It  has  limited  value  as  a  reinforcement  and  then  only 
by  adding  water  and  freezing  the  resulting  slurry.  Snow 
can  be  used  effectively  as  either  a  leveling  or  wearing  surface 
but  natural  ice  thickening  is  inhibited  by  the  insulating  property 
of  the  snow.  The  snow  should  be  of  uniform  depth  and 
not  mounded  or  wmdrowed  to  avoid  dcnccting  the  icc  away 
from  the  water  surface  This  would  substantially  weaken 
the  carrying  capacity  of  the  ice  bridge 


SR  85*19 

bESCRIPTION  OF  THE  BUILDING  MATERI- 
ALS  DATA  BASE  FOR  NEW  HAVEN,  CONNECT¬ 
ICUT. 

Merry.  CJ.  cl  al.  Nov  1985, 129p.  ADA-166457. 13 
refs. 

LaPolin,  P.J. 

40-3270 

CONSTRUCTION  MATERIALS.  CHEMICAL 
PROPERTIES,  SAMPLING.  DAMAGE.  STATIS¬ 
TICAL  ANALYSIS.  COMPUTER  APPLICA¬ 
TIONS.  PRECIPITATION  (METEOROLOGY). 
ENVIRONMENTAL  PROTECTION. 

A  building  material  sampling  program  for  the  New  Haven, 
Connecticut,  region  was  conducted  m  Nfa-ch  and  April  of 
1984  to  examine  the  types  and  amounts  of  building  surface 
materials  exposed  to  acid  deposition  A  stratified,  systemat¬ 
ic.  unaligncd  random  sampling  approach  was  used  to  generate 
sample  points  across  the  five  sampling  frame  areas  At 
least  107  sample  points  were  examined  per  sampling  frame 
to  yield  a  total  sample  size  of  576  points  Building  sizes, 
surface  materials,  roof  characlcristtcs.  r<H>f-mountcd  apparatus, 
chimneys,  gutters,  downspouts,  fences  and  miscellaneous  out- 
diKir  accessories  were  recorded  This  report  provides  an 
initial  summary  of  the  data  collected  Sample  sizes  indicate 
that  additional  sampling  is  required  to  priKlucc  the  desired 
70  sites  (with  buildings)  per  frame 
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POTENTIAL  OF  REMOTE  SENSING  IN  THE 
CORPS  OP  ENGINEERS  DREDGING  PRO¬ 
GRAM. 

McKim,  H.L.,  ct  al,  Nov.  1985,  42p.,  ADA-166  334, 
Refs,  p.23.37. 

Klemas,  V.,  Gatto,  L.W.,  Merry,  C  J. 

40- 3271 

DREDGING,  REMOTE  SENSING,  AERIAL  SUR¬ 
VEYS,  CHANNELS  (WATERWAYS),  SEDIMENT 
TRANSPORT,  SUSPENDED  SEDIMENTS,  ENVI¬ 
RONMENTAL  IMPACT. 

The  potential  of  remote  sensing  in  the  Corps  of  Engineers 
Dredging  Program  for  providing  data  on  channel  surveys, 
sediment  drift  and  dispersion  during  dredging,  water  quality 
and  suspended  sediment  concentrations,  and  selection  of 
disposal  sites  and  monitoring  environmental  effects  at  disposal 
sites  was  reviewed  The  recommended  remote  sensor  combi¬ 
nation  for  recording  dredging  and  environmental  changes 
was  a  small,  single-engine  aircraft  equipped  with  at  least 
two  70-mm  or  3S-mm  cameras  The  first  camera  should 
^  loaded  with  color  film  and  the  second  camera  with  color 
infrared  film  for  vegetation  or  land  use  mapping,  or  pan¬ 
chromatic  film  with  special  filters  for  water  studies.  For 
bathymetric  mapping,  the  cameras  w  ill  hav  e  to  be  supplemented 
by  airborne  impulse  radar  or  laser  proillers,  and  possibly 
sonar  depth  finders  A  combination  of  small  aircraft  and 
boats  IS  optimum  for  mapping  currents  and  observing  plume 
dynamics 

SR  85-21 

IMPULSE  RADAR  SOUNDING  OF  LEVEL 
HRST-YEAR  SEA  ICE  FROM  AN  ICEBREAKER. 
Martinson,  CR ,  Nov  1985,  9p.,  ADA-163  229,  2 
refs. 

41- 461 

ICE  COVER  THICKNESS,  SEA  ICE,  RADAR 
ECHOES,  SOUNDING,  ICEBREAKERS. 

During  the  last  weeks  of  May  1984.  a  CRREL  impulse 
radar  system  was  used  onboard  the  RV  PoUntern  to  measure 
the  thickness  of  level  Hrst-year  sea  ice  The  purpose 
was  to  determine  the  onboard  performance  of  the  radar 
system  and,  if  possible,  provide  ice  thickness  information 
to  researchers  conducting  other  tests  Radar  data  were 
compared  with  ice  thicknesses  determined  b)  drilling,  indicat¬ 
ing  that  radar  soundings  could  be  a  viable  means  of  collecting 
ice  thickness  information  A  lack  of  adequate  coordination 
between  the  two  measurement  methods  prevented  a  point* 
ty-point  comparison  of  ice  thicknesses,  the  comparisons  were 
bbed  on  averages  for  particular  test  runs  The  differences 
of  the  averages  from  the  two  measuring  methods  ranged 
from  003  m  toO  22  m  with  a  mean  variation  in  the  differences 
of  0  13  m  for  eight  runs  There  may  have  been  some 
interference  from  the  ship's  hull  during  data  collection  because 
of  the  location  of  the  antenna  However,  an  unidentified 
signal  m  some  of  the  data  does  not  appear  to  obscure 
a  valid  return  from  the  bottom  of  the  ice  sheet 

SR  85-22 

COMPARISON  OF  EXTRACTION  TECH¬ 
NIQUES  AND  SOLVENTS  FOR  EXPLOSIVE 
RESIDUES  IN  SOIL. 

Jenkins.T  F ,  cl  al,  Nov  1985, 33p.,  ADA-166  474, 1 1 
refs. 

Leggett,  D.C. 

40-3272 

SOIL  CHEMISTRY.  EXPLOSIVES,  SOIL  POLLU¬ 
TION,  ULTRASONICTESTS,  CHEMICAL  ANAL¬ 
YSIS. 

Extracl'on  of  TNT.  TNB.  RDX  and  HMX  f'’om  two  soils 
was  studied  in  terms  of  process  kinetics  and  recovery.  Two 
solvents,  acetonitrile  and  methanol,  and  four  extraction  tech¬ 
niques.  Soxhlet.  ultrasonic  bath,  mechanical  shaker  and 
homogenizer-somcator  were  compared  The  results  were 
complex  in  that  some  interactions  among  analyte,  method 
and  solvent  were  found  Acetomtri’e  was  found  to  be 
clearly  superior  to  methanol  for  RDX  and  HMX  Soxhlet 
and  ultrasonic  bath  generally  recovered  more  than  homogenizer 
or  shaker,  although  a  complicating  factor  is  that  all  techniques 
were  not  necessaril>  at  equilibrium  In  t^  ms  of  sample 
throughput,  the  ultrasoric  bath  and  shakr  are  preferred 
over  Soxhlet  and  homogenizci-sonicator  The  ultrasonic 
bath  generally  approached  equilibrium  more  rapidly  than 
the  shaker  so  it  appears  to  be  the  best  overall  choice  Anoth¬ 
er  complicating  factor  is  that  times  to  reach  equilibrium 
were  different  for  the  two  soils  and  for  the  different  analytes 
This  points  to  the  need  for  more  kinetic  studies  on  other 
soils  and  sediments 

SR  85-23 

PRELIMINARY  INVESTIGATIONS  OF  MINE 
DETECTION  IN  COLD  REGIONS  USING 
SHORT-PULSE  RADAR. 

Arconc,  S  A  ,  Nov  1985. 16p .  ADB-100  401. 10  refs 
40-3302 

DETECTION.  SNO\V  COVER  EFFECT.  RADAR 
ECHOES,  MINES  (ORDNANCE).  DIELECTRIC 
PROPERTIES.  FROZEN  GROUND  PHYSICS.  PO¬ 
LARIZATION  (WAVES;.  POLAR  REGIONS. 

Short  pulse  radar  is  being  investigated  as  a  tool  for  detecting 
mines  in  cold  regions  The  specific  problem  is  ihc  detection 
of  mines  buried  in  a  snowpack  characlcnrcd  b)  a  dielectric 
constant  In  this  preliminary  mvcMigaium  air  and  frozen 


sand  are  used  to  roughly  approximate  the  dielectnc  extremes 
of  a  dry  snowpack  The  radar  signal  used  had  a  duration 
of  3-4  ns  and  a  broad  frequency  spectrum  centered  near 
800  MHz.  The  responses  of  mines  suspended  in  air  were 
first  recorded  as  a  function  of  polarization  and  onentaiion 
Mine  responses  were  then  recorded  for  emplacement  m  a 
fairly  homogeneous  dielectnc  of  frozen  sand.  The  waveform 
amplitudes  depended  strongly  on  mine  onentation  and  weakly 
on  polarization  Resonances  in  air  at  all  orientations  and 
polanzations  for  a  particular  mine  type  were  similar.  Re¬ 
sponses  m  the  sand  were  easily  recognizable  for  an  antenna 
standoff  of  1  m.  but  depended  on  urget  size  Investigations 
in  a  snowpack  are  now  beginning 

SR  85-24 

REGRESSION  MODELS  FOR  PREDICTING 
BUILDING  MATERIAL  DISTRIBUTION  IN 
FOUR  NORTHEASTERN  CITIES. 

Merry,  CJ.,ct  al.  Dec  1985,  50p,  ADA.166  335,  12 
refs. 

LaPotin,  P.J. 

40-3303 

CONSTRUCTION  MATERIALS.  BUILDINGS, 
POLAR  REGIONS,  MODELS.  DISTRIBUTION. 

The  Corps  of  Engineers  conducted  a  field  sampling  program 
for  inventorying  building  materials  in  the  northeastern  United 
States,  and  the  data  from  the  field  program  were  compiled 
into  a  data  base  for  statistical  analysis  Correlation  coefTi- 
cienls  were  derived  between  the  independent  variables  and 
the  surface  area  of  the  five  building  material  types  The 
correlation  coefficients  were  used  in  an  optimal  stepwise 
regression  model  developed  for  each  material  class  for  each 
city  A  number  of  factors  appear  to  be  significantly  associat¬ 
ed  with  the  distribution  of  building  material  exposure  How¬ 
ever,  the  variables  do  not  correlate  at  levels  required  for 
constructing  adequate  predictive  models  tiiat  would  be  applica¬ 
ble  to  other  sampling  locations. 

SR  85-25 

BLASTING  AND  BLAST  EFFECTS  IN  COLD  RE¬ 
GIONS.  PART  1:  AIR  BLAST. 

Mellor,  M..  Dec.  1985,  62p..  ADA-166  315,  23  refs. 
40-3304 

BLASTING.  EXPLOSION  EFFECTS,  SHOCK 
WAVES.  ATTENUATION,  ANALYSIS  (MATH- 
EMATICS),  POLAR  REGIONS. 

Air  blast  phenomena  are  reviewed  and  a  digest  of  data 
IS  given,  mainly  in  graphical  form  To  the  extent  possible, 
corresponding  data  are  given  for  air  blast  m  cold  regions, 
provided  that  the  prevailing  conditions  arc  significantly  differ¬ 
ent  from  those  of  temperate  regions 
SR  85-26 

USACRREL  PREaSE  THERMISTOR  METER. 
Tfachier,  G.M..  et  al,  Dec.  1985, 34p..  ADA- 1 66  470, 
4  refs. 

Morse,  J  S.,  Daly,  S.F. 

40-3305 

FRAZIL  ICE,  WATER  TEMPERATURE,  THER- 
MISTORS,  ICE  FORMATION,  MEASURING  IN¬ 
STRUMENTS.  ACCURACY. 

To  facilitate  the  study  of  frazil  ice  m  the  field,  a  highly 
accurate,  portable  water  temperature  meter  was  required 
The  USACRREL  Precise  Thermistor  Meter  was  designed 
and  bui.t  to  meet  this  need.  The  meter  is  rugged,  battery- 
operated.  waterproof,  and  able  to  operate  over  a  wide  range 
of  ambient  temperatures  A  unique  feature  of  this  instrument 
is  the  use  of  software  to  compensate  for  temperature-dependent 
variation  in  the  analog  electronics  The  circuitry  consists 
of  an  analog  printed  circuit  board  and  a  low  power  microcom* 
puter.  The  resistance  of  a  calibrated  thermistor  is  deter¬ 
mined  and  us  temperature  calculated  using  the  Stemhart- 
Hart  equation  The  accuracy  of  the  meter  was  determined 
both  theoretically  and  in  cold  room  tests  The  hardware 
and  software  used  in  the  meter  are  described 

SR  86-01 

TECHNOLOGY  TRANSFER  OPPORTUNITIES 
FOR  THE  CONSTRUCTION  ENGINEERING 
COMMUNITY;  MATERIALS  AND  DIAGNOS¬ 
TICS.  1986.  54p  ,  ADA-166  360.  Refs  passim  For 
selected  papers  sec  40-4705  through  40-4708 
40-4704 

DETECTION.  CONSTRUCTION  MATERIALS. 
ROOFS.  PAVEMENTS,  MAINTENANCE.  PRO- 
TECTiVE  COATINGS,  THERMAL  CONDLC- 
TIVITY,  CONCRETE  AGGREGATES 
SR  86-02 

NITROGEN  REMOVAL  IN  COLD  REGIONS 
TRICKLING  FILTER  SYSTEMS. 

Reed.  S.C .  el  al,  F-’  ’^86.  39p,.  ADA.i67  118,  19 
refs 

Dicner,  C.J..  W  )  *'.B. 

40-3581 

^ASTE  T’  .viENT,  WATER  TREATMENT. 
SEEPAOi,.  .MICAL  ANALYSIS.  TEMPERA¬ 
TURE  EFFECT S.  DESIGN.  HEAT  LOSS.  POLAR 
REGIONS 

Trickling  filters  are  found  in  about  SO*  »f  thr  operating 
wastewater  treatment  systems  owned  b>  the  L5  Army, 
and  more  arc  likely  for  any  new  construction  Conlrol 
of  nitrogen,  particularly  ammonia  m  wastewater  effluents 
IS  a  growing  necessity  Ammonia  can  be  removed  m 
trickling  filters  but  the  process  is  tempcrature-dcpcnJvni 


This  study  combined  an  intensive  literature  review  with  data 
collection  at  full-scale  and  pilot-scale  systems  These  results 
are  presented  and  evaluated  A  liquid  temperature  of 
at  least  7  C  is  necessary  m  the  filter  bed  for  effective 
ammonia  removal,  and  a  separate  single-purpose  filter  bed 
dedicated  for  nitrification  is  recommended  when  significant 
ammonia  removal  is  required  at  cold  regions  locations  Crit¬ 
eria  and  equations  are  derived  for  future  cold  region  system 
designs 
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MIZEX— A  PROGRAM  FOR  MESOSCALE  AIR- 
ICE-OCEAN  INTERACTION  EXPERIMENTS 
IN  ARCTIC  MARGINAL  ICE  ZONES.  MIZEX 
BULLETIN  7.  Mar  1986,  88p.,  ADA.172  265,  Refs, 
passim  For  individual  papers  see  41-3053  through 
41-3061. 

41-3052 

SEA  ICE  DISTRIBUTION,  ICE  EDGE,  ICE  MELT¬ 
ING,  ICE  DEFORMATION,  ICE  CRYSTAL 
STRUCTURE,  ICE  SURFACE,  OCEAN  CUR¬ 
RENTS,  ICE  AIR  INTERFACE,  ICE  WATER  IN¬ 
TERFACE,  BOUNDARY  LAYER. 
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FORTRAN  SUBROUTINES  FOR  ZERO-PHASE 
DIGITAL  FREQUENCY  FILTERS. 

Albert,  D  G  ,  Mar  1986,  26p.,  ADA-168  855,  4  refs 
41-3648 

FILTERS,  COMPUTER  PROGRAMS.  DESIGN, 
ANALYSIS  (MATHEMATICS). 

This  report  describes  and  gives  user  instructions  for  a  senes 
Oi  FORTRAN  subroutines  that  can  be  used  to  design  and 
apply  zero-phase  frequency  filters  to  digitized  data  The 
general  properties  of  these  filters  are  discussed  and  complete 
listings  are  presented 

SR  86-05 

COMPARISON  OF  WINTER  CLIMATIC  DATA 
FOR  THREE  NEW  HAMPSHIRE  SITES. 
Govoni,  J.W.,  el  al,  Mar.  1986,  78p.,  ADA-167  427, 
5  refs. 

Smith,  S.J. 

40-3582 

ICE  DETECTION.  ICING.  METEOROLOGICAL 
DATA.  CLIMATE,  DEW  POINT.  WIND  VELOCI¬ 
TY,  WIND  DIRECTION,  PRECIPITATION 
(METEOROLOGY),  ALTITUDE,  HUMIDITY, 
UNITED  STATES-NEW  HAMPSHIRE. 

This  data  report  contains  climatological  measurements  for 
the  winters  of  1980-81  and  1981-82  made  at  three  sites 
in  New  Hampshire  situated  at  elevations  of  155  m.  $70 
m  and  1910  m  above  sea  level  Parameters  measured 
included  wmd  speed  and  direction,  precipitation,  temperature, 
humidity,  and  duration  of  icing  events.  Comparison  of 
the  data  provides  the  opportunity  to  examine  the  influence 
of  elevation  on  aimosphcric  icing  occurrence  and  intensity. 
In  New  Hampshire,  icing  appears  to  occur  only  at  elevations 
above  about  900  m 
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PERFORMANCE  OF  HIGHWAY  AND  ALL-SEA- 
SON  RADIAL  TIRES  AND  TRACTION  AIDS  ON 
ICE  AND  IN  SNOW. 

Rogers.  T,  ct  al.  Apr.  1986,  20p.,  ADA-168  872,  3 
refs. 

Liston.  R  A 
43-4590 

TIRES,  PERFORMANCE,  TRACTION,  COLD 
WEATHER  PERFORMANCE.  COLD  WEATHER 
TESTS 

This  study  compares  the  traction  performance  of  a  group 
of  all-season  radial  tires,  highway  radial  tires,  link  and  cable 
chains  The  tests  were  conducted  on  ice  and  snow  The 
ad-season  radials  perform  slightly  better  on  ice,  presumably 
because  of  the  adhesive  compound  used  in  manufacturing 
these  tires  The  chains  significantly  improved  traction 
on  ICC  over  bare  tires,  the  link  chain  being  best  In 
.snow,  the  bare  tires  performed  approximately  the  same  TTie 
cable  chains  provided  only  a  slight  improvement,  while  the 
link  chains  again  performed  best 
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DESCRIPTION  OF  THE  BUILDING  MATERI¬ 
ALS  DATA  BASE  FOR  PITTSBURGH,  PENN- 
SYLVAMA. 

Merry,  CJ..  cl  al.  Apr  1986.  87p.  ADA-167  285,  15 
refs. 

LaPoim.  P  J 
40-3583 

CONSTRUCTION  MATERIALS.  PRECIPITA- 
TION  (METEOROLOGY).  BUILDINGS.  ENVI- 
RON  .MENTAL  PROTECTION.  ROOFS.  CHEMI¬ 
CAL  ANALYSIS.  STATISTICAL  ANALYSIS. 
COST  ANALYSIS.  UNITED  STATES-PENN- 
SVLVAMA-PITTSBURGH 

A  building  materials  sampling  program  for  the  Pittsburgh, 
Pennvylvanta.  region  wavwonduttcd  in  December  I98*t  through 
1  ebruary  1985  to  examine  (he  lypcv  and  amount^  of  building 
vurfai..c  maicnalv  exposed  («>  acid  deposition  \  stratified. 
sysicmaiK.  unaligncd  random  sampling  approach  was  used 
lo  generate  sample  points  across  six  samp'ing  frame  areas 
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SPECIAL  REPORTS 


A  minimum  of  70  sample  points  was  examined  per  sampling 
frame  to  yield  a  total  sample  size  of  54 1  points  Building 
sizes,  suiface  matenals,  roof  characteristics,  roof^mounted 
apparatus,  chimneys,  gutters,  downspouts  and  fences  were 
recorded.  This  report  provides  an  initial  summary  of  the 
data  collected. 

SR  86-09 

MIZEX— A  PROGRAM  FOR  MESOSCALE  AIR- 
ICE-OCEAN  INTERACTION  EXPERIMENTS 
IN  ARCTIC  MARGINAL  ICE  ZONES.  8.  A 
SCIENCE  PLAN  FOR  A  WINTER  MARGINAL 
ICE  ZONE  EXPERIMENT  IN  THE  FRAM 
STRAIT/GREENLAND  SEA:  1987/89. 

Davidson,  K.,  ed,  Apr.  1986,  53p.,  ADA-169  070, 
Refs,  p.46-47. 

41-3930 

ICE  PHYSICS,  REMOTE  SENSING,  ICE  EDGE. 
ACOUSTICS,  METEOROLOGY,  OCEANOGRA¬ 
PHY,  ICE  WATER  INTERFACE,  MEASURING 
INSTRUMENTS,  FRAM  STRAIT,  GREENLAND 
SEA. 

SR  86-10 

REVISED  GUIDELINES  FOR  BLASTING 
FLOATING  ICE. 

Mellor,  M.,  May  1986,  37p.,  ADA- 168  760,  11  refs 
41-3814 

ICE  BLASTING,  PENETRATION  TESTS,  FLOAT¬ 
ING  ICE,  EXPLOSION  EFFECTS.  SUBGLACIAL 
OBSERVATIONS 

Empirical  prediction  curves  for  ice  blasting  are  given,  and 
their  denvation  and  use  is  explained  Alternative  forms 
of  the  curves,  which  relate  more  closely  to  conventional 
underwater  explosion  technology,  arc  developed  and  examined. 
Results  of  experiments  with  gas  blasting  devices  arc  summa¬ 
rized  and  discussed  in  relation  to  the  cratenng  effects  of 
conventional  explosives  There  is  a  bnef  discussion  of 
the  energetics  of  ice  fragmentation,  effects  of  surface  charges 
are  outlined,  and  penetration  by  shaped  charges  is  described 
Sui  -e  test  data  that  were  not  previously  available  are  given 
in  an  appendix. 

SR  86-11 

CONCENTRATION  AND  FLUX  OF  WIND¬ 
BLOWN  SNOW. 

Mellor,  M.,  et  al,  June  1986,  16p.,  ADA-170  504,  7 
refs. 

Fellers,  G. 

41-3928 

SNOWDRIFTS.  SNOW  REMOVAL,  WIND  TUN¬ 
NELS.  VISIBILITY,  WIND  VELOCITY,  MASS 
TRANSFER,  STATISTICAL  ANALYSIS, 
Representative  graphical  relations  are  developed  for  the  flux 
and  concentration  of  wind-blown  snow  as  functions  of  wind 
speed  and  height  above  surface  Previously  published  field 
data  are  tabulated  to  provide  120'  data  sets  for  flux  and 
the  same  number  for  mass  concentration  Using  appropriate¬ 

ly  transformed  vanables,  multiple  regression  analysis  yields 
empirical  relations  for  honzontal  mass  flux  as  a  function 
of  wind  speed  and  height,  and  for  mass  concentration  as 
a  function  of  wind  speed  and  height. 

SR  86-12 

NATURAL  ELECTRICAL  POTENTIALS  THAT 
ARISE  WHEN  SOILS  FREEZE. 

Yarkin,  I.G ,  June  1986,  24p,,  ADA-170  583,  16  refs. 
41-3929 

SOIL  FREEZING,  ELECTRICAL  PROPERTIES, 
FROST  HEAVE,  SOIL  STRUCTURE,  EX¬ 
PERIMENTATION.  POLARIZATION  (CHARGE 
SEPARATION) 

Samples  of  sand,  kaolin,  bentonite,  and  loam  were  frozen 
from  the  top  downward  in  cylinders  10  to  12  cm  high 
and  7  cm  in  diameter.  During  the  freezing  process  electrical 
potentials  of  up  to  300  mV  were  measured  iKtwecn  platinum 
electrodes  placed  near  the  ends  of  the  samples  The 
mechanism  that  gives  rise  to  these  potentials  and  the  effect 
of  soil  type  and  finoness.  moisture  content,  and  moisture 
migration  are  discussed. 
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DESCRIPTION  OF  THE  BUILDING  MATERI¬ 
ALS  DATA  BASE  FOR  PORTLAND,  MAINE. 
Merry,  C  J  ,  ct  al,  June  1 986,  83p.,  ADA- 1 72  633,  1 2 
refs. 

LaPotin,  P.J. 

41-662 

CONSTRUCTION  MATERIALS,  PRECIPITA¬ 
TION  (METEOROLOGY).  CHEMICAL  ANAL¬ 
YSIS,  ENVIRONMENTAL  PROTECTION, 
BUILDINGS.  DAMAGE.  STATISTICAL  ANAL¬ 
YSIS,  COMPUTER  APPLICATIONS,  UNITED 
STATES-MAINE-PORTLAND. 

A  building  matcrialt  sampling  program  for  the  Portland, 
Maine,  region  was  conducted  in  July  and  August  1984  to 
examine  the  types  and  amounts  of  bti.lding  surface  materials 
exposed  to  acid  deposition  fhe  stratified,  systematic, 
unaligned  random  sampling  approach  was  used  to  generate 
sample  points  across  the  six  sampling  frame  areas  A 
minimum  of  70  .sample  points  was  examined  per  sampling 
frame  In  yield  a  total  sample  sire  of  4b  I  points  Building 
sizes,  surface  materials,  nuif  characteristics,  roof-mounted 
apparatus,  chimneys,  gutters,  downspouts  and  fences  were 


recorded.  This  report  provides  an  initial  summary  of  the 
data  collected. 
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ICE  HEAT  SINKS.  PART  I:  VERTICAL  SYS¬ 
TEMS. 

Lunardini,  V.J.,  June  1986, 107p..  ADB-105  859,  Refs. 
p.40-42. 

41-3815 

MILITARY  OPERATION,  ICE  HEAT  FLUX, 
HEAT  SINKS,  HEAT  TRANSFER.  THERMAL 
PROPERTIES.  MATHEMATICAL  MODELS,  DE¬ 
SIGN,  COMPUTER  APPLICATIONS,  ICE  MELT¬ 
ING,  WATER  TEMPERATURE. 

A  review  is  presented  of  the  general  characteristics  of  ice 
heat  sinks,  including  thermal,  mechanical  and  operational 
aspects  The  thermal  design  of  a  vertical  ice  heal  sink 
with  annular  (low  ts  outhned  using  a  computer  model  to 
give  quantitative  results  The  mathematical  model  allows 
interaction  between  the  ice  sink  and  the  surrounding  rock 
material.  Design  curves  are  pres*  nted  to  estimate  the 
outlet  water  temperature  as  a  function  of  time  and  the 
rate  of  ice  melt. 

SR  86-15 

PROCEEDINGS,  VOL.1. 

Snow  Symposium,  5th,  Hanover,  NH,  Aug.  13-15, 
1985,  June  1986,  369p.,  ADB-135  277,  Refs,  passim. 
For  individual  papers  see  43-4622  through  43-4649. 
43-4621 

SNOW  PHYSICS.  SNOWFLAKES,  SNOW¬ 
STORMS.  SNOWFALL,  MILITARY  OPERA¬ 
TION,  SNOW  ACOUSTICS,  MEETINGS,  VISIBIL¬ 
ITY,  TRAFFICABILITY,  SNOW  ICE  INTER¬ 
FACE,  BACKSCATTERING,  RADAR  ECHOES, 
MEASURING  INSTRUMENTS. 
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BLASTING  AND  BLAST  EFFECTS  IN  COLD  RE¬ 
GIONS.  PART  2:  UNDERWATER  EXPLO¬ 
SIONS. 

Mellor,  M.,  July  1986,  56p.,  ADA-178  363,  For  Pt.l 
see  40-3304.  17  refs. 

41-3020 

ICE  BLASTING.  EXPLOSION  EFFECTS.  SHOCK 
WAVES,  ICE  SHEETS,  SUBGLACIAL  OBSERVA¬ 
TIONS,  COLD  WEATHER  PERFORMANCE, 
MILITARY  OPERATION. 

The  general  characteristics  of  underwater  explosions  are  re¬ 
viewed  in  order  to  provide  a  background  for  the  consideration 
of  under-ice  explosions  Test  data  for  under-ice  explosions 
and  for  explosive  icebreaking  are  summarized  and  interpreted. 
SR  86-17 

ARCTIC  AND  SUBARCTIC  CONSTRUCTION: 
GENERAL  PROVISIONS. 

Lobaez,  E.F.,  July  1986,  75p.,  AD.A-172  674,  Refs. 
p.72-75. 

41-663 

COLD  WEATHER  CONSTRUCTION,  FROST  AC¬ 
TION,  PERMAFROST  DISTRIBUTION,  FROST 
PENETRATION,  FREEZING  INDEXES, 
GROUND  THAWING,  SNOW  COVER  DISTRI¬ 
BUTION,  POLAR  REGIONS. 

Working  in  the  world’s  cold  regions  is  quite  different  from 
working  m  warmer  places  This  document  gives  general 
information  on  frost  action,  permafrost  and  other  special 
factors  to  help  engineers  who  must  operate  in  arctic  and 
subarctic  areas 

SR  86-18 

SOME  DEVELOPMENTS  IN  SHAPED  CHARGE 
TECHNOLOGY. 

Mellor,  M.,  July  1986,  29p.,  ADB-109  567,  16  refs. 
For  another  source  sec  41-2678. 

41-3049 

PROJECTILE  PENETRATION.  CAVITATION. 
FROZEN  GROUND  STRENGTH.  ICE 
STRENGTH,  MILITARY  OPERATION,  MATERI¬ 
ALS,  PENETRATION  TE.STS.  DESIGN. 

SR  86-19 

EFFECT  OF  FREEZING  ON  THE  LEVEL  OF 
CONTAMINANTS  IN  UNCONTROLLED  HAZ¬ 
ARDOUS  WASTE  SITES.  PART  I:  LITERA¬ 
TURE  REVIEW. 

Iskandar.  I  K  .  July  1986,  33p .  ADA- 172  979,  Refs 
p  27-33. 

41-693 

WASTE  TREATMENT.  POLLUTION,  SOIL 
FREEZING.  WATER  TREATMENT,  SEA  WA¬ 
TER.  SLUDGES.  FREEZE  THAW  CYCLES,  IONS. 
ARTIFICIAL  FREEZING 

This  report  reviews  the  literature  concerning  the  effects  of 
ground  freezing  on  uncontrolled  hazardous  waste  sues 
Since  there  was  very  little  information  directly  related  to 
hazardous  waste  materials,  precious  studies  on  the  beneficial 
use  and  impact  of  freezing  on  wastewater,  sea  water,  sludges 
and  soils  have  been  included  Freezing  of  ur^ontrollcd 
hazardous  waste  sites  mas  cause  frost  hcasmg  of  buried 
waste  material,  allowing  chemical  wastes  to  move  upward, 
and  chemical  transport  of  ions  m  freezing  and  frozen  s„ils 
Also,  repeated  cycles  of  freeze  thaw  may  aiKcrscI)  affect 


the  durability  of  clay  liners  being  used  to  cover  hazardous 
waste  sites  Ground  freezing  can  be  used  beneficially 
to  1)  dewater  and  consolidate  hazardous  waste  materials, 
particularly  slurry-type  wastes,  2)  serve  as  an  alternative 
to  slurry  walls,  trenches,  etc .  to  separate  contaminated  areas; 
and  3)  immobilize  the  contaminants,  particularly  if  time 
ts  a  critical  factor. 

SR  86-20 

INITIAL  ASSESSMENT  OF  THE  600-GALLON- 
PER-HOUR  REVERSE  OSMOSIS  WATER 
PURIFICA'nON  UNIT.  FIELD  WATER  SUP¬ 
PLY  ON  THE  WINTER  BATTLEnELD. 

Bouzoun,  J.R.,  et  al,  July  1986,  6p.,  ADA-171  989,  3 
refs. 

Reed,  S.C.,  Dtener,  C.J. 

41-529 

WATER  SUPPLY,  MILITARY  FACILITIES, 
WATER  TREATMENT,  COLD  WEATHER  PER- 
FORMANCE,  WATER  POLLUTION.  LOGISTICS, 
WATER  TEMPERATURE 

An  initial  study  was  conducted  to  determine  the  effects 
of  raw  water  temperature  on  the  finished  water  production 
rates  of  the  Army's  new  600.gal  /hr  Reverse  Osmosis  Water 
Purification  Unit  (ROWPU)  This  study  showed  that  the 
finished  water  pr^uction  rates  decreased  from  687  gal. /hr 
at  a  raw  water  temperature  of  68,3  F  to  348  gal./hr  at 
a  raw  water  temperature  of  33  7  F  The  report  also 
has  a  list  of  suggestions  on  how  to  set  up  and  operate 
the  ROWPU  on  the  winter  battlefield. 

SR  86-21 

STABILIZA’nON  OF  FINE-GRAINED  SOIL 
FOR  ROAD  AND  AIRFIELD  CONSTRUCTION, 
Danyluk.LS.,July  1986, 37p.,  ADA- 172  600, 14refs. 
41-540 

SOIL  STABILIZATION,  ROADS,  FROST  RESIST¬ 
ANCE,  BITUMENS,  CEMENT  ADMIXTURES, 
SUBGRADE  SOILS,  GRAIN  SIZE,  LIMING, 
CHEMICAL  PROPERTIES,  ORGANIC  SOILS, 
FROST  HEAVE,  AIRPORTS. 

A  laboratory  study  was  eonducted  to  determine  the  feasibility 
of  stabilizing  an  organie  sill  for  use  in  sub-base  or  base 
courses  for  all-weather,  low.volume  roads  and  airfields  in 
Alaska  The  soil  used  in  this  study  has  an  organie  content 
of  12%  and  a  modified  Proctor  value  of  79  1  Ib/cu  ft  at 
a  29%  moisture  content.  The  stabilizers  evaluated  were: 
cement,  cement  with  additives  (calcium  chlondc,  hydrogen 
peroxide,  sodium  sulfate,  and  lime),  lime,  lime/fiy  ash,  asphalt 
emulsion,  telrasodium  polyphosphate,  and  calcium  acrylate 
Unconfined  compressive  strengths  obtained  were  39  Ib/sq 
in  with  20%  cement,  64  Ib/sq  in.  with  20%  cement  and 
2%  calcium  chloride,  51  Ib/sq  in.  with  aspshalt  emulsion, 
and  348  Ib/sq  in  with  calcium  chloride.  Lime  and  lime/fly 
ash  proved  to  be  ineffective  for  this  soil.  Although  tetrasodi- 
um  polyphosphate  did  not  improve  the  soil’s  strength  tt 
did  reduce  frost  susceptibility  and  permeability. 

SR  86-22 

AFTER-ACTION  REPORT— REFORGER  '85. 
Lislon,  R.A  ,  Aug.  1986,  20p.,  ADB-I07  244. 

41- 3816 

MILITARY  OPERATION,  TANKS  (COMBAT 
VEHICLES),  TIRES,  SNOW  COVER  EFFECT, 
SOIL  WATER,  TRAFFICABILITY,  SNOWFALL. 
Four  demonstrations  associated  with  the  1985  REFORGER 
arc  described  a  demonstration  of  the  performance  charactcris- 
tics  of  commercially  available  radial  tires,  a  demonstration 
of  the  use  of  a  soil  moisture  sensor  to  predict  the  trafficability 
of  soils  in  a  maneuver  area,  a  demonstration  of  the  need 
to  account  for  the  effects  of  a  snow  cover  when  planning 
anti-tank  and  anti-personnel  mine  fields,  and  a  determination 
of  the  effects  of  the  winter  environment  on  tank  electro/optical 
systems  performance 

SR  86-23 

ICE  ATLAS,  1984-1985:  OHIO  RIVER,  AL¬ 
LEGHENY  RIVER,  MONONGAHELA  RIVER. 
Gallo,  L.W.,  gl  al,  Aug.  1986,  185p 
Daly,  S.F.,  Carey,  K.L. 

42- 801 

RIVER  ICE.  MAPS,  ICE  CONDITIONS,  ICE 

navigation,  united  states-ohio  riv¬ 
er.  UNITED  STATES-PENNSYLVANIA— AL¬ 
LEGHENY  RIVER.  UNITED  STATES— MONON¬ 
GAHELA  RIVER. 

Ice  conditions  on  inland  rivers  can  change  rapidly  and  adversely 
affect  navigation  The  ice  maps  in  this  atlas  were  prepared 
to  diKUment  the  1984-85  ice  condit.ons  on  those  reaches 
of  the  Ohio.  Allegheny  and  Mnnnngahcla  Rivers  that  arc 
included  in  study  areas  for  the  River  kc  management  (RIM) 
Program,  namely  river  mile  0  to  437  on  the  Ohio  River, 
mile  0  to  7  on  the  Allegheny,  and  mile  0  to  66  on  the 
Monongahela  The  maps  were  prepared  from  interpretation 
of  vertical  aerial  video  imagery  taken  from  a  tow-fiying 
aircraft  The  interpreted  icc  conditions  were  classified 
into  5  units  and  transferred  to  base  maps  by  reference 
to  navigation  charts  and  topographic  maps  Fragmented 
kc  Cover  and  Ice  f-loes  or  f-razil  Slush  and  Pans  were 
the  most  common  ice  units  in  the  lower  pools  of  the  Motion- 
gahcla  River  and  lower  zMlcghcny.  Solid  Icc  Cover  and 
I  ragmentrd  kc  Cover  were  the  most  common  units  in 
the  upper  pools  of  the  Monongahela  Fragmented  Ice 
Cover  and  Open  Water  were  the  most  extensive  units  in 
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the  Emsworth  to  New  CumberUnd  pools  of  the  Ohio:  Open 
Water  and  Ice  Floes  or  Frazil  Slush  and  Pans  >»ere  the 
predominant  units  m  the  downstream  pools  There  were 
frequent  cancellations  of  flights  dunng  the  1984>85  winter 
because  of  low  cloud  ceilings.  To  get  more  frequent  video 
coverage  of  ice  dunng  the  I98S-86  winter,  a  wider*angle 
lens  on  the  video  camera  will  be  used.  This  will  allow 
flights  at  a  lower  altitude,  permitting  video  coverage  even 
when  the  ceiling  is  low. 


SR  8^24 

CONDENSING  STEAM  TUNNEL  HEAT  SINKS. 
Lunwdini,  V.J.,  Aug.  1986,  29p.  ADB.106  677,  19 
refs. 

4M350 

HEAT  SINKS,  TUNNELS,  HEAT  TRANSFER, 
ROCKS,  THERMODYNAMICS.  CONDENSA¬ 
TION,  THERMAL  CONDUCTIVITY.  MATH¬ 
EMATICAL  MODELS,  TEMPERATURE  EF¬ 
FECTS.  AIR  MASSES. 

This  report  examines  the  feasibility  of  condensing  steam 
from  an  underground  power  source  b>  heat  conduction  into 
the  surrounding  rocks.  A  mathematical  model  was  utilized 
such  that  the  condensing  steam  delivered  a  variable  flux 
of  energy  to  the  walls  of  the  condenser  tunnel  Heat 
flow  in  the  surrounding  rock  was  limited  to  conduction 
A  numerical  analysts  of  the  transient  problem  results  in 
predictions  of  tunnel  lengths  and  diameters  needed  to  dissipate 
specified  condenser  heat  loads  as  a  function  of  initial  steam 
pressure,  surrounding  rock  thermal  properties,  and  ambient 
rock  temperature.  The  rock  thermal  conductivity  exerts 
a  large  influence  upon  the  required  tunnel  length,  with  tunnel 
length  decreasin|  with  increasing  rock  conductivity.  The 
quantitative  predictions  of  the  model  indicate  that  a  condensing 
steam  tunnel  in  rock  may  be  competitive  with  circulating 
water  or  ice/water  heal  dissipation  modes 


SR  86-25 

WINTER  WELD  FORTinCATIONS. 

Farrell,  D..  Aug.  1986,  SOp.,  ADB-106  228.  23  refs 
41-3817 

FORTIFICATIONS.  MILITARY  OPERATION. 
SNOW  (CONSTRUCTION  MATERIAL),  WOOD¬ 
EN  STRUCTURES.  EMBANKMENTS.  WINTER. 
TESTS. 

Preparation  of  winter  field  fortifications  poses  problems  that 
are  not  encountered  in  any  other  environment  The  primary 
conitruction  matenaU  available  for  aboveground  construction 
•re  snow  and  wood.  This  report  describes  what  snow 
IS,  and  how  and  when  to  use  it  to  the  best  advantage, 
and  it  presents  the  results  of  tests  of  the  capacity  of  snow 
embankments  to  stop  projectiles  The  information  presented 
is  based  on  both  Isborstory  and  field  test  results.  Both 
approaches  were  required  to  understand  why  a  bullet  stops 
quickly  in  snow  and  how  durable  a  snow  fortification  can 
be.  Field  tests  showed  (hat  a  nonTuzed  round  as  large 
aa  (hat  from  the  Soviet  14  5  mm  KPV  can  be  stopped 
by  2  m  (6  6  ft)  of  packed  snow  Laboratory  studies 
revealed  the  mechanics  of  bullet  interaction  with  snow  For 
the  larger,  fragmentation  munitions  field  tests  were  cum^r- 
aome  and  unproductive  But  a  laboratory  simulation  of 
fragment  penetration  into  snow  showed  that  only  06  m 
(2  ft)  of  packed  snow  stops  the  smaller.  high*velocity  fragments 
while  1  5  m  (5  ft)  of  snow  is  required  to  stop  the  larger, 
slower  fragments  To  represent  the  larger,  anti-armor. 
direct'flre  weapons  containing  shapcd'charge  warheads,  the 
90-mm  M67  and  the  70*mm  Soviet  RPG*7  were  used  in 
field  tests  The  results  showed  that  3  m  (10  ft)  of  snow 
absortod  all  effects,  even  after  multiple  impacts 


SR  86-26 

ICE  HEAT  SINKS.  PART  2:  HORIZONTAL 
SYSTEMS. 

Lunardini,  V.J.,  Aug  1986,  104p,  ADB-lll  755, 
Refs,  p.23-25. 

41-3818 

MILITARY  OPERATION.  HEAT  SINKS.  ICE 
HEAT  FLUX,  HEAT  TRANSFER.  COMPUTER 
APPLICATIONS,  MATHEMATICAL  MODELS. 
THERMAL  PROPERTIES.  ICE  MELTING. 
WATER  TEMPERATURE. 

The  thermal  design  of  a  horizontal  ice  heat  sink  with  horizo.ntal 
water  flow  is  outlined  using  a  computer  model  to  give  quaniita* 
Uve  results  The  mathematical  model  allows  interaction 
between  the  icc  sink  and  the  surrounding  rock  maicnal 
Data  taken  from  an  experiment,  undertaken  as  part  of  this 
study,  on  melting,  horizontal  ice  sheets  were  used  in  the 
mathematical  model.  Design  curses  arc  presented  to  estt> 
mate  the  outlet  water  temperature  as  a  function  of  time 
and  the  rate  of  ice  melt  The  horizontal  ice  heat  sinks 
can  deliver  outlet  water  at  temperatures  between  45  and 
55  F  for  a  considerable  pcriovl  of  time  (hundreds  of  ht»urs> 
if  the  heat  dissipation  rate  of  the  sink  is  less  than  0  8 
kW/ft  For  this  range  of  heat  dissipation  rates,  the  horiz«/ntal 
sink  IS  comparable  m  performance  to  the  vertical  ii.c  heat 
sink  The  mathematical  model  emphasizes  the  (hcnnal 
aspects  of  the  heat  sink  with  no  consideration  given  to 
mechanical  and  plumbing  problems  consiniciion  ict.hni^ucs. 
or  maintenance  of  the  sink 


SR  86-27 

DRILL  BITS  FOR  FROZEN  FINE-GRAINED 
SOILS. 

Scllmann,  P  V.,  et  al,  Aug.  1986,  33p.,  ADA-178  113, 
9  refs. 

Melior,  M. 

41-2610 

DRILLS,  FROZEN  GROUND  TEMPERATURE, 
AUGERS,  PERMAFROST,  SEDIMENTS,  GRAIN 
SIZE.  GROUND  ICE,  ROTARY  DRILLING.  TEM¬ 
PERATURE  EFFECTS. 

Successful  dnil  bits  for  use  in  frozen  sediments  have  cer.4in 
charactenstics  that  are  not  commonly  found  in  commercial 
bits  used  for  unfrozen  soils  and  rocks  In  frozen  sediments, 
drilling  charactenstics  and  optimum  bit  design  vary,  depending 
on  gram  size,  tee  content,  and  temperature  of  the  matenal 
Dnils  for  frozen  ftnc*grMtocd  matenal  (silt  and  clay)  have 
specific  requirements  that  differ  from  those  for  other  frozen 
soil  types  important  features  of  dnlls  that  perform  well 
in  frozen  fine-grained  matenals  include  (1)  full  face  cutting, 
(2)  a  pilot  bit  that  can  cut  and  clear  its  cuttings.  (3)  appropriate 
cutter  angles  (adequate  clearance  angles  and  positive  rake), 
(4)  sharp  but  durable  cutters,  ($)  unobstructed  flow  paths 
for  chip  clearing,  and  (6)  stabilizing  features  for  smooth 
running  Examples  of  successful  bits  are  discussed  and 
illustrated  Some  were  built  or  modified  at  CRKEL,  while 
others  are  of  commercial  manufacture 

SR  86-28 

ENGINEERING  SURVEYS  ALONG  THE 
TRANS-ALASKA  PIPELINE. 

Godfrey,  R  N  ,  et  al,  Sep.  1986,  85p ,  ADA-173  853, 
4  refs. 

Eaton,  R.A 

41- 799 

PERMAFROST  BENEATH  STRUCTURES.  COLD 
WEATHER  CONSTRUCTION,  PIPELINES, 
FREEZE  THAW  CYCLES,  ENGINEERING,  PER- 
MAFROST  BENEATH  ROADS,  DESIGN  Cr!T- 
ERIA,  ENVIRONMENTAL  PROTECTION.  CLI¬ 
MATIC  FACTORS,  THAW  DEPTH,  UNITED 
STATES— ALASKA. 

Dunng  the  spnng  of  1976,  environmental  engineering  investi¬ 
gations  along  the  Alyeska  Pipeline  Haul  Road  and  TAPS 
(Trans-Alaska  Pipeline  System)  Road  were  initiated  by  CRREL 
in  conjunction  with  the  Federal  Highway  Administration 
and  the  Alaska  Department  of  Highways  The  three- 
year  research  project  had  two  general  objectives  1)  to  sys¬ 
tematically  obtain  data  on  selected  highway,  airfield  and 
pipeline  workpad  test  sues  and  adjacent  terrain  to  establish 
the  rates  and  types  of  modifications  in  permafrost-dominated 
regions,  and  2)  to  provide  the  basis  for  improved  design 
entent  and  specifications  governing  road,  airfield  and  workpad 
construction  and  restoration  in  permafrost  zones  that  are 
influenced  by  many  different  seasonal  climatic  regimes 
SR  86-29 

BLISTERING  OF  BUILT-UP  ROOF  MEM¬ 
BRANES:  PRESSURE  MEASUREMENTS. 
Korhonen.  C,  Oct.  1986, 22p.  ADA-190  293, 13refs. 

42- 2672 

ROOFS.  SURFACE  TEMPERATURE,  PROTEC¬ 
TIVE  COATINGS.  MAINTENANCE,  PRESSURE. 
DAMAGE.  TEMPERATURE  MEASUREMENT. 
Several  blisters  in  built-up  roof  membranes  were  instrumented 
with  pressure  and  temperature  sensors  Internal  blister 
pressures  varied  from  positive  during  the  heat  of  the  day 
to  negative  during  the  cool  of  the  night,  these  pressure 
changes  cause  blisters  to  grow  Air  is  drawn  into  the 
blister  al  night  When  exposed  to  sunshine,  the  air  rapidly 
expands  before  it  can  escape.  Water  is  not  necessary 
to  cause  growth  Blisters  grow  best  when  the  days  are 
hot  and  (he  nights  arc  cool  Pressures  apparently  do 
not  occur  withm  the  insulated  space  of  a  roof  to  cause 
blisters  Reflective  coalings  may  help  to  slow  blister  growth 

Growth  can  be  stopped  by  using  a  miniature  pressure  relief 
valve 

SR  86-30 

SECOND  WORKSHOP  ON  ICE  PENETRATION 
TECHNOLOGY,  1986. 

Workshop  on  Icc  Penetration  Technology,  2nd,  Mon¬ 
terey,  CA,  June  16-19,  1986,  Oct.  1986. 659p .  ADB- 
108  529.  Refs  passim  For  individual  papers  sec  41- 
2653  through  41-2681. 

41-2652 

ICE  COVER  STRENGTH.  PENETRATION 
TESTS.  MILITARY  OPERATION.  SEA  ICE.  ICE 
MECHANICS.  MEETINGS.  DESIGN,  ICE 
COVER  THICKNESS.  MODELS.  CAVITATION. 
On  16-19  June  1986  the  Naval  Surface  W’capnns  Center 
(NSWC)  and  the  US  Army  Cold  Regions  Research  and 
hnginecrmg  Lalxiralory  (CRREL)  co  hosted  the  Second  Work- 
vhop  on  Uc  Penetration  feehnology  at  the  Naval  Postgraduate 
School  in  Monterey,  California  Since  the  first  workshop 
at  CRRbL  two  years  ago.  many  notable  accomplishments 
had  fKcurred  regarding  icc  penetration  and  related  subjects 
The  objectives  of  the  workshop  were  to  provide  a  forum 
at  which  to  present  and  divcuss  these  findings  and  idcniify 
areas  requiring  more  work  Papers  were  presented  on 
the  following  general  topics  environmental  data  needs.  ii.c 
mcasuicmcnt  techniques,  ice  statistics,  icc  mechanics,  scale 
model  tests,  field  tests,  analylual  m<Klehng,  design  and  hard¬ 
ware.  alternate  methods,  airborne  and  submarines 
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DESCRIPTION  OF  THE  BUILDING  MATERI¬ 
ALS  DATA  BASE  FOR  aNCINNATI,  OHIO. 
Merry,  C  J.,  ct  al,  Oct.  1986,  85p.,  ADA-189  046,  14 
refs. 

LaPolin,  P.J. 

41-3498 

CONSTRUCTION  MATERIALS,  PRECIPITA¬ 
TION  (METEOROLOGY),  ENVIRONMENTAL 
PROTECTION,  DAMAGE,  CHEMICAL  ANAL¬ 
YSIS.  STATISTICAL  ANALYSIS,  COMPUTER 
PROGRAMS,  SAMPLING. 

A  building  matenals  sampling  program  for  the  Cincinnati, 
Ohio,  region  was  conducted  in  Jan.  and  Feb.  1985  to  examine 
the  types  and  amounts  of  building  surface  matenals  exposed 
to  acid  deposition  The  stratified,  systematic,  unahgned 
random  sampling  approach  was  used  to  generate  sample 
points  across  four  sampling  frame  areas  A  minimum 
of  70  sample  points  was  examined  per  sampling  frame  to 
yield  a  total  sample  size  of  387  points  Building  sizes, 
surface  materials,  roof  charactenstics.  roof-mounted  apparatus, 
chimneys,  gutters,  downspouts  and  fences  were  recorded. 
This  report  provides  an  initial  summary  of  the  data  collected. 

SR  86-32 

EQUIPMENT  FOR  MAKING  ACCESS  HOLES 
THROUGH  ARCnC  SEA  ICE. 

Mcllor,  M.,  Nov.  1986.  34p.,  ADA-180  961,  34  refs. 
41-3819 

ICE  CUTTING.  ICE  DRILLS.  PROJECTILE 
PENETRATION.  SEA  ICE,  HYDRAULIC  JETS, 
ICE  BLASTING.  EQUIPMENT.  ROTARY  DRILL¬ 
ING,  PERCUSSION  DRILLING. 

Navy  underwater  construction  teams  require  a  capability 
for  making  access  holes  through  arctic  sea  ice.  Required 
hole  diameters  range  from  less  than  4  m.  (100  mm)  to 
more  than  10  ft  (3  m)  in  ice  up  to  15  ft  (4.6  m)  thick. 
Small  diameter  holes  are  to  be  completed  in  less  than  4 
hr  and  large  diameter  holes  in  less  than  8  hr.  The  report 
first  gives  bnef  descnpiions  of  the  working  environment, 
site  access  considerations,  and  ]*-obable  operational  procedure. 
Principles  and  techniques  for  penetrating  sea  ice  are  summa¬ 
rized.  with  an  initial  list  of  14  topics  Twelve  of  these 
items  are  identified  as  potentially  relevant,  and  are  discussed 
more  fully  They  include  1)  projectile  penetration,  2) 
shaped  charge  penetration,  3)  high  pressure  water  jets,  4) 
blasting,  5)  flame  jets,  6)  electrothermal  devices.  7)  hydrother¬ 
ms!  devices.  8)  rotary  drilling.  9)  percussive  and  vibratory 
penetration.  10)  mechanical  cutting,  II)  chemical  penetration, 
12)  exotic  concepts.  The  flnal  selection,  which  takes  into 
account  practical  concerns  and  field  expenence,  recommends 
the  following  thinp  as  basic  tools  a)  small  diameter  auger 
drills  (less  than  4  m  diam).  b)  large  diameter  auger  drills 
(approx  9  in  diam),  c)  chain  saws,  d)  a  hot  water  system 
for  drilling  and  cutting  The  discussion  of  associated  equip¬ 
ment  covers  electric  generators,  hoists  and  lifting  tackle, 
hand  tools,  and  blasting  supplies  Consideration  is  also 
given  to  single-fuel  operation,  bulk  melting,  and  possibilities 
for  use  of  compressed  air  Recommendations  for  develop¬ 
ment  work  by  NCEL  are  given 
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INSTRUCTIONS  FOR  COMPLETING  A  FIELD 
WORKSHEET  FOR  INVENTORYING  BUILD¬ 
ING  MATERIALS. 

Merry,  CJ  ,  Dec.  1986.  25p.,  ADA-176  467,  9  refs. 
41-2530 

CONSTRUCTION  MATERIALS,  PRECIPITA¬ 
TION  (METEOROLOGY).  ENVIRONMENTAL 
PROTECTION,  DAMAGE  CHEMICAL  ANAL¬ 
YSIS. 

A  worksheet  for  use  in  the  field  was  developed  to  inventory 
building  materials  m  four  northeastern  cities  m  support  of 
the  EPA  Acid  Rain  progrsm  The  initial  form  was  tested 
for  (wo  of  the  cities,  the  redesigned  and  simplified  form 
discussed  in  this  report  was  used  in  the  two  remaining 
cities  The  worksheet  was  designed  to  provide  information 
on  the  census  tract,  land  use  type  and  sampling  frame, 
(he  dimensions  and  type  of  building,  the  lot  size,  the  materials 
distribution  percentages  in  the  foundation,  first  story  and 
all  above  stones,  and  the  surface  area  and  miienal  types 
for  the  roof  roof-mounted  apparatus  fvents,  flues,  slacks, 
skylights  and  flashing),  chimneys,  rain  gutters,  downspouts 
and  fences  The  worksheet  is  recommended  for  future 
surveys  of  building  materials  m  other  cities 

SR  86-34 

CALIBRATING  HEC-2  IN  A  SHALLOW,  ICE- 
COVERED  RIVER. 

Calkins,  D  J  ,  cl  al.  Dec  1986,  25  refs..  ADA-176  485, 
7  refs 

Adicy.  M  D. 

41-2531 

FLOOD  CONTROL.  ICEBOUND  RIVERS.  ICE 
COVER  THICKNESS.  RIVER  FLOW.  WATER 
LEVEL.  MATHEMATICAL  MODELS.  FLOAT¬ 
ING  ICE,  FREEZEUP.  ICE  COVER  EFFECT. 
HEC-2  has  recently  been  miKlificd  to  accept  input  for  a 
floatirg  ICC  cover  Several  techniques  were  evaluated  in 
calibrating  the  mcxiel  versus  the  measured  field  data  for 
a  steep,  shallow  river  The  icc  cover  thickness,  as  expected, 
was  the  dominant  parameter  affecting  the  water  levels  and 
not  the  Manning  s  roughness  coefficient  of  the  ice  cover 
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Excellent  field  dtia  on  ice  cover  thicknesses,  water  levels 
tnd  flow  disch«r|es  were  available  for  calibration  The 
relatively  shallow  depths  of  less  than  6  ft  and  tee  covers 
of  up  to  3*ft  thick  created  special  problems  in  matching 
the  water  levels.  The  actual  ice  cover  thicknesses  measured 
in  the  field  should  be  used  as  a  guide  for  ice  thickness 
input  to  the  model  for  shallow  streams  The  transition 
of  ice  cover  thickness  from  one  section  to  the  next  in 
the  model  is  extremely  critical,  otherwise  there  will  be  excessive 
head  losses  Several  methods  for  interpolating  the  ice 
thickness  between  the  measured  sections  were  attempted 
in  trying  to  simulate  the  freeze-up.  and  ineffective  flow 
areas  were  blocked  olT  as  well.  llie  latter  provided  the 
most  realistic  simulation  of  flow  velocities  beneath  the  ice 
cover. 


Sr  86-35 

ROOF  BLISTERS.  PHYSICAL  FITNESS 
BUILDING,  FORT  LEE,  VIRGINIA. 

Korhonen,  C,  cl  al,  Dec.  1986,  I5p.,  ADA-177  801, 
3  refs. 

Bayer,  J.J. 

41-2611 

ROOFS,  WATERPROOFING,  THERMAL  PROP¬ 
ERTIES,  LEAKAGE,  BUILDINGS,  DEFECTS, 
COUNTERMEASURES. 

The  blisters  on  this  2*ycar  old  roof  were  first  noticed  one 
year  after  construction.  Findings  show  that  all  blisters 
were  built  into  the  roof  and  that  they  will  continue  to 
develop  in  size  and  number.  Currently,  this  roof  is  water¬ 
tight,  but  leaks  will  occur  as  blisters  begin  to  break.  Rather 
than  wait  for  problems,  recommendations  are  provided  for 
using  a  CRREL-designed  pressure  relief  valve  to  prevent 
blisters  from  growing  and  ever  becoming  a  problem 


SR  86-36 

AUGER  BIT  FOR  FROZEN  FINE-GRAINED 
SOIL. 

Sellmann,  P.V ,  et  al,  Dec.  1986,  13p ,  ADA-190  343, 
5  refs. 

Brockett,  B.E. 

42-2673 

AUGERS.  FROZEN  GROUND  STRENGTH. 
DRILLS,  MILITARY  ENGINEERING,  PENE¬ 
TRATION  TESTS,  BOREHOLES. 

Auger  bits  6S  m.  (165  mm)  and  9  5  in  (241  mm)  m 
diameter  were  modified  to  satisfy  military  and  general  engineer¬ 
ing  requirements  for  producing  holes  in  frozen  soil  A 
commercial  bit  was  selected  since  it  appeared  to  need  only 
minor  modification  Penetration  tests  were  run  in  frozen 
fine-grained  soils,  one  type  containing  some  gravel  Modifi¬ 
cations,  which  primarily  involve  changes  m  cutter  relief  angles, 
subsuntially  improved  performance  Penetration  rates  were 
as  high  as  5  ft/min  (I  5  m/min),  compared  to  0-1  4  ft/min 
(0-0.4  m/min)  for  the  unmodified  bits 


SR  86-37 

DEVELOPMENT  OF  A  FRAZIL  ICE  SAMPLER. 
Brocken,  B.E..  etal,  Dec.  1986.  1 2p.  ADA- 179  043 
Sellmann,  P.V. 

41-3257 

FRAZIL  ICE,  CORE  SAMPLERS.  ICE  SAM¬ 
PLING,  DESIGN,  GRAIN  SIZE 

A  lightweight  sampler  has  been  constructed  to  provide  targe 
cores  from  frazil  ice  deposits.  Samples  containing  frazil 
ICC  particles  ranging  in  size  from  1  mm  to  oter  70  mm. 
including  the  interstitial  water,  were  successfully  recovered 
during  field  tests  These  samples  were  nearly  undisturbed 
while  confined  in  the  sample  tube,  based  on  a  comparison 
with  samples  acquired  using  a  freeze  probe  technique 
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LOW  TEMPERATURE  EFFECTS  ON  SORP¬ 
TION,  HYDROLYSIS  AND  PHOTOLYSIS  OF 
ORGANOPHOSPHONATES— A  LITERATURE 
REVIEW. 

Britton,  K.B.,  Dec.  1986, 47  refs.,  ADA- 178  349.  Refs. 
p.42-47. 

41-3050 

POLLUTION.  CHEMICAL  ANALYSIS.  ICE 
COMPOSITION.  SNOW  COMPOSITION.  SOIL 
COMPOSITION.  FROZEN  GROUND.  TEMPER- 
ATURE  EFFECTS.  ENVIRONMENTAL  IMPAtTT. 

A  survey  was  made  of  the  open  tilcratufc  to  determine 
the  information  available  on  the  persistence  of  organophos- 
phonatc  chemical  agents  in  the  environment  Tots  review 
focuses  on  low  temperature  h>dfolytic  and  photolytic  degrada¬ 
tion  of  the  nerve  agents  (iA  (Tabun).  GB  (Sarin),  (115 
(Soman)  and  VX.  The  role  of  adsorption  to  icc.  snow 
and  frozen  soils  and  sediments  is  also  discussed  in  relation 
to  these  (legradaltvc  priKCsscs  Suggestions  arc  made  for 
the  investigation  of  agent  decomposition  using  iimulints 
The  mcth<^  proposed  for  the  study  of  agent  persistence 
IS  based  on  the  use  of  linear  free  energy  relationships,  which 
should  allow  for  more  reliable  prediction  of  agent  behavior 
than  if  a  single  simulant  is  used  as  a  mixlel  compound 


SR  86-39 

COMPARATIVE  TRACTIVE  PERFORMANCE 
OF  MICROSIPED  AND  CONVENTIONAL 
RADIAL  TIRE  DESIGNS. 

Blaisdell,  G.L.,  et  al,  Dec.  1986.  Up..  ADA-178  355, 
4  refs. 

Morrison,  T.L. 

41-3051 

TIRES,  TRACTION.  RUBBER  ICE  FRICTION. 
BRAKES  (MOTION  ARRESTERS),  DESIGN. 

The  braking  and  driving  tractive  effectiveness  of  aftermarket 
microsiping  of  all-season  design  radial  tires  was  studied  as 
an  alternative  to  standard  traction  aids  such  as  snow  tires, 
studs,  and  chains  Micrositnng  is  a  process  that  involves 
laterally  slicing  the  tires  to  a  depth  close  to  that  of  the 
tread  depth,  thus  dividing  each  tread  element  into  several 
adjacent,  contacting  elements  Microsiping  removes  virtual¬ 
ly  no  material  from  the  tire  From  previous  studies,  it 
IS  known  that  traction  on  ice  is  overwhelmingly  dependent 
on  the  adhesion  between  the  ice  surface  and  the  tire  tread 
compound.  Since  microsiping  does  not  alter  the  compound, 
a  measurable  improvement  in  traction  on  icc  for  several 
tire  types  and  temperatures,  as  expected,  was  not  found 

SR  87-02 

LOSSES  OP  EXPLOSIVES  RESIDUES  ON  DIS¬ 
POSABLE  MEMBRANE  FILTERS. 

Jenkins,  T.F..  et  al,  Mar.  1987. 25p..  ADA- 1 80  889, 10 
refs 

Knapp.  L.K.,  Walsh,  M.E. 

41-3820 

EXPLOSIVES.  POLLUTION,  FILTERS,  LABORA¬ 
TORY  TECHNIQUES.  EXPERIMENTATION, 
WATER  POLLUTION,  SOLUTIONS. 

A  number  of  0  45-mtcron  disposable  filters  were  tested  for 
sorption  of  HMX.  RDX,  TNB.  DNB.  letryl.  TNT  and  2.4- 
DNT.  Both  aqueous  and  mixed  aqueous-organic  solvent 
matnees  were  tested.  For  aqueous  matrices,  the  Nalgene 
(green)  cellulose  acetate  filter  sorbed  significant  amounts 
of  HMX.  RDX,  TNT  and  2.4.DNT.  The  Gciman  Aero 
LC25  niter,  described  as  a  naturally  hydrophilic  fluoropolymer. 
also  sorbed  significant  levels  of  HMX.  TNT  and  letryl 
Where  sorption  was  found,  losses  were  greatest  for  the  first 
portion  of  filtrate  passed  through  the  filter  and  for  filtration 
conducted  slowly  Addition  of  56%  organic  solvent  prior 
to  filtration  eliminated  sorption  problems  for  all  filters  tested 
When  aqueous  matrices  are  filtered,  the  recommended  proce¬ 
dure  IS  to  discard  the  first  lO-mL  portion  of  filtrate  and 
retain  the  second  IB-mL  portion  for  analysts 

SR  87-04 

EXTINCTION  COEFFICIENT  MEASUREMENT 
IN  FALLING  SNOW  WITH  A  FORWARD  SCAT¬ 
TER  METTER. 

Koh,  a.  Mar.' 1987.  9p..  ADA- 180  958,  5  refs. 
41-3849 

LIGHT  SCATTERING.  SNOWFALL.  INFRARED 
RADIATION.  LIGHT  TRANSMISSION.  FOG. 
MILITARY  OPERATION. 

A  forward  scatter  meter  designed  to  measure  the  visible 
extinction  cocfllcicnts  measured  with  a  forward  scatter  meter 
and  a  transmissomcter  indicates  that  a  forward  scatter  meter 
can  be  used  to  measure  extinction  coeflicicnt  m  falling  snow 
The  different  calibrations  required  for  snow  and  fog  are 
partially  explained  by  examining  the  effect  of  particle  size 
on  the  angular  distribution  of  scattered  light. 

SR  87-05 

TREATMENT  AND  DISPOSAL  OF  ALUM  AND 
OTHER  METALLIC  HYDROXIDE  SLUDGES. 
Rccd,  S.C.,  ct  al,  Mar.  1987, 40p.  -f  plates,  ADA- 180 
960,  19  refs. 

Smith,  J.E..  Slcttcn,  R  S ,  Rcsta,  J. 

41-4142 

SLUDGES.  WATER  TREATMENT.  WASTE 
TREATMENT,  WASTE  DISPOSAL.  FREEZING. 
DRYING.  MILITARY  FACILITIES.  .MASS  BAL¬ 
ANCE. 

.Sludge  IS  an  inevitable  product  of  water  and  wastewater 
treatment  The  treatment  and  disposal  of  these  materials 
IS  often  the  most  costly  aspect  of  the  overall  operation 
The  use  of  alum  and  other  metallic  chemicals  for  coagulation 
and  other  purposes  has  increased  significantly  in  both  water 
and  wastewater  treatment  in  recent  years  These  chemical* 
not  only  increase  the  total  volume  of  siudgc  produced  but 
very  significantly  influence  its  characteristics  This  report 
describes  a  number  of  processes  for  vludge  trcalmeni  and 
disposal  and  recommends  those  best  suited  for  mtli(a*y  facili¬ 
ties. 

SR  87-06 

PROCEDURE  FOR  MEASURING  BUILDING  R- 
VALUES  WITH  THERMOGRAPHY  AND  HEAT 
FLUX  SENSORS. 

Flanders.  S.N  .  May  1987. 29p..  ADzVlSO  959.  5  refv 
41-4083 

THERMAL  INSULATION.  BUILDINGS.  HEAT 
FLUX.  ECONOMIC  ANALYSIS.  COMPUTER  AP- 
PLICATIONS.  INFRARED  UQUIPMFNI.  MEA¬ 
SURING  INSTRUMENT.S,  TESTS. 

Ihts  report  describes  a  prc>ce<lurc  for  measuring  R-viiufv 
on  actual  hut!  Itngs.  using  Ihcrniogr.'iphy.  heat  flux  t-ancduc  crv. 


and  data  acquisition  equipment.  Revalues  measurement 
IS  necessary  to  optimize  investment  m  additional  insulation 
and  permits  confirmation  of  the  quality  of  newly  msialled 
insulation. 

SR  87-07 

PREPARATION  AND  DESCRIPTION  OF  A  RE¬ 
SEARCH  GEOPHYSICAL  BOREHOLE  SITE 
CONTAINING  MASSIVE  GROUND  ICE  NEAR 
FAIRBANKS,  ALASKA. 

Delaney,  A.J  ,  June  1987,  15p.,  ADA-183  186, 4  refs. 
41-3627 

PERMAFROST  PHYSICS,  GROUND  ICE,  BORE¬ 
HOLES.  GEOPHYSICAL  SURVEYS,  SOIL  TEM¬ 
PERATURE,  UNITED  STATES— ALASKA- 
FAIRBANKS. 

A  geophysical  control  site  consisting  of  27  holes  drilled 
in  permafrost  and  cased  with  A8S  pipe  has  been  completed 
near  the  USACRREL  permafrost  tunnel  at  Fox,  Alaska 
The  site  provides  excellent  control  on  a  ran^e  of  material 
types  in  permafrost  terrain  including  frozen  silt,  gravel,  be¬ 
drock.  and  all  common  ground-ice  types  such  as  wedge, 
lens,  and  pore  ice  The  holes  delineate  massive  ground- 
ice  features  of  which  there  is  no  surface  manifestation 
Ground  temperature  data  is  available  from  a  small-diameter 
glycol-filled  hole  This  report  describes  the  site,  its  prepara 
tton.  and  the  soil  logs  and  data  obtained. 

SR  87-08 

TRACKING  TWO-DIMENSIONAL  FREEZING 
FRONT  MOVEMENT  USING  THE  COMPLEX 
VARIABLE  BOUNDARY  ELEMENT  METHOD. 
Hromadka,  T.V.,  II,  June  1987,  58p.,  ADA-183  547, 
11  refs. 

43-428 

COMPUTER  PROGRAMS,  FROZEN  GROUND 
TEMPERATURE,  SOIL  FREEZING,  SOIL 
WATER  MIGR.\TiON,  PHASE  TRANSFORMA¬ 
TIONS,  BOUNDARY  LAYER.  THERMAL 
REGIME,  HEAT  FLUX. 

The  Complex  Vanabtc  Boundary  Element  Method  (CVBEM) 
is  used  to  develop  a  computer  model  for  estimating  the 
lowatton  of  the  freezing  front  m  soil-water  phase  change 
problems  This  computer  program,  CVBrRI,  is  based  on 
the  following  major  assumptions  1)  the  problem  is  two- 
dimensional.  2)  the  entire  soil  system  is  homogeneous  and 
isotropic.  3)  the  problem  thermal  boundary  conditions  are 
constant  values  of  temperature  (or  stream  function),  4)  soil- 
water  flow  effects  are  neglected  (the  problem  is  strictly 
geothermal).  5)  all  heat  flow  from  the  freezing  front  is 
within  the  control  volume,  there  is  no  heat  flux  associated 
with  the  freezing  front  from  exterior  of  the  control  volume, 
und  6)  the  freezing  front  movement  is  stow  enough  that 
heat  flux  along  the  moving  boundary  can  be  determined 
by  assuming  steady  state  heat  flow  conditions  for  small 
durations  of  time  (i  c..  timcsicps)  The  CVBEM  is  used 
to  model  the  thermal  regime  of  the  soil  system  The 
theory  and  development  of  the  CVBEM  arc  given  m  CRREL 
Internal  Report  969,  Complex  VariMbIc  Boundary  Elements 
in  Bngincennf,  by  Hromadka.  Because  the  numerical  tech¬ 
nique  IS  a  boundary  integral  approach,  the  control  volume 
thermal  regime  is  modeled  with  respect  to  the  boundary 
value*,  and,  therefore,  the  CvBFRI  data  entry  requirements 
are  vigniflcantly  icss  than  those  usually  required  of  domain 
methoils  such  as  nniie-difrcrcnces  or  rmite-elements.  Soil- 
water  phase  change  along  the  freezing  front  is  modeled 
as  a  simple  balance  between  computed  heat  flux  and  the 
evolution  of  soil-water  volumetric  latent  heal  of  fusion  To 
rntxlc!  the  displacement  of  the  freezing  front,  program  CVBFRI 
prov  ides  two  option*  1 )  displace  the  freezing  front  coordinates 
with  respect  to  ihanges  in  the  y-coordinate  only.  2)  displace 
the  freezing  front  coordinates  w’lih  respect  to  a  vector  normal 
to  the  freezing  9ont  boundary. 

SR  87-09 

NODAL  DOMAIN  INTEGRATION  MODEL  OF 
TWO-DIMENSIONAL  HEAT  AND  SOIL- 
WATER  FLOW  COUPLED  BY  SOIL-WATER 
PHASE  CHANGE. 

Hromadka.  T.V..  II.  June  1987.  124p .  ADA-183  518, 

Refs  passim 

41-1568 

FROZEN  GROUND  THERMODYNAMICS.  SOIL 
WATER  MIGRAnON.  HEAT  TRANSFER. 
FREEZE  THAW  CYCLES.  HEAT  FLUX.  PHASE 
TRANSFORMATIONS.  MATHEMATICAL 
MODELS.  COMPUTER  APPLICATIONS.  TEM¬ 
PERATURE  EFFECTS.  SNOW  COVER  EFFECT 

A  model  of  phase  change  in  freezing  and  thawing  soils 
IS  devchiperf  for  *old  regions  engineering  problems  which 
require  lwo-diincns:onal  analysis  of  the  thermal  regime  of 
soils  Hicsc  piiibicms  indiKlc  complex  boundary  conditions 
su«.h  .IS  atmosphere  ground  surface  thermal  interaction  and 
snnwpack  insulation  Other  concerns  include  complex  soil 
coiulitious  such  as  the  prc'cncc  of  a  peaty  muskeg  or  tundra- 
like  soil  which  may  ptrsidc  iherinal  tnsulaiton  for  underiving 
ice-iich  mineral  soil  Although  scscral  models  have  been 
ilcsclopcd  to  predict  temps rtiturcs  m  freezing  and  thawing 
'o.[s.  often  the  kev  question  is  smip:y  w  nether  or  n.it  the 
Soil  IS  frozen  since  soil  sinicturai  properties  arc  significantly 
mnuriKeil  hy  *hc  'oil  w  rlcr  state  of  phase  In  this  report, 
A  simple  two  dii-icr.*.\»:Ml  mmlcl  i'  dcvclopcil  for  use  m 
region*  cng.ncenng  Mudic*  A  I  ORTRAS  comp  itcr 
progr.-un  is  av.xil.ihlc  wh-ch  ao'imnimlatc'  twt»-dim<nsinnal 
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heat  and  soil«water  flow  models  as  coupled  by  an  bothermal 
phase  change  model  The  program  can  be  used  to  analyze 
two>dimensional  freezing-thawing  problems  which  have  suffl* 
cient  known  information  to  supply  the  necessary  modeling 
parameters,  boundary  conditions,  and  initial  conditions. 

SR  87-1 

FREEZE-THAW  TEST  TO  DETERMINE  THE 
FROST  SUSCEPTIBILITY  OF  SOILS. 
Chamberlain,  E.J.,  Jan.  1987,  90p.,  ADA-180  000,  7 
refs. 

41- 3258 

FREEZE  THAW  TESTS,  PAVEMENTS,  FROST 
HEAVE,  FROST  RESISTANCE.  AIRPORTS.  SOIL 
FREEZING,  THAW  WEAKENING.  AIRCRAFT 
LANDING  AREAS. 

A  new  freezing  test  for  determining  the  frost  susceptibility 
of  soils  IS  presented  to  supplant  the  standard  CRREL  freezing 
test  currently  spectfled  by  the  Corps  of  Engineers  This 
test  reduces  the  time  required  to  determine  the  frost  susceptibil¬ 
ity  of  a  soil  in  half  It  also  allows  for  the  determination 
of  both  the  frost  heave  and  thaw  weakening  susceptibilities 
and  considers  the  effects  of  freeze-thaw  cycling  The 
new  freezing  test  eliminates  much  of  the  variability  in  test 
results  caused  by  the  human  element  by  completely  automating 
the  temperature  control  and  data  obsers'ations 

SR  87-10 

BENCHMARK  DESIGN  AND  INSTALLATION: 
A  SYNTHESIS  OF  EXISTING  INFORMATION. 
Gatto,  L.W..  July  1987.  73p.,  ADA-183  925,  27  refs. 

42- 92 

BENCH  MARKS,  COLD  WEATHER  CONSTRUC¬ 
TION,  FROST  HEAVE,  STABILITY,  SUBSI¬ 
DENCE.  DESIGN,  SURVEYS. 

Techniques  used  for  topographic,  hydrographic,  construction, 
teundarv.  geodetic  and  structural  movement  surve)s  are  only 
as  accurate  as  the  benchmarks  used  as  reference  In 
northern  areas,  frost  action  can  cause  substantial  vertical 
movement  of  l^nchmarks  Benchmarks  may  also  subside 
or  shift  in  wetlands  and  coastal  areas  Various  benchmark 
designs  and  installation  procedures  reduce  or  eliminate  move¬ 
ment.  but  information  on  the  designs  snd  procedures  is 
widely  scattered  and  not  available  to  Corps  of  Engineers 
Districts  in  one  report  This  report  is  a  synthesis  of 
information  compiled  from  surveys  of  Corps  of  Engineers 
Distncts  and  Divisions.  L  S  and  Canadian  government  agen¬ 
cies.  private  industry  and  a  literature  review  Matrices 
for  selecting  a.id  installing  benchmarks  that  meet  third-order 
accuracy  requirements  or  better  and  that  are  appropriate 
for  various  climatic  and  soil  conditions  were  prepared  from 
the  synthesized  information.  Procedures  to  be  followed 
while  installing  various  types  of  benchmarks  are  included 

SR  87*]  1 

EMBANKMENT  DAMS  ON  PERMAFROST:  DE¬ 
SIGN  AND  PERFORMANCE  SUMMARY.  BIB¬ 
LIOGRAPHY  AND  AN  ANNOTATED  BIBLIOG¬ 
RAPHY. 

Saylcs,  F.H.,  July  1987,  I09p.  ADA.184  163,  Refs 

p.28-102. 

42-106 

PERMAFROST  BENEATH  STRUCTURES, 
DAMS.  EMBANKMENTS.  SEEPAGE.  COLD 
WEATHER  CONSTRUCTION,  DESIGN.  DEFOR¬ 
MATION.  PONDS.  SPILLWAYS.  FREEZE  THAW 
CYCLES. 

The  designs  of  embankment  dams  on  permafrost  can  be 
divided  into  two  general  types,  frozen  and  thawed.  The 
frozen  type  of  cm^nkiiicnts  and  (heir  foundations  arc  matn- 
tamed  frozen  during  the  life  of  the  structure  The  (hawed 
type  of  embankments  usually  are  designed  assuming  (hat 
the  embankment  will  remain  unfrozen  and  us  pcrn.afrost 
foundation  will  thaw  during  construction  or  during  the  opera¬ 
tion  of  the  structure  In  some  locations  where  water 
IS  to  be  retained  intermittent!)  for  short  periods  of  time, 
thawed  embankments  have  been  designed  assuming  the  perma¬ 
frost  w  ill  remain  frozen  throughout  the  life  of  the  embankment 
!n  selecting  this  type  of  design  fot  a  particular  site,  many 
factors  that  arc  peculiar  to  cold  regions  must  be  considered 
This  summary  of  methods  of  design,  construction  and  operat'on 
of  embankment  dams  in  permafrost  areas  records  the  successes 
and  some  failures  that  have  occurred  Embankment  dams 
have  been  built  and  successfully  operated  in  Canada.  Green¬ 
land.  (he  USSR  and  Alaska  A  number  of  failures  hasc 
been  reported  m  (he  USSR  and  one  in  Alaska  Most 
of  the  difTicultics  arose  because  insufficient  attcnt.on  was 
given  to  establishing  and  maintaining  a  reliable  froren  condition 
and  to  cnnirollmg  seepage 
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PROCEEDINGS.  VOL.L 

Snow  Syniposiuir..  6lli.  Hanover.  \H.  Aug  12-14, 
1986.  July  1987.  207p.  A1)B-II5  486.  Refs,  passim 
For  individual  papers  see  42-1404  through  42-1422. 
42-1403 

SNOW  PHYSICS.  SNOWFAI  L.  SNOW  COVER 
EFFECT.  INFRARED  KADI.M  ION.  .MEETINGS. 
VISIBILITY.  LIGHT  TRANS.MISSION.  SOUND 
WAVES.  LIGHT  .SCArPERING.  RADAR 
ECHOES. 
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TACTICAL  BRIDGING  DURING  WINTER:  1986 
KOREAN  BRIDGING  EXERCISE. 

Coutermarsh, B  A..  July  1987. 23p..ADB- 114  800. 1! 

refs 

42-568 

ICE  CUTTING.  RIVER  CROSSINGS.  ICE  BLAST¬ 
ING.  MILITARY  OPERATION.  BRIDGES.  EX¬ 
PLOSIVES.  ICE  CONTROL,  WINTER 

Deployment  alternativea  for  the  U.S  Ribbon  bridge  arc  dis¬ 
cussed  assuming  an  ice  sheet  is  present  at  (he  crossing 
site.  Ice  blasting  time  and  effectiveness  with  several  explo¬ 
sives  readily  available  to  the  Army  are  presented  A 
1986  Korean  winter  bndgtng  exercise  is  detailed  where  an 
ice  sheet  was  blasted  using  C4  explosives  in  a  gnd  pattern 
Ice  rubble  consolidation  was  attempted  using  the  Bridge 
Erection  Boat,  after  which  the  launch  of  a  bridge  bay  section 
was  tried  It  is  shown  that  ice  rubble  hinders  boat  operations 
and  retrieval  of  the  bay  sections 
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SALINE  ICE  PENETRATION:  A  JOINT  CRREL- 
NSWe  TEST  PROGRAM. 

Cole,  D  M.,  Cl  al,  July  1987,  34p .  ADA- 189  206. 
Steves,  H.K. 

42-2417 

MILITARY  OPERATION,  PENETRATION 
TESTS,  ICE  STRENGTH.  FLOATING  ICE,  ICE 
SALINITY.  PROJECTILE  PENETRATION.  IM¬ 
PACT  STRENGTH,  FRACTURING,  ICE  COVER 
THICKNESS. 

This  paper  reports  on  the  response  of  a  floating  saline  ice 
sheet  to  penetration  and  perforation  by  25  4>mm-diameter 
projectiles  with  3  nose  shapes  a  full  cone,  a  truncated 
cone  and  a  full  flat  Impact  velocity  was  varied  to  produce 
behavior  ranging  from  slight  penetration  to  complete  perfora¬ 
tion  of  (he  210-  to  280-mm-thick  tee  sheet  The  extent 
of  crushing  and  fracturing  adjacent  to  the  path  of  the  projectile 
was  quantified,  indicating  the  existence  of  a  zone  of  crushing 
extending  1  to  2  body  diameters  into  the  ice  sheet  from 
the  cavity  wall  A  senes  of  shots  into  free-floating  targets 
indicated  that  for  penetrations  of  roughly  two-thirds  of  the 
sheet  thickness,  the  depth  of  penetration  did  not  vary  signifi¬ 
cantly  as  (he  target  size  was  reduced  to  24  body  diameters 
Tests  on  coated  projectiles  indicated  that  no  significant  abrasion 
occurred  between  (he  tee  and  the  nose  area  of  the  projectile 
Information  is  also  presented  on  the  ejects  of  gun  pressure, 
nose  shape,  average  sheet  temperature  and  angle  of  attack 
on  the  depth  of  penetration 
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RATING  UNSURFACED  ROADS— A  FIELD 
MANUAL  FOR  MEASURING  MAINTENANCE 
PROBLEMS. 

Eaton,  R.A  ,  ci  al,  Aug  1987.  34p ,  ADA-185  621 
Gerard,  S.,  Cate,  D. 

42-804 

ROAD  MAINTENANCE,  SURFACE  ROUGH¬ 
NESS.  DRAINAGE,  TRAFFICABILITY,  PAVE¬ 
MENTS.  MANUALS. 
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EVALUATION  OF  THE  SHASTA  WATERLESS 
SYSTEM  AS  A  REMOTE  SITE  SANITATION 
FACILITY. 

Martel.  CJ  ,  Aug  1987,  24p.,  ADA-186  000.  5  refs 
42-1088 

SANITARY  ENGINEERING,  MILITARY 
FACILITIES.  WASTE  DISPOSAL.  TANKS  (CON¬ 
TAINERS). 

The  watciicsv  toilet  manufactured  b>  Shavta  Manufacturing. 
Inc .  of  Redding.  California,  wa^  evaluated  for  pov^’bte  uve 
at  remote  military  training  silcv  and  guard  vtationv  A 
telephone  vurvey  of  6  recreational  arcav  indicated  that  park 
pcrvmncl  were  generally  pleased  with  the  performance  of 
these  units  On-vitc  visits  did  not  encounter  offciiMvc 
odors  Proper  ventilation  and  liquid  level  control  were 
found  to  be  key  factors  in  succcssfu.  operation  A  rational 
approach  to  st/ms  these  units  was  developed  on  the  basis 
of  local  pan  evaporation  rates 
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WORKING  CROUP  ON  ICE  FORCES.  3UD 
STATE-OF-THE-ART  REPORT. 

Sanderson.  T.J.O.  cd.  Sep  1987.  22lr-.  ADA-191 
067,  Refs  passim.  F(»r  individual  papers  (mostly 
from  different  source)  sec  40-4602  through  40-4608 
and  42-30.»8 
42-30.37 

ICE  LOADS.  OFF-SHORE  STRUCTURES.  HY- 
DRAULIC  .STRUCTURES.  SEA  ICE.  ICE  SCOR¬ 
ING.  SlRUCrURES.  DESIGN.  ENGINEERING. 
TESTS. 

This  wurkmg  group  rcpi>rt  un  'cc  fi»r..cs  includes  individual 
papers  which  discuss  laborai<»ry  results,  field  measurcmcnis. 
instrumentation,  numerical  analysis,  and  iceberg  scour  A 
mote  detailed  absiiaci  appears  at  ;hc  beginning  of  each 
individual  r-r^per 
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SORPTION  OF  CHEMICAL  AGENTS  AND 
SIMULANTS:  MEASUREMENT  AND  ESTIMA¬ 
TION  OF  OCTANOL-WATER  PARTITION  CO¬ 
EFFICIENT. 

Uggclt,  D.C.Sep.  1987, 15p.  ADB-117  069, 14  refs. 
42-1790 

MILITARY  OPERATION,  CHEMICAL  COMPO¬ 
SITION,  SOIL  POLLUTION,  WATER  FLOW. 
SOLUBILITY.  TIME  FACTOR.  COUNTERMEAS¬ 
URES,  ANALYSIS  (MATHEMATICS).  POLAR 
REGIONS. 

Octanol-water  partition  coeflicienis  were  determined  cxperi- 
mentally  for  8  simulants  These  were  supplemented  with 
published  fragment  constants  and  water  solubilities  to  predict 
log  K(ow)  values  of  several  threat  agents  These  estimates 
can  be  used  to  predict  sorption  and  transport  in  soils  If 
correct,  organophosphorus  agents  arc  more  mobile  in  soil 
water  than  previously  expected 
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FIELD  OBSERVATIONS  OF  MINE  DETEC¬ 
TION  IN  SNOW  USING  UHF  SHORT-PULSE 
RADAR. 

Arconc,  S  A  ,  cl  al,  Oct.  1987,  24p.,  ADB-1 17  360, 1 1 
refs. 

Delaney,  A.J. 

42-1953 

MILITARY  OPERATION,  RADAR  ECHOES, 
SNOW  DEPTH,  DETECTION,  POLAR  REGIONS, 
FREEZE  THAW  CYCLES,  EXPERIMENTATION, 
METALS. 

The  response  to  short-pulse  radar  of  land  mines  emplaced 
in  snow  was  observed  throughout  the  winter  of  1985-86 
in  Fairbanks,  Alaska.  The  radar  produced  a  pulse  of 
a  few  nanoseconds  duration  with  a  spectrum  centered  near 
900  MHz.  resistively  loaded  dipole  antennas  were  used  at 
two  polarizations  The  mines — standard  anti-armor  types 
and  a  Plexiglas  simulation  of  one  of  these— were  emplaced 
at  various  orientations  on  or  above  a  cleared  ground  surface 
and  monitored.  There  was  little  change  in  the  mine  re¬ 
sponses  that  occur  before  the  ground  surface  response  under 
conditions  of  0  and  35  cm  of  snow,  (he  maximum  depth 
achieved,  as  long  as  the  snow  was  dry  Responses  from 
the  migrating  frceze-lhaw  interface  in  the  active  layer  masked 
some  of  the  later  mine  responses  The  radar  delected 
no  response  from  several  of  the  mines  when  the  pack  began 
to  thaw  and  temperature  was  nearly  constant  at  0  C  Some 
polarization  sensitivity  was  always  evident,  depending  on 
the  orientation  of  the  mine.  In  no  case  was  there  any 
response  to  (he  Plexiglas  simulation.  UHF  short-pulse 
radar  is  an  excellent  mine  detection  technique  in  dry  snow 
so  long  as  mines  arc  metallic,  but  is  unsuitable  for  detecting 
smalt,  plastic  mines  in  snow. 
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ICE  ATLAS  1985-1986:  MONONGAHELA  RIV¬ 
ER,  ALLEGHENY  RIVER,  OHIO  RIVER,  IL¬ 
LINOIS  RIVER,  KANKAKEE  RIVER. 

Gaiio,  L.W..  Cl  al,  Nov.  1987.  367p..  ADA-191  865. 
Daly.  S.F..  Carey,  K.L. 

42-2681 

ICE  CONDITIONS.  RIVER  ICE,  MAPS,  PHO¬ 
TOINTERPRETATION,  AERIAL  SURVEYS.  ICE 
SURVEYS.  ICE  REPORTING. 

The  ICC  maps  in  this  atlas  were  prepared  to  document  the 
1985-86  ISC  conditions  included  in  study  arcav  for  the  River 
Ice  Management  (RIM)  Program,  namely  river  mile  0  to 
12  on  the  Monongahela  River,  mile  0  to  17  on  the  Allegheny, 
mile  0  to  437  on  the  Ohio,  mde  120  to  273  on  the  Illinois 
and  mile  0  to  21  on  the  Kankakee  The  maps  were 
prepared  fr»m  interpretation  of  vertical  aerial  video  imagery 
taken  from  low  flying  aircraft  The  interpreted  icc  conditions 
were  clavsifled  into  5  units  and  transferred  to  base  maps 
by  reference  to  navigation  charts  and  topographic  maps 
Icc  floes  or  frazil  slush  and  pans  (IF'FSP)  was  (he  most 
common  icc  unit  on  the  lower  Monongahela  Fragmented 
icc  cover  with  open  water  areas  (ITCOWA)  was  the  most 
common  icr  unit  m  the  lower  Allegheny  Fragntcnlcd 
ICC  cover  (PIC)  and  FICOWA  were  the  most  extensive 
.cc  units  above  Hannibal  Dam  on  the  Ohio.  ICPSP  were 
predominant  below  Solid  tee  cover  (SIC).  FIC  and  FICO- 
were  the  most  extensive  icc  types  on  the  lakc-like 
areas  of  the  Illinois  River,  while  PICOWA  and  IFFSP  predomi¬ 
nated  elsewhere  on  the  illinois.  SIC  and  FIC  were  the 
most  common  icc  units  on  the  Kankakee  River  There 
were  frequent  canccllatmns  of  flighi.s  of  the  Ohio,  Allegheny 
and  Monongahela  during  the  1985-86  winter  because  of 
low  cloud  ceilings  kartous  options  arc  being  explored 
to  get  more  frequent  coverage  in  the  future 
SR  87-21 

CRITICAL  COMPARISON  OF  MOVING  AVER¬ 
AGE  AND  CUMULATIVE  SUMMATION  CON¬ 
TROL  CHARTS  FOR  TRACK  ANALYSIS  DATA. 
McGee.  I.E  .  ct  al.  Nov.  1987.  57p  .  ADA-188  312.  20 
refs 

Grant,  C.L. 

42-1775 

WASTE  DISPOSAL.  CHEMICAL  ANALYSLS.  EN- 
VIRONMhNTAL  I.MPACT.  SOIL  POLIXTION. 
ISO  I  OPE  LABELING.  DETECTION 

I’ciLcntagc  recovery  e'limatrs  h.nvc  been  obtained  for  15 
an.ilytcs  or  surr<*gaicv  of  environmental  concern  by  four 
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commercial  laboratories  over  a  two*year  period.  Tbese 
quality  control  analyses  were  performed  usinf  standardized 
methods  on  a  control  soil  matrix.  Over  100  lots  of  results 
were  available  for  many  of  these  analytes.  This  massive 
amount  of  data  afford^  an  opportunity  to  compare  the 
sensitivity  of  different  quality  control  protocols  for  detecting 
"out*of«cont;or'  situations  and  also  to  compare  the  perform* 
ance  of  the  four  laboratories.  Recoveries  averaged  9(V 
100%  for  II  of  15  analytes.  Reproductibility  of  recovery 
estimates  was  surprisingly  consistent  from  iab-to-lab.  From 
a  comparison  of  movin|  average  control  charts  (n«2  and 
n«i3)  with  cumulative  summation  charts,  the  0^3  moving 
average  charts  were  considered  most  suitable  for  routine 
lot*to>iot  control  by  contractors.  The  cumulative  summation 
charts  are  very  useful  for  situations  requiring  critical  diagnostic 
analysis  of  problems.  Where  duplicate  recoveries  were 
obtained  with  each  lot,  lot*to*lot  variability  was  sunilar  in 
magnitude  to  within*lot  variability  To  avoid  an  excessive 
number  of  out*of*control  responses,  control  limits  should 
be  based  on  total  variability  rather  than  withtn*lot  varubility. 
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COMPARISON  OF  METHANOL  AND  TETRA- 
GLYME  AS  EXTRACTION  SOLVENTS  FOR 
DETERMINATION  OF  VOLATILE  ORGANICS 
IN  SOIL. 

Jenkins, T.F.,  ct  al.  Nov  1987, 26p.,  ADA-189  028, 23 
refs. 

Schumacher,  P.W. 

42-2498 

SOIL  CHEMISTRY,  WASTE  DISPOSAL,  WATER 
POLLUTION,  DETECTION,  SOLUBILITY. 

The  abilities  of  methanol  and  tetraglyme  to  extract  chloroform, 
benzene,  toluene,  and  tetrachloroethylene  from  vapor-con* 
taminated  soils  are  directly  compared.  Comparisons  are 
made  both  with  respect  to  process  kinetics  and  analyte  recovery 
using  an  extraction  procedure  based  on  equilibration  on  a 
wrist-action  shaker  and  determination  using  a  purge-and- 
trap  GC/MS.  An  equilibration  period  of  10  minutes  is 
recommended  for  extraction  using  either  methanol  or  tetra¬ 
glyme.  In  all  cases  methanol  was  as  good  as  or  better 
than  tetratlyme  with  respect  to  analyte  recovery  This 
wu  even  the  case  for  soils  contaminated  with  an  oily  residue. 
While  commercial  methanol  and  tetraglyme  both  contain 
measurable  levels  of  volatile  aromatics,  simple  rotary  evapora¬ 
tion  was  successful  in  removing  these  contaminants  to  levels 
below  detection  limits  for  tetraglyme.  Thus,  for  cases 
where  very  small  amounts  of  these  conuminsnu  must  be 
detected,  degassed  tegraglyme  would  be  supenor  Overall, 
however,  methanol  is  considered  the  best  choice  for  extraction 
of  volatile  organics  where  subsequent  analysis  is  to  be  conduct¬ 
ed  by  purge*and*trap  GC/Ml 
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INFORMATION  SYSTEMS  PLANNING  STUDY. 
Atkins,  R.T.,  et  al,  Nov.  1987,  48p. 

Albert,  D.G.,  Fellers,  G.,  Greeley,  H  P ,  Hoge,  G., 
O’Neill,  K.,  Swart,  P.,  Tucker,  W.B ,  Zabllansky.  L  J. 
43-4591 

LABORATORIES,  ORGANIZATIONS,  COMPUT¬ 
ER  PROGRAMS. 
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CRREL  HOPKINSON  BAR  APPAR.\TUS. 

Dutla,  P.K.,  ct  al,  Dec.  1987,  29p ,  ADA-190  599, 21 
refs. 

Farrell,  D.,  Kalafut,  J. 

42-2635 

ICE  STRENGTH,  FROZEN  GROUND 
STRENGTH,  MEASURING  INSTRUMENTS.  ICE 
CRYSTAL  STRUCTURE.  LOW  TEMPERATURE 
TESTS,  BRITTLENESS,  DYNAMIC  LOADS. 
CONSTRUCTION  MATERIALS.  IMPACT 
STRENGTH. 

Moat  matcriata  at  tow  temperatures  change  their  modulus 
and  tend  to  become  brittle  When  using  these  materials 
in  sti'ji  ural  components  that  are  likely  to  be  subiected 
to  impact  it  is  important  to  understand  their  behavior  at 
low  (emperaiures  under  dynamic  loading  The  CRREL 
spilt  Hopkinson  Test  Bar  was  designed  and  set  up  to  conuuct 
compressive  strain  rate  tests  (up  to  1(XX)  strains/s.  i  c .  m  <  in.' 
per  s)  at  low  temperatures  (rlow.i  to  *100  C)  The  results 
provide  dynamic  siress-strair.  relationships  of  materials  at 
low  temperatures  by  considering  the  transmission  of  the 
stress  wave  through  a  test  specimen  sandwiched  between 
two  clastic  bars  The  specimen  is  contained  in  a  liquid- 
nitrogen-operated  cooling  environment.  During  (he  test 
an  clastic  striker  impacts  the  bar  as  a  result  a  stress  wave 
passes  down  the  bar  At  the  specimen  a  part  of  the 
wave  IS  rerccied  and  the  rest  tv  transmitted  to  the  second 
bar  Strain  gauges  mounted  on  (he  bars  record  the  wave 
shapes,  which  are  analyzed  «o  obtain  the  dynamic  stress- 
strain  relationships  Tlie  test  bars  are  I- 1  2  in.  in  diameter 
and  each  i>  S  f*  long  The  apparatus  is  suitable  for 
testing  light  metals,  plastics,  composites,  rocks,  ice.  and  frozen 
soil  The  data  acqutst(to,i  and  analysis  system  are  completely 
automatic,  using  software  developed  at  CRREL.  so  the  system 
provides  for  a  rapid  and  low.cost  .’nethiHl  for  high  strain 
.ate  behavior  studies  of  materials 
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ANALYTICAL  METHOD  FOR  DETERMINING 
TETRAZANE  IN  WATER. 

Walsh,  M.E.,  ct  al.  Dec.  1987, 34p..  ADA-189  045, 15 
refs. 

Jenkins,  T.F. 

42-2418 

EXPLOSIVES,  GROUND  WATER.  MILITARY 
OPERATION.  CHEMICAL  ANALYSIS,  WATER 
POLLUTION. 

An  lon-pairing  RP-HPLC  method  wax  developed  to  determine 
tetrazene  in  water.  The  method  uses  an  LC-18  column 
and  a  mobile  phase  of  2/3  v/v  methanol-water  modified 
by  001  molar  l*decanesu!fomc  acid  sodium  salt.  The 
mobile  phase  pH  was  adjusted  to  3  with  glacial  acetic  acid. 
The  modified  mobile  phase  was  optimal  for  separating  of 
tetrazene  from  potential  interferences  by  other  explosive  com¬ 
pounds  such  as  HMX  and  RDX  and  for  allowing  elution 
of  TNT  within  a  IS-minute  run  time.  The  retention  time 
for  tetrazene  was  2.8  minutes  The  UV  detector  was 
set  at  280  nm  A  linear  model  with  zero  intercept  was 
found  to  adequately  describe  the  calibration  data  The 
concentration  range  tested  was  6.2-1238  microgram/L.  A 
spike  recovery  test  on  each  of  4  days  gave  an  average 
recovery  of  103%.  A  reporting  limit  of  7.2S  microgram/L 
was  estimated  The  relative  standard  deviation  was  approxi¬ 
mately  2%  over  the  range  tested  Tetrazene  wu  found 
to  be  unstable  m  an  aqueous  medium  at  room  temperature 
Concentrations  decreased  by  96-100%  over  24  hours. 
Chilled  solutions  were  leu  prone  to  degradation  than  room 
temperature  solutions,  and  heated  solutions  (SO  C)  degraded 
completely  within  two  hours. 


SR  87-28 

XYFREZ.4  USER’S  MANUAL. 

O’Neill,  K.,  Dec.  1987,  55p..  ADA-191  466,  3  refs. 
42-3159 

HEAT  TRANSFER.  COMPUTER  PROGRAMS. 
PHASE  TRANSFORMATIONS.  MATHEMATI- 
CAL  MODELS,  LATENT  HEAT,  HEAT  CAPACI¬ 
TY.  TEMPERATURE  DISTRIBUTION. 

Using  the  program  XYFREZ.  version  4,  one  may  simulate 
two-dimensional  conduction  of  heat,  with  or  without  phase 
change.  The  mathematical  method  employed  uses  finite 
elements  in  space  and  finite  differences  in  time,  and  includes 
latent  heat  effects  through  a  singularity  in  the  heat  capacity. 
The  user  need  have  no  real  familiarity  with  either  the  underly¬ 
ing  equations  or  the  numerical  procedures.  He  must  only 
specify  material  properties,  geometrical  features,  initial  and 
boundary  conditions,  and  information  on  the  desired  manner 
and  duration  of  simulation  through  time.  Heterogeneous 
material  properties  may  be  specified  Boundary  conditions 
currently  implemented  allow  one  to  specify  1)  temperature 
valuu  which  vary  arbitrarily  in  space  and  time,  2)  convective 
conditions.  via  a  heat  transfer  coefllcienl  and  an  ambient 
temperature,  and  3)  a  no-flux  or  symmetry  condition  The 
program  outputs  computed  temperature  values  at  numencai 
mesh  points,  as  well  u  information  for  later  plotting.  From 
(he  Utter  one  may  see  the  mesh  configuration  as  well  u 
the  phase  change  isotherm  location  on  it  over  time. 
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ICE  CONDITIONS  ALONG  THE  OHIO  RIVER 
AS  OBSERVED  ON  LANDSAT  IMAGES,  1972- 
1985. 

Gillo,  LW..Jan.  1988.  162p.  ADA-191  172.  25  refs. 
42-3010 

ICE  CONDITIONS,  RIVER  ICE.  REMOTE  SENS¬ 
ING.  ICE  NAVIGATION.  AERIAL  SURVEYS, 
LANDSAT.  PHOTOINTERPRETATION.  SEA- 
SONAL  VARIATIONS.  UNITED  STATES-OHIO 
RIVER. 

Landsat  images  were  UKd  to  map  ice  distributions  along 
the  Ohio  River  Ice  conditions  were  inferred  based  on 
image  grey  tones  interpreted  using  conventional  photointerpre- 
lation  techniques  Fortions  of  the  river  that  appeared 
black  were  considered  icc-frcc  Grc)  tones  were  interpreted 
as  ice  that  varied  from  patches  of  thin,  snow-free  solid 
or  fragmented  ice.  sometimes  with  open  areas,  to  llocs. 
pans  and  slush  A  white  tone  represented  thick  tec  or 
snow-covered  ice  with  few  interspersed  open  areas  Ice 
that  produced  grey  tones  on  the  images  occurred  most  frequent¬ 
ly.  Ice  topically  forms  in  Utc  Dec.  or  early  Jan  on 
the  Ohio  River  and  is  gone  by  mid  to  (ate  Feb  icc 
was  observed  on  the  upstream  section  of  the  river  from 
Pittsburgh  (o  Greenup  Dam  during  7  of  the  13  winters 
from  1972  Jo  1985,  on  the  rmddle  section  from  Orcenup 
Dam  to  Cannelton  Dam  during  3  winters,  and  on  the  down¬ 
stream  section  from  Cannclto*i  Dam  to  the  Mississippi  River 
during  4  winters  The  most  severe  and  iong-iasting  uc 
conditions  r.ciirred  during  the  197h.77  winter  when  .ce 
covered  65'%  of  the  upstream  section.  56%  of  the  muldlc 
section,  and  78%  of  the  downstream  section 
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PREDICTING  PRODUCT  WATER  QUALITY 
FROM  THE  600-GALLON-PER-HOUR  RE¬ 
VERSE  OSMOSIS  WATER  PURIHCATION 
UNIT.  HELD  WATER  SUPPLY  ON  THE  WIN¬ 
TER  BATlXEnELD. 

Bouzoun,  J.R.,  Feb.  1988,  7p.,  ADA-194  988, 4  refs. 
43-429 

WATER  SUPPLY,  MILITARY  ENGINEERING. 
MILITARY  RESEARCH,  LOGISTIC:S.  WATER 
TREATMENT,  WATER  CHEMISTRY,  ANAL¬ 
YSIS  (MATHEMATICS). 

A  preliminary  equation  for  predicting  the  total  dissolved 
solids  (TDS)  concentration  in  the  pr^uct  water  from  the 
600-gph  ROWPU  IS  presented  l^e  equation  requires 
the  raw  water  temperature  and  TDS  concentration  as  input 
data.  Both  of  these  variables  can  be  easily  measured 
tn  the  field.  The  equation  is  presently  limited  to  raw 
water  TDS  concentrations  in  the  range  of  800-900  mg/L 
As  data  become  available  for  a  greater  range  of  raw  water 
TDS  concentrations,  including  seawater,  the  equation  wrill 
be  modified  The  standard  error  of  the  estimate  is  3.4 
mg/L 
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TECHNIQUES  FOR  MEASURING  RESERVOIR 
BANK  EROSION. 

Gatlo.  LW.,  Feb.  1988,  27p.,  ADA-191  400,  Refs. 
p.23-27. 

42-3462 

BANKS  (WATERWAYS),  SHORE  EROSION, 
RESERVOIRS,  LAKES,  RIVERS,  SEDIMENTS. 
This  report  summarizes  the  processes  (hat  cause  and  conditions 
that  contribute  to  bank  erosion  along  reservoirs,  lakes,  rivers 
and  coasu.  It  suggests  measurements,  techniques  and  meas¬ 

urement  frequencies  for  four  different  levels  of  bank  erosion 
study  Details  on  specific  procedures  for  a  particular  tech- 
niejue  must  be  obtained  from  references  cited.  There  are 
neither  standard  measurements  to  make  nor  standard  methods 
to  use  during  erosion  studies,  but  (his  report  can  be  useful 
to  investigators  selecting  an  approach  for  future  work 
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PRELIMINARY  DEVELOPMENT  OF  A  TIBER 
OPTIC  SENSOR  FOR  TNT. 

Zhang,  Y.,  et  al.  Mar.  1988,  16p.,  ADA-191  865,  6 
ref$. 

Seitz,  W.R.,  Sundberg,  D.C.,  Grant,  CL. 

42-2809 

SOIL  POLLlTl  ION,  DETEITTION,  GROUND  WA¬ 
TER,  OPTICAL  PROPERTIES.  MILITARY  RE¬ 
SEARCH,  WATER  POLLUTION. 

Research  aimed  al  the  development  of  a  fiber-optic  based 
sensor  is  described  for  m-s/ru  detection  of  TNT  in  groundwater 
Three  approaches  were  evaluated  in  depth  All  three 
involved  use  of  a  matenal  to  concentrate  TNT  in  the  field 
of  view  of  an  optical  fiber.  The  materials  tested  were 
1)3  concentrated  dextran  solution  isolated  by  a  semi-permeable 
membrane.  2)  a  pre-swollen  cross-linked  polyvmyl  alcohol 
polymer;  and  3)  an  amtne-Ioaded  PVC  membrane.  Another 
approach  based  on  the  formation  of  a  colored  TNT  anion 
at  high  pH  was  also  considered  The  amine-loaded  PVC 
membrane  appears  to  have  the  most  promise  Gear  mem¬ 
branes  were  prepared  which  reacted  with  TNT  to  form 
a  colored  product.  Measuremen:  is  made  at  520  nm 
which  IS  very  convenient  for  fiber  opiic-based  sensing.  Vari¬ 
ous  primary  amines  were  assessed 
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DEVELOPMENT  OF  THE  UNSURFACED 
ROADS  RATING  METHODOLOGY. 

Eaton.  R.A.,  Apr.  1988,  13p..  ADA-195  837,  2  refs. 
43-430 

ROAD  MAINTENANCE.  SURFACE  PROPER¬ 
TIES.  SURFACE  DRAINAGE.  ENGINEERING. 

A  method  for  rating  the  surface  drainage  and  conditions 
of  unpaved  roads  has  been  developed,  and  a  field  manual 
has  been  prepared  to  assist  county,  municipal,  military  and 
township  highway  agencies  in  managing  (he  maintenance 
of  such  roads  The  types  of  distress  found  tn  unpaved 
roads  are  categorized  and  listed  in  the  manual  For  each 
type  of  distress  listed,  there  is  a  description  of  the  distress 
and  the  levels  of  seventy,  an  iliustraiion.  and  a  measurement 
method  TTie  manual  also  includes  instructions  on  how 
to  inspect  unsurfaced  road  conditions,  a  field  inspection 
Work  sheet.  an.l  a  family  of  deduct  value  curves  for  the 
distress  types  and  ass<Ktated  seventy  levels  The  curves 
weie  validated  using  <iaia  gathered  during  7  field  surveys 
throughout  the  Lniicd  .States  1*his  report  describes  the 
development  of  the  deduct  value  curves  for  the  ?  distresses 
identified  in  unsurfaced  road  maintenance  The  develop¬ 
ment  of  the  original  curvev  and  the  adjuvtmenta  after  each 
field  trip  arc  described  1lic  surface  end  drainage  rating 
method  and  maintenance  management  vtiategics  can  be  used 
alone,  or  they  can  he  adapted  for  use  wnh  any  existing 
computerized  pavement  management  syctem  iPMSi  The 
rating  .nethoil  and  suategtes  arc  «.<‘mpaublc  w.th  the  PAV  bR 
PMS  developed  by  the  I  S  Army  vorpv  of  l-nginccrs  and 
the  American  Publi-; 
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ICE  CONDITIONS  ALONG  THE  ALLEGHENY 
AND  MONONGAHELA  RIVERS  AS  OBSERVED 
ON  LANDSAT  IMAGES,  1972*1985. 

G«Uo, L.W., May  1988. 106p.  ADA*196432.  U  refs 
43*431 

RIVER  ICE,  ICE  CONDITIONS.  REMOTE  SENS* 
INC.  ICE  NAVIGATION.  LANDSAT.  SNOW 
COVER  EFFECT.  AERIAL  SURVEYS,  PHOTOG¬ 
RAPHY.  UNITED  STATES— ALLEGHENY  RIV¬ 
ER.  UNITED  STATES-MONONGAHELA  RIV* 
ER. 

Landsat  tmafcs  were  used  to  map  ice  distributions  along 
a  72'mile  section  of  the  Allegheny  River,  and  the  129- 
miIe*long  Monongahela  River.  River  reaches  with  gre) 
ice  and  white  ice  were  mapp^  based  on  image  tones  using 
conventional  photointerpretation  techniques  Portions  of 
a  river  that  appeared  black  were  mapped  as  ice  free,  although 
thin,  transparent  ice  could  also  appear  black  Grey  tones 
were  produced  by  ice  that  vaned  from  patches  of  solid 
or  fragmented  ice  with  large  open-water  areas,  to  floes, 
pans,  slush,  or  thin  ice  mixed  with  open  areas.  A  white 
cone  was  produced  by  thick  ice  or  snow-covered  ice  with 
very  small  or  no  open  areas  Ice  that  produced  grey 
tones  was  more  frequent  than  ice  that  produced  a  white 
tone  Ice  was  observed  on  the  Allegheny  River  during 
10  of  the  13  winters  from  1972  to  1985.  with  the  most 
severe  ice  conditions  in  1976-77  when  100%  of  the  river 
showed  evidence  of  some  ice  cover,  and  89%  of  the  nver 
was  covered  with  white  ice.  The  Monongahela  River 
had  ice  during  7  winters  Grey  ice  and  white  tee  were 
observed  covering  the  entire  Monongahela  River  during  the 
1983-84  winter.  During  1 976-77.  grey  and  white  ice  covered 
94% 
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INVENTORY  OF  ICE  PROBLEM  SITES  AND 
REMEDIAL  ICE  CONTROL  STRUCTURES. 
Perham,  R.E.,  July  1988.  9p..  ADA- 197  967,  12  refs. 
43*432 

RIVER  ICE,  ICE  CONTROL.  ICE  NAVIGATION. 
ICE  CONDITIONS,  STRUCTURES. 

As  part  of  the  River  Ice  Management  (RIM)  program,  several 
ice-affccted.  navigable  nvers  were  studied  to  find  locations 
where  ice  problems  occur  on  a  regular  basis  The  rivers 
studied  were  the  Illinois  River  and  the  Ohio  River  and 
its  tributaries,  especially  the  Allegheny  and  the  Monongahela 
Several  problem  areas  were  found  at  river  bends,  islands, 
and  locks  and  dams  and  were  generally  caused  by  having 
too  much  broken  ice  in  the  ship  track  One  site  had 
a  serous  frazil  ice  problem.  Ice  control  structures  such 
as  lee  booms  and  deflector  booms  were  investigated  for 
use  at  certain  locations  The  report  includes  a  list  of 
64  iec  problem  sites.  5  locks  and  dams  that  could  benefit 
from  ice  control  structures,  and  3  proven  structures  that 
are  technically  applicable. 
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EVALUATION  OF  SEVERAL  AUGER  BITS  IN 
FROZEN  FINE-GRAINED  SOILS.  ASPHALT, 

ANn  PniVCRSTT* 

Sellmann,  P.V.,  el  al  July  1988,  lOp.,  ADA-199  415. 
3  refs. 

Brocket!,  B.E. 

43-1024 

AUGERS.  FROZEN  GROUND  STRENGTH. 
DRILLING.  CONCRETE  STRENGTH.  BITU- 
MENS,  GRAIN  SIZE,  TESTS. 

Several  auger  bits  were  evaluated  for  drilling  in  froren  ground, 
asphalt,  and  concrete  to  determine  b*t  performance  in  a 
wide  range  of  materials.  Promising  bus  in  the  9-  to 
10-  in  (229*  to  2S4-mm)  diameter  range  were  uved  with 
varying  success  depending  on  bit  configuration  Hitv  includ¬ 
ed  finger  bits  and  a  two-wing  bit  with  conlinuouv  cutters 
It  was  possible  to  penetrate  all  (he  test  materials,  with 
performance  depending  on  bit  parameters  and  characteristics 
of  the  drill  ng  Drill  ng  specifications  arc  important 
because  of  the  high  torque  and  vertical  thrust  required  for 
drilling  in  these  hard  materials  The  finger  bits  hate 
an  advantage  over  bits  with  fixed  cutters  (soldered  to  the 
bit)  for  this  demanding  drilling,  since  damaged  and  dull 
cutters  can  be  rapidly  replaced  tn  the  field  without  special 
equipment.  Several  smailer-diametcr  bits  3  5m  (89  mm) 
to  6  5  in  (165  mm)  were  also  tested  m  froren  ground 
only. 

SR  88*09 

BEHAVIOR  OF  MATERIALS  AT  COLD  RE¬ 
GIONS  TEMPERATURES.  PART  1:  PROGRAM 
RATIONALE  AND  TEST  PLAN. 

Dulta.  P.K..  July  1988.  h8p.  ADA-190  566.  Refs 
p  26-29. 

43-1146 

MATERIALS.  MILITARY  RESEARCH.  LO\^ 
TEMPERATURE  TESTS.  FRACTLRING.  EX- 
PERIMENTATION.  .METAUS.  POI YMERS. 
STRESS  STRAIN  DIAGRAMS.  ANALYSIS 
(MATHEMATICS) 

Newer  malenaU  and  pro«lucts  are  being  constantly  added 
to  (he  Army  s  inventory  (  old  regions  clmiatit.  conditions 
should  not  impair  the  rclubitiiy  and  diirahtiitv  of  these  new 
systems  This  rcr<*ri  discussrs  the  rationale  of  the  test 
program  being  undertaken  at  <RRI.I  to  csaluate  material 
behavior  at  low  temreraturcs 
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WATER  QUALITY  CHANGES  CAUSED  BY  EX¬ 
TENSION  OF  THE  WINTER  NAVIGATION 
SEASON  ON  THE  DETROIT-ST.  CLAIR  RIVER 
SYSTEM. 

Sletten.  R.S..  July  1988.  56p..  ADA-200  535.  15  refs. 
43-1201 

WATER  POLLUTION.  ICE  NAVIGATION,  WIN¬ 
TER,  SEASONAL  VARIATIONS,  LAKE  WATER. 
GREAT  LAKES.  DETROIT  RIVER.  SAINT  CLAIR 
RIVER 

This  stud)  was  conducted  to  determine  ho<v  the  water  quality 
in  the  Detroit-Si  Clair  river  aystem  may  change  if  the 
navigation  season  is  extended  from  early  Jan.  to  the  end 
of  Jan  The  study  looked  at  background  water  quality, 
the  effects  of  ship  passage,  and  sedimentation  rates  Back¬ 
ground  water  quality  in  the  study  area  has  been  continually 
improving  since  1967.  In  (he  main  shipping  channel  where 
ship  passage  studies  were  conducted,  there  were  no  significant 
relationships  between  the  passage  of  a  ship  by  a  point  and 
water  quality  The  rate  of  natural  sediment  accumulation 
increased  dunng  the  winter. 
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PREDICTION  OF  OCTANOL*WATER  PARTI¬ 
TION  COEFFIOENTS  OF  ORGANOPHOS* 
PHONATES:  EVALUATION  OF  STRUCTURE- 
FUNCTION  RELATIONSHIPS. 

Britton.  K  B .  et  al.  Aug.  1988, 24p..  ADB-126  287, 44 
refs. 

Grant,  C.L. 

43-1338 

MILITARY  RESEARCH.  CHEMICAL  COMPOSI¬ 
TION,  MOLECULAR  STRUCTURE,  FROZEN 
GROUND.  SNOW  COMPOSITION.  ENVIRON¬ 
MENTAL  IMPACT.  ANALYSIS  (MATHEMAT¬ 
ICS).  THEORIES. 

Three  theoretical  approaches  were  evaluated  for  the  prediction 
of  octanol-waier  partition  coefficients  for  organophosphonates 
The  first  involved  the  development  of  a  senes  of  substituent 
constants  based  on  expenmentally  determined  partition  coeffi¬ 
cients  A  linear  relationship  was  found  between  the  log 
of  the  partition  coefTicicnt  flog  P)  and  substituent  constants, 
indicating  possible  utility  for  predicting  partitioning  behavior 
for  chemical  agents  This  approach  is  limit^  by  the 
available  data  for  some  important  substituents  The  second 
approach  investigated  involves  diseeting  molecules  into  a 
senes  of  structural  elements  called  fragments  Log  P  is 
calculated  by  summing  the  corresponding  fragment  values 
Octanol-water  partition  coefllcients  calculated  for  organophos* 
phorus  compounds  disagreed  significantly  with  expenmentally 
determined  values.  MoleeuUf  connectivity  was  the  third 
method  evaluated  Values  obtained  by  this  method  are 
not  derived  from  expenmental  data  but  are  solely  based 
on  molecular  structure.  Connectivity  indices  are  based 
on  the  number  and  types  of  atoms  and  bonds  with  the 
molecule  The  most  promising  results  were  obtsmed  using 
compounds  that  are  structurally  similar  to  chemical  agents 
containing  only  aliphatic  substituents  Agreement  between 
expenmental  and  predicted  values  was  highly  variable.  it 
appears  that  molecular  connectivuy  cannot  at  present  be 
used  to  accurately  predict  K(ow)  values  for  chemical  agents 
Overall,  the  use  of  structure-function  relationships  is  not 
recommended  for  the  accurate  prediction  of  chemical  agent 
partitioning  at  their  current  stage  of  development. 
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ICE  CONTROL  IN  RIVER  HARBORS  AND 
FLEETING  AREAS. 

Perham,  R  E..  Aug.  1988.  7p.  ADA.199  369.  9  refs 
43-1147 

ICE  CONTROL.  RIVER  ICE.  ICE  NAVIGATION. 
PORTS.  ICE  REMOVAL.  CHANNELS  (WATER¬ 
WAYS) 

Ice  control  m  river  harbors  and  fleeting  areas  in  the  northern 
tier  of  the  Lmied  States  cast  of  the  Mississippi  River  is 
handled  mainly  by  the  barge  and  towboat  companies  Reel¬ 
ing  area  porteciion  in  many  locations  is  provided  by  ice 
piers  and  mooring  cells  ^^hen  possible,  unused  barges 
arc  anchored  in  side  channels  and  belnw  islands  or  set 
along  one  side  of  (he  waterway  in  large  groups  for  icc 
protection  Icebreaking  is  done  by  towboats,  w  iihout  barges, 
and  a  wide  track  is  broken  out  Alternative  mcthotls 
of  ice  control  are  discussed 

SR  88-13 

hard-surface:  runways  in  Antarctica. 

.Mcllor.  .M..  Aug  1988.  87p,  ADA-200  444 
4.Mi48 

RUNWAYS.  AIRCRAFT  LANDING  AREAS.  ICE 
RUNWAYS.  SNOW  ROAD.S.  P.AVI-MENTS. 
TRAFFICABII.ITY.  AIRPLANES.  rRF.E/E 
THAU  CYCLES.  COST  ANALYSIS.  ANTARC¬ 
TICA  MCMI  RDO  STATION.  ANTARCTICA 
AMUNDSEN  SCOTT  .STATION 

fhe  feasibility  of  constructing  and  maintaining  hard  surface 
snow  runways  at  McMiifdo  Sounst  and  South  P»*le  was 
viiidied  l.xtsitng  technology  was  reviewed,  and  proposals 
for  novel  techniques  and  machines  were  put  forward  It 
was  concoidcd  lhai  ail  season  operation  of  heavy  wheeled 
aircraft  from  snow  runways  .s  not  a  practical  prop«<sition 
for  the  short  term  Other  pf*ssibiltttcs  for  all  seasttn  opera 
:ion  of  wheeled  aircraft  were  vonsulered  fhese  included 


(a)  a  conventional  runway  of  rock-flll  and  gravel,  (b)  rock- 
fill  and  gravel  over  permanent  icc.  (-)  a  runway  on  coastal 

S lacier  tee.  (d)  runways  on  bare  glacier  ice  at  inland  locations 
:ough  cost  estimates  were  made  for  each  of  the  runway 
types  that  were  considered  After  examining  (he  trends 
in  antarctic  aviation,  the  following  recommendations  were 
offered  (I)  develop  a  construction  plan  for  a  conventional 
runway  at  .Marble  Point.  (2)  proceed  with  site  selection, 
equipment  design,  and  development  of  ground  transport  for 
a  wheel  runway  on  the  Ross  Ice  bhetf,  (3)  search  for  natural 
"blue  tee"  airfields  at  inland  locations,  cspcciatty  locations 
that  are  not  too  far  from  the  .South  Pole  (Auth.) 
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ERUPTIONS  FROM  UNDER-ICE  EXPLO¬ 
SIONS. 

Mcllor.  M  .  Cl  al,  Sep.  1988.  26p..  ADA-207  497.  4 
refs. 

L'Hcurcux,  D. 

43-3617 

EXPLOSIVES.  VELOCITY  MEASUREMENT,  EX- 
PLOSION  EFFECTS.  UNDERWATER  ICE, 
PHOTOGRAPHIC  TECHNIQUES. 

Eruptions  from  under-icc  explosions  were  recorded  by  a 
standard  video  camera  and  an  ordinary  motor-dnven  35- 
mm  camera  The  records  give  the  dimensions  and  velocities 
of  the  eruptions  Velocity,  diameter,  and  height  are  related 
to  charge  depth  and  the  results  arc  compared  with  data 
for  ordinary  underwater  explosions  in  icc-frcc  water 

$R  88-15 

ANALYTICAL  METHOD  FOR  DETERMINING 
TETRAZENE  IN  SOIL. 

Walsh.  M.E.,ctal.  Sep  1988. 22p..  ADA-201  138,  14 
refs. 

Jenkins.  T.F. 

43-1397 

EXPLOSIVES,  DETECTION.  SOIL  POLLUTION. 
MILITARY  RESEARCH.  CHEMICAL  ANAL¬ 
YSIS,  WATER  POLLUTION,  EXPERIMENTA¬ 
TION.  ENVIRONMENTAL  IMPACT,  COMPUT¬ 
ER  APPLICATIONS.  STORAGE.  MANUFAC¬ 
TURING. 

An  lon-patnng  RP-MPLC  method  was  developed  to  determine 
tetrazene  in  soil  The  method  involves  extracting  a  2- 
g  sod  sample  with  50  mL  of  a  solvent  containing  55/45 
v<v  methanol-water  and  l-decanesulfonic  acid,  sodium  salt 
at  001  M  concentration  The  sod  and  extracting  solvent 
are  vortexed  for  15  v  and  shaken  on  a  platform  orbital 
shaker  for  a  period  up  to  5  hr  The  extract  ts  fdtered 
through  a  0  5-micron  Mdlex  SR  filter  and  analyzed  Deter¬ 
mination  was  achieved  using  an  LC-18  column,  a  mobde 
phase  of  2;3  v  v  methanol-water  containing  l-decanesuifonie 
acid,  sodium  salt  at  0  01  M  concentration,  and  a  L’V  detector 
set  at  280  nm  The  mobde  phase  pH  was  adjusted  to 
3  with  glacial  acetic  acid,  which  was  optimal  for  separation 
of  tetrazene  from  potential  interferences  by  other  explosives 
Retention  time  was  2  8  mtn  Kinetic  studies  show  maximum 
tetrazene  recoveries  are  achieved  from  undried  sod  within 
5  hr  of  shaking  at  room  temperature  Refrigeration  ts 
required  for  extracts  that  are  not  analyzed  immediately 

SR  88-16 

EFFECTS  OF  TEMPERATURE  AND  SPECIES 
ON  TNT  INJURY  TO  PLANTS. 

Palazzo,  A  J  ,  Cl  al,  Sep  1988,  7p..  ADA-200  323,  12 
refs. 

Bailey.  R.,  Graham.  J. 

43-1149 

PLANTS  (BOTANY).  SOIL  POLLUTION.  PLANT 
PHYSIOLOGY.  DAMAGE.  GRO\VTH.  TEMPER¬ 
ATURE  EFFECTS. 

The  vtudicv  texted  the  u*xic  cffcctx  of  trinitrotoluene  (TNT) 
to  plantx  grown  hydroponu.ali>  The  firxt  xtudy  tested 
the  effect  of  temperature  and  TNT  concentration  on  plant 
growth  and  the  second  texted  the  effect  of  TS'T  on  various 
iegumex  and  grass  fhe  xtudicx  showed  that  the  tidcrance 
to  TNT  IS  related  to  t-oih  the  genot.pic  ..haractcrtsiics  of 
ihc  plant  and  its  rale  of  growth  Pianlx  growing  m  more 
optimum  environments  and  having  a  greater  growth  rate 
were  more  tolerant  l«*  the  injurious  effcvts  of  TNT  TNT 
tolc'an  c  was  greater  m  grasses  than  in  legumes  The 
growing  p<unts  of  plants  originating  from  the  crown  were 
most  tolerant  to  fNT  injury 

SR  88*17 

EFFF.CTS  OF  ALL-TERRAIN  VEHICLE  TRAF¬ 
FIC  ON  TUNDRA  TERRAIN  NEAR  ANAK- 
TUVUK  PASS,  ALASKA. 

Racinc.  C.  cl  .il.  Sep  1988.  I2p.  ADA-199  969.  17 
fcfx 

Johnson.  I. .A 
4.1-1340 

TUNDRA.  All  IIRRAIN  M-MICIES.  ENVf. 
RONMLNTAI  IMPACT.  \  I  GIT  \  HON.  TOPO¬ 
GRAPHIC  FEAJIRLS.  DAMAGE.  FROZEN 
GROUND  STRENGni.  MCTIKNS.  GROUND 
THAWING.  TMERMOKAR.S'I  DEVELOPMENT 

.Stx  and  eighi  wpecl.  ughi  wf.ghi  au  iritam  .chivies  tATVs) 
imamiv  the  A»g'»  wuh  . prcssufc.  i**w  nhived  lircsi  arc 
i  lurrnitv  iiscil  in  ihc  vXnakoiv  ii.  Psss.  \i4vk  j.  a.ea  f«*r  summer 
subsisienvc  iravri  (f«'m  the  .m.Kr  m.o  vrvctai  ltii*oks  Range 
laiifvs  Ihc  eovi'«»n.!*en;a  rfTc«‘is  .'f  s.immcr  AfV  us< 
are  iindrrsi<HN{  During  .hr  sun-.rrers  «»f  lU'  and 
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1986.  terrain  disturbance  at  31  sites  representtni  trails  over 
dry.  mobt  and  wet  tundra  was  evaluated  by  raiini  the 
levels  of  soil  exposure,  vefctation  destruction  and  microtopo* 
Srafdric  depression  (ruts).  Surface  and  frozen  layer  profiles 
across  selected  trail  sites  were  also  obtained,  and  trail  visibility 
from  the  air  and  ground  uas  rated.  The  levels  of  trail 
disturbance  vary  between  valleys  and  generally  decrease  with 
distance  from  the  village  of  Anaktuvuk  Pass  Trails  over 
dry  tundra  showed  low  to  moderate  terrain  disturbance, 
the  hard  substrate  and  shallow  organic  cover  resulted  in 
low  surface  depression  and  low  exposure  of  mineral  soil 
However,  vegetation  disturbance  was  often  high,  particularly 
to  lichens  and  taller  shrubs  These  traib  were  generally 
of  low  visibility  except  where  light-colored  lichens  were 
removed  Terrain  disturbance  on  trails  over  moist  tundra 
varied  from  low  to  high.  As  long  as  cottongrass  tussocks 
remained  intact,  and  supported  vehicle  weight,  terrain  disturb 
ance  was  low.  once  tussocks  were  destroy^,  deep  ruts  devel¬ 
oped  quickly,  followed  by  trail  abandonment  and  formation 
of  a  new  ptnllcl  track  Thawing  increased  under  the 
highly  disturbed  trails,  but  thermokarst  formation  was  infre¬ 
quent  because  the  ice  content  of  the  soils  in  the  Anaktuvuk 
Pass  area  is  generally  tow  Wet  tundra  trail  sites  showed 
moderate  to  high  terrain  disturbance  with  low  vegetation 
disturbance  but  high  microtopographic  changes.  On  wet 
tundra,  drivers  often  move  to  an  adjacent  new  trail  following 
only  a  few  passes,  reducing  the  disturbance  in  one  track. 
Vbibility  was  generally  high  because  of  standing  water  in 
the  tracks  and  the  presence  of  several  parallel  tracks 

SR  88-18 

IMPROVED  TECHNIQUES  FOR  CONSTRUC¬ 
TION  OF  SNOW  ROADS  AND  AIRSTRIPS. 

Lee.  S.M..  et  al.  Sep.  1988.  99p.  ADA-100  113.  41 
refs. 

Haas,  W.M..  Wuori,  A.F. 

43-1150 

AIRCRAFT  LANDING  AREAS.  ICE  RUNWAYS, 
SNOW  ROADS,  SNOW  COMPACTION,  SNOW 
HARDNESS.  SNOW  TEMPERATURE,  SNOW 
DENSITY,  SNOW  STRATIGRAPHY.  GRAIN 
SIZE.  METAMORPHISM  (SNOW).  ANTAKC- 
TICA-MCMURDO  STATION,  ANTARCTICA- 
AMUNDSEN-SCOTT  STATION. 

Rammsonde  profile  measurements  and  surface  strength  (Clegg 
impact)  tests  were  conducted  at  selected  sites  in  Antarctica 
on  the  snow  roadways  between  McMurdo  Station  and  Wilhams 
Held  as  well  as  on  the  aircraft  skiway  Rammsonde  measure- 
menu  were  also  made  at  several  potnu  on  the  South  Pole 
Sution  skiway,  taxiway  and  construction  sites  Snow  pit 
data  were  collected  at  various  locations  at  McMurdo  and 
South  Pole  stations  The  purpose  of  the  snow  pit  work 
was  to  investigate  possible  correlation  between  rammsonde 
hardness  data  of  the  snowpack  and  the  snow  characterization 
data  consbting  of  profiles  of  temperature,  density,  stratification, 
gram  size,  and  meumorphic  sute.  California  Bearing  Ratio 
(CBR)  testing,  to  supplement  previous  work,  was  done  in 
a  laboratory  coldroom  at  Michigan  Technological  Uni^crsit) 
using  snow  that  had  been  harvested  near  Houghton,  Michigan, 
during  the  winter  of  1985-86  A  report  on  this  will  be 
published  separately  The  samples  were  prepared  m  a 
compaction  machine  and  tested  after  sintering  times  of  7 
14  and  21  days  al  -10  C  A  field  test  was  conducted 
m  Houghton  with  bmder/additivc-snow  mixes  m  situ  The 
results  of  this  field  test  are  also  included  m  this  report 
(Auth ) 
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ANTITANK  OBSTACLES  FOR  WINTER  USE. 
Richmond.  P.W.,  Oct.  1988.  Up.  ADB-128  768.  18 
refs 

43-1997 

MILITARY  OPERATION,  SLOPES.  ICE  COVER 
EFFECT.  SNOW  COVER  EFFECT.  TANKS 
(COMBAT  VEHICLES),  WINTER. 

Barrier  systems  and  obstacles  have  an  important  role  m 
defense  plans  and  in  the  conduct  of  a  battle  A  complete 
understanding  of  antitank  obstacles  is  thus  required  under 
all  environmental  conditions  This  report  examines  the 
construct'on  and  effectiveness  of  antitank  obstacles  under 
winter  conditions  Expedient  and  constructed  obstacles, 
in  particular  tcc  slopes,  natural  snow-covered  slopes,  snow 
berms  and  snow-covered  step  obstacles,  arc  discussed 

SR  88-20 

DEPLOYMENT  OF  FLOATING  BRIDGES  IN 
ICE-COVERED  RIVERS. 

Mcllor.  M  .  ct  al.  Oct  1988.  38p.  ADB-I29  184.  8 
refs. 

Calkins.  D.J. 

43-1839 

RIVER  ICE.  ICE  REMOVAI .  RIVER  CROSSINGS. 
ICE  NAVIGATION.  MILITARY  OPERATION 
BRIDGES.  KORF.A 

The  LS  Arm>  Ribbon  Hndgi  was  Jcp‘<i)c<i  m  an  ivc- 
covered  river  m  K  rca.  using  (wi>  different  mcthiKlv  to  remove 
ice  from  the  river  In  one  method,  the  i«.c  was  vut 
by  chain  saws,  floating  ivC  slabs  were  t.onve>cd  l<t  the  r.vcr 
oank.  where  »he>  were  pushed  -r.io  a  disposal  pile  b>  a 
butidnrer.  In  ihc  other  cncthorl.  the  uc  was  hroxen  hv 
a  row  of  ■to.ib  tlS-kgj  cxpiosisc  charges  Kt  beneath  she 
ice  cover  The  largest  kc  stabs  were  ^.op.vcvc.l  lo  she 
nver  bank  and  were  again  p.ishcd  .nio  a  disposal  p.tr  bv 
a  bulldorer  After  initial  clearance  of  the  launching  area. 


Bridge  Erection  Boats  were  used  to  push  ice  slabs  to  the 
nver  bank  The  report  gives  full  deuils  of  the  exercise 
and  illustrates  the  methods  with  numerous  photographs 
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DYNAMIC  AEROSOL  FLOW  CHAMBER. 
Hewitt,  A.D.,  Oct.  1988,  13p..  ADA-202  305,  7  refs. 
43-1840 

AEROSOLS.  SNOWFALL,  CLOUD  CHAMBERS. 
DYNAMIC  PROPERTIES.  OPTICAL  PROPER¬ 
TIES.  AIR  FLOW.  TESTS. 

A  flow  chamber  has  been  developed  for  optically  measunng 
the  inleraelion  between  an  aerosol  cloud  and  falling  snow 
Analysis  of  aerosol  clouds  passing  through  the  optical  region 
of  the  chamber  in  the  ab^nce  of  precipitation  resulted  in 
an  average  ratio  of  1.09  for  transmission  readings  taken 
from  two  lines  of  sight  t  5  m  apart  The  ability  to  pass 
dynamic  aerosol  clouds  of  constant  opacity  through  a  chamber 
where  they  can  be  exposed  to  natural  meteorotogical  phenome¬ 
na  allows  for  the  analysis  of  precipitation  scavenging 


SR  88-22 

IMJXN  RIVER  ICE  BOOM. 

Perham,  R.E.,  Oct.  1988,  lOp.,  ADB-127  580,  8  refs. 
43-1398 

ICE  BOOMS.  FLOATING  ICE.  ICE  STRENGTH, 
ICE  COVER  THICKNESS,  MILITARY  ENGI- 
NEERING.  BRIDGES,  ANCHORS,  RIVER  ICE, 
ICE  CONTROL.  ICE  (CONSTRUCTION 
MATERIAL),  KOREA— IMJIN  RIVER. 

An  ICC  boom  to  support  mihtary  bridging  exercises  in  the 
winter  of  1982-83  was  designed  well  in  advance  of  selecting 
the  materials  from  stores  in  the  field  The  design  was 
based  upon  a  sparse  amount  of  information,  yet  by  on¬ 
site  work  and  communication  with  the  appropnz*e  military 
persons  the  project  came  to  fruition,  and  the  ice  boom 
was  built  and  deplo)ed  This  report  provides  data  for 
reusing  the  boom  as  well  as  design  data  and  background 
information 


SR  88-23 

IMPROVED  RP-HPLC  METHOD  FOR  DETER¬ 
MINING  NITROAROMATICS  AND  NXTRA- 
MINES  IN  WATER. 

Jenkins,  T.F..  cl  al.  Nov.  1988. 36p ,  ADA-203  306. 1 3 
refs. 

Miyarcs,  P.H.,  Walsh.  .M.E. 

43-1841 

SOIL  POLLLTION,  SOIL  WATER.  EXPLOSIVES. 
SOIL  COMPOSITION.  CHEMICAL  ANALYSIS. 
WATER  CHEMISTRY. 

A  protocol  was  developed  for  determining  niiroaromaiic  and 
nitramine  explosives  by  reversed-phase  high-performance  liq¬ 
uid  chromatography  on  an  LC-18  column  The  method 
employs  dilution  of  an  aqueous  sample  I  I  with  methanol, 
nitration  through  a  05  micron  Millex-SR  filter,  separation 
on  the  LC'iS  column  using  a  1*1  water-methanol  eluent, 
and  determination  by  UV.254  nm.  A  careful  comparison 
was  made  with  an  earlier  standard  protocol,  which  used 
separation  on  an  LC-8  column  with  a  50  38  1 2  water-melhanol- 
acetonitrile  eluent  Overall,  the  new  procedure  provides 
better  separation  for  a  wider  range  of  analytes  and  equivalent 
rcvovcry  for  all  anal>tes  tested.  The  new  procedure  is 
particular!)  effective  at  separating  TNT  from  letryl.  and 
it  allows  3nat)sis  of  water  and  soil  extracts  using  a  single 
column  and  eluent  combination 


SR  88-24 

DEVELOPMENT  OF  A  MEMBRANE  FOR  LV 
SITU  OPTICAL  DETECTION  OF  TNT. 

Zhang.  Y,.  cl  al.  Nov.  1988. 6p..  ADA-202  306. 6  refs 

Scilz,  W  R  ,  Sundberg,  D  D 

43-1842 

WATER  POLLUTION.  GROUND  WATER,  EX- 
PLOSIVES,  MILITARY  FACILITIES.  OPTICA!. 
FTI.TERS.  PHOTO.METRV.  DETECTION.  MEA- 
SURING  INSTRUMENTS. 

A  membrane  has  been  developed  for  iP’Mtu  determination 
of  poI)ni(roaromatfC  h)dr<KarlK»ns  in  groundwater  at  levels 
as  low  av  |0  ng<ml  A  t>ptcal  membrane  is  prejiared 
bv  dtvvtiving  the  following  m  letrahydrofuran  0  S  g  poI)(v;n)| 
fchinndej  rP%Q,  0  2  ml  dto(.t>l  phthaUte  to  serve  as  a 
plavtKircr  and  0  12  ml  ieffamine  Ti03.  a  po))nxvethvienca 
mi-iC  that  xiv*  acts  as  a  plasticizer,  as  well  as  reacting 
with  pnlvmiroarnmatik  hydrocarbons  to  prtvducc  a  colored 
pro-Juct  The  membrane  is  formed  by  casting  the  loiution 
•nlo  s  glass  Peir:  dish  with  a  diameter  of  8  vm  and  allowing 
:he  volvcni  to  sUiwh  evaporate  Triic  amountv  of  2.4,6- 
ifinitrotoiuenctT.NTj,  1.3.5'tnni:ri>bcti/cnetTNH).  2.a.5-trin»- 
irotoiuenc  t2.4.5-T.NT>,  and  methyl  2.4  6  iriniiropher.yi  nitra 
.mmc  ttctryij  react  wuh  ihe  membrane  proilucc  a  visually 
observable  reddish  brown  cedor  N«  prcireatmcni  of  water 
sar.-.pics  req-ued  Bccioenes  «f  O  1  to  4  0  pp.-n  TNT 
fmm  spiXed  groiindwater  ranged  fr^wn  *>5  -  to  *ii5  .  Dircvt 
analysts  of  water  samjdcs  agreed  with  HPI  <*  results 
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ICE  OBSERVATIONS  ON  THE  ALLEGHENY 
AND  MONONGAHELA  RIVERS. 
BilclIo.M.A..ciil,  Nov.  1988, 43p.,  ADA-213028, 10 
refs. 

Gatio,  L.W.,  Daly.  S  F..  Gagnon.  J.J. 

44-800 

RIVER  ICE,  ICE  NAVIGATION.  ICE  CONDI¬ 
TIONS,  ICE  REPORTING,  UNITED  STATES— 
ALLEGHENY  RIVER,  UNITED  STATES— 
MONONGAHELA  RIVER. 

Corps  of  En^neers  and  National  Weather  Service  records 
of  ice  conditions  on  the  Allegheny  and  Monongahela  rivers 
in  PA  and  WVA  were  analyzed  for  seven  recent  winters. 
The  on-ground  observations  recorded  daily  at  a  number  of 
lock  and  dam  locations  were  issued  in  the  form  of  alphanumeric 
ice  codes  that  included  the  coverage,  type,  thickness,  structure 
and  extent  of  river  ice.  These  codes  were  used  to  graph 
ICC  conditions  throughout  the  rivers  to  allow  easier  anal)^ 
of  histoncal  ice  conditions  In  addition,  comparisons  were 
made  between  these  observations  and  aerial  videotapes  and 
satellite  images  of  the  ice.  Results  of  these  comparisons 
illustrate  that  ice  data  from  these  three  sources  are  complemen¬ 
tary  and  should  be  used  together  whenever  possible 

SR  88-26 

SNOWMELT  INCREASE  THROUGH  ALBEDO 
REDUCTION. 

C:oIbeck,S.C..  Dec.  1988.  Up..  ADA-204  523.45  refs. 
43-1927 

SNOWMELT,  ALBEDO,  DUSTING,  FREEZE 
THAW  CYCLES.  CLIMATIC  FACTORS,  SUR¬ 
FACE  PROPERTIES.  SNOW  SURFACE.  ICE 
MELTING.  ABLATION. 

Due  to  changing  surface  conditions,  the  albedo  decreases 
naturally  u  snow  ages  The  deuils  of  the  melting  processes 
have  b^n  investigated  for  some  years  and  much  is  known 
about  the  effect  of  each  proceu  and  the  interactions  among 
them  Albedo  has  attracted  a  lot  of  attention  because 
of  recent  interest  m  snow-climate  feedback,  and  the  reduction 
in  albedo  by  darkening  agents  has  been  studied  and  practiced 
extensively.  Although  much  ix  known  about  albedo  reduc¬ 
tion.  the  optimum  design  of  a  Held  pro^am  to  enlunee 
snow  melting  requires  loo  much  information  to  be  easily 
achievable  The  relevant  snow  properties  and  processes 
are  described  here  along  with  some  field  observations.  Much 
resesrch  must  still  be  done  to  provide  guidelines  for  the 
use  of  snow  darkening  agents  in  any  particular  environment 

SR  88-27 

CONSIDERATIONS  FOR  WINTER  USE  OF 
THE  GROUND  EMPLACED  MINE  SCATTER¬ 
ING  SYSTEM. 

Richmond,  P.W.,  ct  al,  Nov.  1988.  13p..  ADB-I29 
428,  13  refs. 

Blaisdell.  C.L. 

43-2120 

MILITARY  OPERATION.  SNOW  COVER  EF¬ 
FECT.  ICE  COVER  EFFECT.  ICE  COVER  THICK¬ 
NESS.  EQUIPMENT.  COLD  WEATHER  OPERA¬ 
TION,  TRAFFICABILITY. 

This  report  presents  information  related  to  the  use  of  the 
Ground  Emplaced  Mine  Scaitenng  System  in  winter 
Speciflcally.  the  following  areas  are  examined  mobility  in 
snow-covered  areas,  ice  thickness  requirements  for  operations 
on  freshwater  ice.  and  mine  performance  considerations  in 
winter.  Results  of  a  limited  number  of  drawbar-pull  tests 
in  snow  are  discussed,  as  are  the  results  of  a  scries  of 
mine  onentaiion  tests  in  vinous  snow  conditions  Recom¬ 
mendations  are  made  for  the  inclusion  of  this  information 
m  appropriate  Army  manuals 

SR  88-28 

SNOW  HI  WESl'  FIELD  EXPERIMENT  RE¬ 
PORT.  VOLUME  I. 

Lacombc.J..clal.  Dec.  1988. 170p .  ADB-I29  329,  17 
refs. 

Malisc.  B.K..  Pcizko.  D  R..  Pciraska,  J  W  ,  Rice,  J.E , 
Buflbaw,  E  J..  Chenault.  T .  Slallings.  E.S.,  Farmer, 
W.M 
43-2121 

MILITARY  OPERATION.  COLD  WEATHER  OP¬ 
ERATION.  SNOW  COVER  EFFECT.  TRANS.MIS- 
SIVITY.  METEOROLOGICAL  FACTORS.  EX- 
PERIMENTATION.  STATISTICAL  ANALYSIS. 

The  SSOV^-III  UT.,ST  field  experiment  was  conducted  by 
the  L  S  Army  Cold  Regions  Research  and  Fngsncc-ir.g  I.abora- 
tory  during  the  winter  of  at  Camp  (irayhng.  Michigan 

The  principal  purpose  of  this  test  was  to  compare  military 
target  acquisition  sensors  under  obscuring  winter  conditions 
Dcicciion  ranges  for  ground  combat  vehicular  targets  were 
measured  for  selected  L  .S  and  foreign  acquisition  sensors 
while  vehicle  and  backgiound  signatures,  atmospheric  transmit¬ 
tance.  snow  ^haracteriration.  anJ  metcnroIngKal  measure¬ 
ments  were  made  This  report  describes  the  msirumeniatton 
r  id  test  procedures  that  were  used  and  the  manner  m  which 
the  collected  data  were  reduced  Results  arc  presented 
in  a  forma*  that  allows  for  convenient  extradton  of  information 
needed  'jy  the  n.ndehng.  meavmement  and  systems  analysis 
communities 
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STATISTICAL  ANALYSIS  OF  BUILDING  WALL 
MATERIALS  DISTRIBUTION  IN  FOUR 
NORTHEASTERN  CITIES. 

Merry,  CJ..  et  »l.  J»n.  1989,  156p..  ADA-205  754, 19 
refs. 

LaPoUn,  PJ. 

44-3015 

CONSTRUCTION  MATERIALS.  BUILDINGS. 
POLLUTION.  RAIN,  PRECIPITATION 
(METEOROLOGY),  CHEMICAL  PROPERTIES, 
STATISTICAL  ANALYSIS.  URBAN  PLANNING. 
The  overall  purpose  of  this  research  was  to  develop  a  data 
base  of  building  material  types  sensitive  to  acid  deposition 
The  objective  of  this  study  was  to  address  several  statutical 
questions  about  the  data  base  of  sampled  building  matenals 
for  four  cities,  which  included  New  Haven.  Connecticut. 
Portland.  Maine;  Pittsburgh.  Pennsylvania,  and  Cincinnati, 
Ohio.  The  four  cities  were  mapp^  into  sampling  frames, 
which  divided  the  city  into  simitar  areas.  Use  of  the 
samplin|  frames  assum^  that  the  location,  form  and  function 
of  buildings,  and  the  amount  and  kind  of  building  matenals. 
are  related  to  the  land  use  Information  on  building  matenals 
for  about  70  buildings  per  sampling  frame  were  inventoncd 
for  each  city.  The  statistical  analyses  of  the  data  base 
for  each  city  included  comparing  building  sizes  with  the 
size  of  the  samphng  footpnnt,  determining  the  distribution 
of  buildings  per  footprint  for  each  sampling  frame,  and  examin* 
ing  the  distnbution  of  material  types  as  a  function  of  building 
size  and  building  type  for  each  sampling  frame 

SR  89-02 

RESPONSE  OF  PAVEMENT  TO  FREEZE- 
THAW  CYCLES:  LEBANON,  NEW  HAMP¬ 
SHIRE,  REGIONAL  AIRPORT. 

Allen,  W.L.,  et  a!,  Jan.  1989,  31p..  ADA-205  559,  6 
refs. 

Quinn,  W.F..  Keller,  D.,  Eaton,  R.A. 

43-2809 

PAVEMENTS,  RUNWAYS.  FREEZE  THAW  CY¬ 
CLES.  FROST  HEAVE.  FROST  PROTECTION, 
UNITED  STATES-NEW  HAMPSHIRE— LEBA¬ 
NON. 

In  1978  reconstruction  was  begun  on  the  runway  of  the 
Lebanon  Regional  Airport.  Lebanon.  New  Hampshire  The 
runway  had  ezpenenced  severe  differential  frost  heaving  and 
cracking  during  the  previous  three  «nnters.  which  had  resulted 
tn  closure  of  the  facility  dunng  periods  of  eztreme  roughness 
At  the  request  of  the  Federal  Aviation  Administration  and 
in  conjunction  with  the  reconstruction.  CRREL  undenook 
to  study  the  newly  constructed  pavements  to  investigate 
the  relationships  between  weakening  of  the  pavements,  frost 
heave  of  the  pavement  surfaces  and  the  position  of  the 
freezing  front.  Temperature  sensors  were  placed  within 
the  newly  constructed  pavement  sections,  and  dunng  the 
winters  of  1979,  1980  and  1982  temperature  data  were 
record^,  and  level  surveys  and  repeated  plate  beanng  tests 
were  performed  m  order  to  provide  data  for  the  investigation. 
The  three  pavement  sections  were  constructed  to  investigate 
the  effect  of  Kction  thickness  on  the  level  of  frost  protection 
provided  The  sections  consisted  of  4  in  of  asphalt  concrete. 
6  in.  of  crushed  gravel  and  22.  30  and  38  m  of  well* 
graded  sand  subbase  material.  The  48  in  section  provided 
the  highest  level  of  frost  protection  to  the  subgradc  Hoa  ev  • 
er.  all  three  pavement  sections  maintained  resilient  stiffness 
values  during  the  spnng  thaw  period  on  the  order  of  two 
to  three  times  that  of  the  pavement  before  reconstruction 
Also,  frost  heave  in  all  sections  was  reduced  to  levels  that 
would  not  cause  difficulty  for  aircraft  using  the  facility 

SR  89-04 

RADAR  PROnLING  OF  NEWTON  AIRHELD 
IN  JACKMAN,  MAINE. 

Martinson.  CR..  Feb.  1989. 9p .  ADA.207  303. 2  refs. 
43-3618 

FROST  HEAVE.  INSULATION,  PAVEMENTS. 
RADAR. 

Dunng  Apr  1987  ground*penctrattng  radar  was  used  to 
ob^rve  subsurface  conditions  of  Newton  Field,  an  airfield 
in  Jackman.  ME.  It  was  constructed  in  1986.  with  insulation 
used  as  part  of  its  subgrade  A  road  near  the  airfield 
that  was  constructed  in  the  same  fashion,  except  without 
the  insulation,  was  also  profiled  for  comparison.  The  survey 
was  to  document  conditions  of  nonuniform  frost  heaving 
and.  if  possible,  frost  depth  Radar  data,  collected  with 
a  900*MHz  antenna,  showed  that  the  insulation  beneath 
the  runway  apparently  varied  tn  depth  from  approximately 
5  to  24  in  Frost  depth,  however,  could  not  be  determined 
with  the  900«MHz  antenna, 

SR  89-05 

WORKING  GROUP  ON  ICE  FORCES.  4TIf 
ST.ATE-OF-THFMRT  REPORT. 

Timeo.  G.W,  cd.  Feb.  1989.  385o.  ADA.207  546. 
Refs,  passim.  For  individual  articles  sec  43*28!3 
through  43*2825. 

43-2812 

ICE  LOADS.  ICE  MECHANICS,  ICE  PRF.SSUKE. 
ICE  SOLID  INTERFACE.  ICE  STRENGTH. 
STRUCTURES. 

This  working  group  report  on  ice  forces  on  structures  includes 
13  papers  cohering  topics  of  local  ice  pressures.  largC'Xaie 
ice  pressures.  targe-Kale  ice  trvads  and  failure  modes,  damage 
models  for  tee.  ice  forces  on  compliant  structures  and  contcal- 


shaped  structures,  ice  rubble,  spray  ice  and  ice  loads  on 
icebreaking  vessels.  The  papers  were  written  with  senior 
undergraduate  and  graduate  students  in  mind  so  it  should 
provide  an  excellent  textbook  for  those  students  interested 
in  ice  mechanics. 

SR  89-06 

nRST  INTERNATIONAL  CONFERENCE  ON 
SNOW  ENGINEERING,  SANTA  BARBARA, 
CALIFORNIA,  JULY  1988;  PROCEEDINGS. 
International  Conference  on  Snow  Engineering,  1st. 
Sanu  Barbara.  CA,  July  10-15, 1988,  Feb.  1989. 573p., 
ADA-207  260,  Refs,  passim.  For  individual  papers 
see  43-3545  through  43-3599. 

43-3544 

SNOW  LOADS,  ENGINEERING,  ROOFS.  SNOW 
MECHANICS,  SNOW  DENSITY,  BUILDINGS, 
STRUCTURES.  MEETINGS.  SNOWDRIFTS. 
SNOW  ACCUMULATION.  MODELS.  DESIGN. 
SR  89-07 
PROCEEDINGS. 

Snow  Symposium,  7th,  Hanover,  NH,  Aug.  11-12, 
1987,  Mar.  1989.  I36p.,  ADB-133  455,  Refs,  passim. 
For  individual  papers  see  43-3872  through  43-3883. 
Bates,  R.E..  ed,  Hogan,  A.W.,  ed,  Wright.  E.A..  ed. 
43-3871 

SNOW  THERMAL  PROPERTIES.  SNOW  OP¬ 
TICS,  SNOW  ACOUSTICS,  SNOWFALL,  SNOW 
COVER  EFFECT.  SNOW  DEPTH.  SNOW  AIR  IN¬ 
TERFACE,  RADIO  ECHO  SOUNDINGS. 

SR  89-08 

QUICKDRAW  DATA  STRUCTURES  FOR 
IMAGE  PROCESSING. 

LaPotin.  P.J ,  et  al,  Apr.  1989. 17p ,  ADA-208  945, 1 1 
refs 

McKim,  H.L. 

43-3676 

DATA  PROCESSING,  COMPUTER  PROGRAMS. 
SPACEBORNE  PHOTOGRAPHY.  PHOTOIN- 
TERPRETATION,  AERIAL  SURVEYS. 

QuickDraw  is  the  graphical  operating  language  for  the  Apple 
Macintosh.  Standard  binary  data  formats  ate  currently 
used  to  import  and  export  satellite  images  to  geographic 
information*  and  image-processing  s)stems  ThcK  data 
structures  provide  a  standard  sequential  method  to  read 
and  write  targe  volumes  of  information  m  a  semicompressed 
format.  While  the  binary  structure  is  adequate  for  stnet 
import  and  export  of  image  data,  it  is  poorly  adapted  to 
fast  image-processing  at  the  mKrocomputer  level  In  this 
study,  new  data  structures  arc  investigated  that  use  operating 
codes  to  quickly  convert  raster  binary  image  data  and  vector 
overlay  files  into  a  high-speed  graphical  language  for  efficient 
display  and  processing  Binary  data  is  converted  into 
"picture  handles"  of  variable  size  and  resolution  using  2- 
byte  operating  codes  to  symbolize  the  graphical  process 
As  a  result,  images  are  drawn  as  objects  that  ma>  be  coupled 
as  independent  vector  components  in  multiple  bit  planes 
The  bit  planes  may  be  specified  for  each  pixel  to  support 
24-  and  32-bti  color  of  both  raster  and  vector  data  The 
efficiency  of  these  structures  allows  the  user  to  display  1024 
X  1024  scenes  in  multiple  overlapping  windows  using  simple 
Cut/Copy/Paste  commands  In  addilicn.  the  use  of  operat¬ 
ing  codes  allows  an  analyst  to  quickly  store  and  retrieve 
archived  images  m  their  compressed  form  using  simple  "scrap 
manager"  techniques  Early  results  for  this  technique  indi¬ 
cate  that  converted  vector  overlays  may  be  compressed  by 
a  factor  of  8  and  SPOT  images  (depending  on  scene  diversity) 
by  a  factor  of  2  More  significantly,  images  that  typically 
require  4  min  to  load  from  binary  may  be  displayed  in 
fractions  of  a  second  uring  the  new  display  method  and 
resultant  operating  codes  In  its  present  form,  the  software 
provides  a  gateway  for  users  of  image  data  to  display  multiple 
bands  of  information  quickly,  and  to  vary  hue.  valuration. 
brightness,  and  resolution  levels  on  the  microcomputer 
New  utilities  will  include  image  export  into  the  PNTG. 
PHCA.  EPS.  and  TIFF  formats  for  export  compatibilil) 
with  Postscript  page-layout  software  and  video  image-process¬ 
ing  sj-stems 

SR  89*09 

INFLUENCE  OF  WELL  CASING  COMPOSI¬ 
TION  ON  TRACE  METALS  IN  GROUND  WA¬ 
TER. 

Hewm.  A.D..  Apr.  1989.  18p .  ADA-208  109.  12  refs. 
43-3619 

GROUND  WATER.  WELL  CASINGS.  WATER 
POLLUTION.  ENVIRONMENTAL  IMPACT. 

Experiments  were  conducted  to  determine  the  concentration 
dependence  of  trace  inorganic  priority  pollutants  (Av.  Cd. 
Cr  and  Pb)  in  ground  water  solutions  exposed  to  poljvmjkhto 
ride  (PV'C),  polyictrafluoroelhjiene  (PTri;)  and  two  types 
of  stainless  steel  (S.SJOS  and  SS316)  The  test  design 
used  a  factorial  screening  mains  with  two  concentrations 
of  metals  (As-Cr-Pb.  50  and  10  mierogram'I.  Cd.  10  and 
2  microgram*  L>.  pH  (5  8  and  7  7).  and  total  organic  carbon 
(natural  and  natural  plus  5  mg'l.  humic  acid)  as  \anahtes 
.Samples  containing  well  casings  and  controls  without  pipe 
secisnns  were  run  as  duplicates  Aliquots  were  removed 
from  all  of  the  solutions  after  0  5.  4.  8  24  and  72  hours 
Aqueous  metal  concentrations  were  determined  bv  graphite 
furnace  atomic  absorption  spectroscopy  The  rrsulis  showed 
PTFL  lo  base  r.o  significant  influence  on  the  metals  moninued 
under  anj  of  the  groundwater  conditions  Metal  contcnira- 


tions  in  ground  water  exposed  to  SS316  and  S$304  had 
large  random  variances  believed  to  be  caused  by  surface 
oxidation  of  thestainless  steel.  PVC  had  a  more  active 
surface  than  PTFE  in  terms  of  both  sorption  of  Pb  and 
release  of  Cd. 

SR  89-10 

COMPACTED-SNOW  RUNWAYS:  GUIDE¬ 
LINES  FOR  THEIR  DESIGN  AND  CONSTRUC¬ 
TION  IN  ANTARCTICA. 

Russell-Head.  D.S..  et  al.  Apr.  1989.  68p..  ADA-208 
910.  Refs,  passim. 

Budd,  W.F. 

43-3474 

SNOW  PHYSICS,  SNOW  COMPACTION,  SNOW 
(CONSTRUCTION  MATERIAL).  RUNWAYS. 
DESIGN,  PENETROMETERS,  ANTARCTICA. 

Only  small  areas  near  the  margins  of  the  ice  cap  in  Antarctica 
are  ice-free,  and  onl>  a  few  of  these  exposed  sites  are 
suitable  for  the  construction  of  conventional  runways. 
Wheeled  aircraft  have  operated  successfully  on  hard  sea 
ice  and  exposed  glacial  ice,  and  skis  have  been  fitted  to 
a  wide  range  of  aircraft  for  use  on  snow  There  has 
been  a  resurgence  of  interest  tn  making  snow  runways  suitable 
for  use  by  conventional  wheeled  aircraft.  Laboratory  and 
field  work  has  confirmed  that  low -density  surface  snow  can 
be  compacted  in  several  ways  to  yield  a  strong,  uniform, 
load-bearing  pavement  that  can  support  heavy  wheeled  aircraft 
The  Soviets  have  constructed  several  full-scale  runways  m 
Antarctica  This  report  provides  some  of  the  technical 
background  for  the  design  and  construction  of  compacted- 
snow  runways  tn  Antarctica.  The  technology  is  not  particu¬ 
larly  difficult,  and  it  is  likely  that  the  next  few  decades 
will  see  substantial  changes  to  antarctic  air  transportation 
as  more  snow  runways  are  constructed  throughout  the  conti¬ 
nent.  (Auth ) 

SR  89-11 

LAND  MINES  IN  WINTER. 

Richmond.  P.W.,  May  1989,  lOp.,  ADB-I34  433,  26 
refs. 

43-4041 

MINES  (ORDNANCE).  MILITARY  OPERA¬ 
TION.  COLD  WEATHER  PERFORMANCE, 
RAIN,  FROZEN  GROUND.  SNOW  DEPTH. 

A  number  of  questions  about  the  use  and  performance  of 
land  mines  in  winter  were  investigated  dunng  the  past  7 
years  as  part  of  the  Mine/Countermme  Research  Program 
of  the  Corps  of  Engineers  The  environmental  effeels 
of  winter  on  both  conventional  and  scatterablc  mines  are 
discussed  Recommendations  arc  made  to  enhance  the 
efficient  use  of  mines  in  winter,  many  of  these  suggestions 
have  already  been  published  in  U  S  Army  doctrinal  literature 
llie  effects  of  thawing  and  freezing  soil,  deep  snow,  tnplines 
in  snow  and  freezing  ram  on  conventional  mines  (mines 
that  arc  not  designed  to  self-destruct)  are  discussed  A 
general  anaijsis  of  the  behavior  of  scatterablc  antitank  mines 
m  snow  IS  introduced  and  results  of  experiments  using  the 
GEMSS  and  RAAM.S  are  presented 

SR  89-12 

POROUS  PORTLAND  CEMENT  CONCRETE  AS 
AN  AIRPORT  RUNWAY  OVERLAY:  LABORA¬ 
TORY  EVALUATION. 

Korhonen.  C.,  cl  al.  May  1989,  20p..  ADA-208  974, 
10  refs. 

Bayer,  J.J. 

43-3070 

CONCRETE  PAVEMENTS.  RUNWAYS.  CON¬ 
CRETE  STRENGTH.  COLD  WEATHER  PER¬ 
FORMANCE. 

A  company  recently  introduced  a  special  mixing  method 
for  producing  stronger  porous  Portland  cement  concrete  than 
that  made  using  standard  mixing  techniques  The  process, 
which  includes  no  admixtures,  relics  on  a  patented  high¬ 
speed  mixer  to  achieve  the  claimed  results  The  material, 
as  designed  b)  the  company,  was  evaluated  under  laboratory 
conditions  to  determine  its  suitabilitj  for  use  as  an  overlay 
on  concrete  runwajs  m  the  cold  regions  F.valuations 
included  strength,  permcabiht)  and  freeze-thaw  tests  Con¬ 
crete  strength  was  improved  whenever  the  high-speed  mixer 
was  used  l(n«cver.  the  improvements  were  erratic,  ranging 
from  2  to  stronger  than  the  same  concrete  mixed 
using  the  standard  technique  The  mix  design  used  by 
the  company  was  fairly  ;wrmeab!e  to  water  but  was  not 
resistant  to  freezing  and  thawing  when  vsater  was  ponded 
on  It.  Turthcr  improvements  are  needed  in  both  the 
consistency  of  strength  and  the  resistance  to  frost  of  this 
material  before  it  can  be  considered  for  wold  regions  applica¬ 
tions 

5>R  89-13 

PRELIMINARY  I)F.SIGN  GUIDE  FOR  ARCTIC 
EQUIPMENT. 

WMxh.  M  R  .  cl  al.  M.*iy  1989.  55p  .  ADA-209  455.  8 
refs  f  bibliography  p  33*.'5 
Morse.  J.S. 

43-3894 

HQUIPMIAT.  DhSlON  CRITERIA.  COLD 
WEATHER  OPERATION.  COLD  WEATHER 
PFRFORM  WCF.  I  OW  TEMPER  xri’RF  RF- 
.SEARCH.  temper.\ti;re  Eirrc’is 

Designing  equipmcni  ft*i  ar^tis  entiri'ntntnis  requi.ss  spcstal 
tonsidcralions  fn-n  *bf  itc'iK-v  c.iginn.  I  unpctAturcs 


SR 


SPECIAL  REPORTS 


•ad  htnh  cnvironmenu  pUce  spccitl  demands  on  equipment 
•ad  components.  Many  materiab  in  common  use  will 
eaperieace  dmtic  changes  in  physical  properties,  resulting 
in  catastrophic  failum  of  the  systems  in  which  they  are 
incorporated.  Componeau  may  no  longer  meet  ongtnal 
speciScations,  and  Instrumentation  may  not  work  pro^ly. 
Ihis  design  guide  should  familiarite  the  design  en^ncer 
with  the  factors  that  must  be  considered  whra  designing 
for  the  arctic  environment  A  list  of  environmental  factors 
and  how  they  may  affect  a  design  is  first  presented.  Then, 
a  general  design  procedure  is  presented  and  a  detailed  analysis 
of  prcMems  and  solutions  for  materials,  components  and 
systems  follows. 

SR  89-14 

SNOW  IV  FIELD  EXPERIMENT  DATA  RE¬ 
PORT. 

Wright»  E.A..  ed.  May  1989,  2S0p.,  ADB-134  724, 
Refs,  passim.  For  individual  papers  see  43-4297 
through  43-4308. 

Bates,  R.E.,  ed. 

43-4296 

MEASUREMENT,  WAVE  PROPAGATION, 
METEOROLOGICAL  CHARTS,  METEOROLOG¬ 
ICAL  DATA,  METEOROLOGICAL  INSTRU¬ 
MENTS,  SNOWFALL,  ACOUSTICS,  VISIBILITY, 
AIRBORNE  EQUIPMENT,  MILITARY  OPERA¬ 
TION,  ATTENUATION,  LIGHT  TRANSMIS¬ 
SION,  LIGHT  SCATTERING. 

The  SNOW-IV  Field  Experiment,  held  at  the  Hollis  Center. 
ME,  US.  National  Guard  site  (near  Portland)  was  conducted 
by  the  US.  Army  Cedd  Repons  Research  and  Engineering 
Laooratory  in  cooperation  with  several  other  government 
agencies  contractors.  The  obiectives  of  the  field  study 
were  to  I)  evaluate  the  effects  of  natural  obscurants  on 
the  performance  of  electroKiptical  and  millimeter  wavelength 
devK^  2)  extend  the  data  \me  for  electromagnetic  preda¬ 
tion  through  falling  and  blowing  snow,  and  3)  determine 
the  effects  of  wet  snow  and  coastal  winter  fog  on  electro- 
optical  system  performance.  This  data  report  presents 
i^ormation  gathCTcd  at  the  sixth  field  experiment  of  the 
SNOW  series.  It  was  conducted  between  Dec.  1985  and 
Mar.  1986  and  was  sponsored  by  the  U.S.  Army  Corps 
of  Engineers  Winter  Battlefield  Obscuration  Research  ^ogram. 
The  report  includes  field  data  collected  on  meteorologv. 
snow  charaeterixation.  atmospheric  propagation,  and  seismi-:- 
/acouitic  wave  propagation. 

SR  <9-15 

BLASnNG  AND  BLAST  EFFECTS  IN  COLD  RE¬ 
GIONS.  PART  3:  EXPLOSIONS  IN  GROUND 
MATE3RIA1.S. 

Mellor,  M.,  May  1989,  62p.,  ADA-209  382,  Refs. 
P.S9-62.  For  Pt.t  see  40-3304;  Pt.2.  41-3020. 
43-3651 

EXPLOSION  EFFECTS,  BLASTING,  ICE  BLAST¬ 
ING.  FROZEN  GROUND  STRENGTH.  FROZEN 
ROCK  STRENGTH.  COLD  WEATHER  PER¬ 
FORMANCE.  MILITARY  OPERATION. 

The  effects  of  underpound  explosions  are  considered,  first 
fo€  6etp  explosions  far  from  a  free  surface,  then  for  shallow 
explosions  which  form  craters  and  eject  debris.  The  general 
pattern  of  behavior  u  atablished  from  compilations  of  test 
data  for  tjrpical  rocks  and  soib.  and  comparable  comptlauons 
are  made  for  the  more  limited  test  data  relating  to  froten 
soils,  ice  and  snow. 

SR  89-16 

EFFECT  OFTOSTON  DAM  ON  UPSTREAM  ICE 
CONDITIONS. 

Ashton,  G.D.,  May  1989,  9p..  ADA-210  119,  4  refs. 

43- 3957 

DAMS,  RIVER  ICE.  ICE  JAMS.  ICE  CONDI¬ 
TIONS.  ICE  COVER  THICKNESS,  UNITED 
STATES— MONTANA— MISSOURI  RIVER. 

The  effect  of  raising  the  reservoir  level  of  Toston  Dam 
on  the  Missoun  River  on  water  levels  upstream  dunng  winter 
periods  with  ice  is  assessed.  The  analysts  used  the  HEC- 
2  program  with  the  ice  option  to  atimate  water  levels 
under  present  and  future  raised  dam  elevations.  Ice  thick¬ 
nesses  were  estimated  using  a  trial-and-error  procedure  based 
on  cxisung  ice  jam  theory  Results  of  the  analysis  were 
validated  using  field  observations  from  two  winters 

SR  89-17 

EFFECTS  OF  SOIL  COVERS  ON  LATE-FALL 
SEEDINGS  OF  FOUR  TALL  FESCUE  VARIE¬ 
TIES. 

PaUzzo.  A.J..  June  1989,  5p .  ADA-212  203,  20  refs 

44- 774 

GRASSES,  COLD  WEATHER  SURViVAL. 

Soil  covers  promote  seed  germination  and  plant  growth  at 
suboptimum  temperatures  by  consemng  heat  near  the  soil 
surface  This  conservatim  of  heat  results  in  a  higher 
soil  surface  temperature  than  m  uncovered  soil  The  result 
is  succulent  seeditnp  that  may  be  more  suKeptibIc  to  prema¬ 
ture  death  dunng  winter  and  reduced  growth  the  following 
season  The  c^jeciives  of  this  study  were  to  evaluate 
the  effectiveness  of  soil  coven  for  promoting  seed  germination 
m  the  fall  and  to  .-'bserve  the  efTects  of  soils  covers  on 
plant  powth  and  development  A  field  study  was  conducted 
using  Gemfine.  Musung.  Rebel  a.nd  Rebel  11  vanetics  of 
tall  fescue  (FestixJ  anm«fmacca  Ikhreb)  sown  in  mid-Oct 
in  New  Hampshire  using  a  randomired  block  design  Half 
of  each  plot  was  covered  with  a  spun-bonded  polypropylene 


soil  cover  The  cover  remained  on  the  plots  until  the 
following  June.  It  enhanced  seedling  emergence  m  the 
fall  for  all  four  varieties  and  subaeouent  repowth  during 
May  for  all  varieties  except  R^eL  Very  bttle  extra  powth 
was  observed  under  the  cover  during  Apr.,  when  average 
ambient  temperatures  were  Aout  6.2  C  Analysis  of  tissue 
sampled  tn  June  showed  that  the  carbohydrate  content  was 
lower  with  the  higher-yielding  varieties.  Higher-yielding 
varieties  that  had  been  covered  showed  lower  concentrations 
of  fructans  to  leaves,  but  the  levels  were  not  sufficient  to 
affect  summer  pow^.  No  differencca  in  carbohydrate 
cooceotrations  b^een  varieties  were  found.  Test  results 
show  that  the  use  of  soil  coven  pronsoted  seed  germinatioo 
of  Ute  fall  seedUng  and  improved  grass  powth  through  the 
following  Aug. 

SR  89-18 

SINGLE  FIBER  MEASUREMENTS  FOR 
REMOTE  OPnCAL  DETECnON  OFTNT. 
Zhang,  Y..  et  al,  May  1989, 7p.,  ADA-209  995, 5  refs. 
Seitz,  W.R.,  Sundb^f,  D.C 
43-3870 

EXPLOSIVES,  WATER  POLLUTION,  DETEC¬ 
TION.  SPECTROSCOPY.  GROUND  WATER. 
MEASURING  INSTRUMENTS. 

Single  fiber  optical  measumnents  have  been  used  to  follow 
changes  In  the  color  of  an  initially  clear  poly(vij^l  chloride) 
(PVQ  membrane,  which  reacts  with  aqueous  2.4.^trinitrou>l- 
uene  (TNT)  to  form  a  cotored  product  that  absorbs  strongly 
at  500  nm.  Attemptt  to  make  this  measurement  via  the 
effect  of  the  colored  product  on  the  emission  spectrum  of 
a  fluorophor  incorporated  into  the  PVC  membrane  were 
unsuccessful  However,  tin^  fiber  absorption  measure- 
cnents  were  successful  Rrfractive  index  matching  and 
a  refiector  behind  the  membrane  to  increase  reflected  intensity 
were  essential  to  kee^ng  the  stray  light  levels  small  relative 
to  the  signal  of  interesL  To  compensate  for  drift,  the 
reflected  intensity  at  500  nm  is  measured  relative  to  the 
reflected  intensity  at  824  nm.  a  wavelength  where  intensity 
is  not  affected  by  color  formation  in  the  membrane.  The 
rate  at  which  the  ratio  of  intensity  st  500  nm  to  intensity 
it  824  nm  incretses  Is  a  function  of  TNT  concentration. 
It  IS  estimated  that  TNT  levels  below  0.10  ppm  can  be 
measured  by  tfus  technique. 

SR  89-19 

ICE  RUNWAYS  NEAR  THE  SOUTH  POLE. 
Swithiabank,  C,  June  1989,  42p.,  ADA-211  606,  7 
refs. 

43-4598 

ICE  RUNWAYS.  COLD  WEATHER  CONSTRUC¬ 
TION.  AERIAL  SURVEYS.  ANTARCTICA- 
MILL  GLACIER,  ANTARCTICA-HOWE, 
MOUNT. 

Following  an  examination  of  air  ^otographs  of  the  Transan- 
tarctic  Mountains,  3?  blue4cc  areas  were  rcconnoitered  from 
the  air.  using  a  ski-wheel  Twin  Otter  operaung  from  the 
South  Pole.  Two  sites  were  Klectcd  as  potential  airfields 
for  conventional  transport  aircraft,  and  pound  surveys  were 
made.  On  the  Mill  Glacier  at  85  Ob'S,  167  I5'b  there 
u  an  area  of  smooth  and  level  ice  vhich  pves  a  7  km 
run  directly  into  the  prevailing  wind.  Rve  wheel  landinp 
were  made  there.  Alongside  Mount  Howe  there  is  a 
large  area  of  level  ice  at  87  20'S.  149  50‘W.  It  offers 
a  7  km  runway,  but  there  is  a  strong  crosswind  component 
from  the  prevailing  wind  and  some  bumps  on  the  ice  surface 
need  to  be  planed  off.  E^t  wh^l  landinp  were  made 
at  Mount  Howe.  (Auth) 

SR  89-20 

COMPARISONS  OF  LOW  CONCENTRATION 
MEASUREMENT  CAPABILITY  ESTIMATES  IN 
TRACE  ANALYSIS:  METHOD  DETECnON 
LIMIT  AND  CERTIFIED  REPORnNG  LIMIT. 
Grant,  CL.,  ct  al,  June  1989, 21p.,  ADA-2n  829,  19 
refs. 

Hewitt,  A.D.,  Jenkins,  T.F. 

43-4607 

SOIL  POLLUTION.  CHEMICAL  ANALYSIS, 
WASTES,  SPECTROSCOPY. 

Two  Urge  data  sets  were  obtained  over  a  four-day  penod 
for  psphite  furnace  atwnic  ^sorption  speciroKopic  measure¬ 
ment  of  copper  (Cu)  and  rcversed-^iasc  high  performance 
liquid  chromotopa^ic  determination  of  dinitrobenzene 
(DNB)  at  a  numW  of  concentrstions  near  the  lower  limit 
of  measurement.  Low  coneeniration  measurement  capabili¬ 
ty  estimates  for  each  analyte  were  obtained  using  the  Environ¬ 
mental  Protection  Agency's  MDL  (method  d^ection  limit) 
protocol  and  the  U.S.  Army  Toxic  and  Hazardous  Materials 
Agency's  CBL  (<crt:fied  reporting  limit)  protocol  For 
DNB.  analytical  variance  was  found  to  be  homogeneous 
oter  the  concentration  range  examined  and  MDL  estimates 
were  independent  of  concentration  over  the  range  of  concentra¬ 
tion  examined  MDL  estimates  saned  by  as  much  as 
a  fKtor  of  three  from  day  to  day.  emphasinng  the  uncertainty 
m  these  estimates.  CRL  estimates  saned  to  about  the 
same  extent  and  were  numencalty  quite  simiUr  to  MDI.S 
when  equivalent  faUe  positive  and  false  neptive  ruks  were 
used  For  Cu.  analytical  vsrtancc  was  found  to  be  pri>por> 
tional  to  concentration  Thus  C8L  estimates  were  scry 
dependent  on  the  concentration  ranp  examined  MDL^ 
were  less  sensitive  to  this  problem  Kccommcndstions 
regarding  the  choice  of  target  reporting  limits  for  the  C8L 
protocol  were  made  The  influence  of  nsk  assumptions 
on  both  MDL  and  CBL  estimates  was  examined  and 
recommendations  for  modilUat^ms  to  both  procedures  made 


to  incorporate  an  operational  false  negative-risk  appopriaie 
to  the  problem  at  hand.  A  case  was  made  for  oaing 
outlier  tests  to  edit  data  used  to  estimate  low  coocentratioo 
measurement  capaNlities. 

SR  89-21 

INTERNATIONAL  ARCTIC  RESEARCH  PRO¬ 
GRAMS. 

Chung,  J.S..  comp,  July  1989,  74p.,  ADA-212  206, 
Presented  at  the  7th  International  Conference  and  Ex¬ 
hibition  on  Offshore  Mechanics  and  Arctic  Engineer¬ 
ing,  Houston,  TX,  Mar.  1988.  For  individual  papers 
see  44-125  throu^  44-130. 

Link,  LE.,  comp. 

44-124 

RESEARCH  PROJECTS,  ECONOMIC  DEVELOP- 
MErOT. 

SR  89-22 

IMPROVING  SNOW  ROADS  AND  AIRSTRIPS 
IN  ANTARmCA 

Lee,  S.M.,ctal.  July  1989, 18p.,  ADA-2n  588,7  refs. 
Haas,  W.M.,  Brown,  R.L.,  Wuori,  A.F. 

44-1 

SNOW  ROADS,  RUNWAYS.  ANTARCTICA— 
MCMURDO  STATION,  ANTARCTICA— 
AMUNDSEN-SCOTT  STATION. 

During  the  1986-1987  austral  summer,  snow  road  and  runway 
test  Imcs  were  constructed  at  McMurdo  Station  and  at 
South  Pole  Station.  These  lanes  were  monitored  during 
Dec.  1986,  Jan.  1987,  and  again  in  Jan.  1988.  Test 
sections  were  construct^  of  1)  tractor-compacted  snow  topped 
with  a  IS-cm  thick  layer  of  rotary  blower  processed  snow, 
2)  rotary  piocesscd  and  compacts  snow  in  15<m  layers 
to  a  depth  of  60  cm.  3)  rotary  pr«.  <xed  and  compacted 
snow  in  15-cm  layers  incorporaung  a  '  sawdust  addiuve 
mixed  at  $%  by  volume,  and  4)  rotary-.  *scd  snow  with 
10%  sawdust  by  volume.  ThcMtcstsek.  ‘‘re  observed 
and  monitored  by  obtaining  temperature  ai.  ty  profiles, 
Rammsonde  hardness  profiles.  California  Bi  Ratio  and 
Gegg  surface  stren^  values,  and  testing  for  to  with¬ 
stand  traffic.  It  was  concluded  that  wood  s  ‘  added 
to  processed  snow  in  amounts  of  5%  to  10%  t'olume 
significantly  increases  the  strength  of  the  resul.  snow 
road  or  runway.  This  increase  was  greater  at  N,.Murdo 
than  at  the  South  Pole,  appearing  to  be  a  function  of  snow 
temperature.  Adequate  strengt)^  of  the  snow/sawdust  mix¬ 
tures  were  Khieved  for  limited  use  by  wheeled  C130  aircraft 
but  addiuonal  processing  with  heat,  water  or  added  compaction 
appears  nccemry  to  produce  a  25-cm-thick  surface  layer 
adequate  for  more  frequent  uk  and  to  accommodate  wheeled 
C141  aircraft.  At  McMurdo.  it  was  found  that  the  sawdust 
was  not  effective  in  maintaining  the  integrity  of  the  surface 
for  traffic  dunng  the  thawing  season  without  additional  mainte¬ 
nance,  whereas  at  the  South  Pole,  thawing  was  not  a  probtem 
Since  temperatures  remained  well  below  the  melting  poinl 
It  was  concluded  that  the  McMurdo  snow  roads  were  not 
constructed  adequately  early  in  the  season  to  prevent  failure 
and.  therefore,  required  an  undul,  high  maintenance  effort 
during  the  warm  scaserx.  It  is  recommended  that  the 
future  roads  be  constructed  by  depth  processing  with  a  rotary 
miller  or  blower  It  is  alM  recommended  that  geotextile 
fabrics  or  membranes  be  used  to  divert  water  into  culverts, 
and  that  the  use  of  heat  (or  water)  injection  or  confined 
dynamic  compaction  be  investipted  for  creating  a  hard  snow 
surface  layer  for  use  by  C141  wheeled  aircraft.  (Auth.) 

SR  89-23 

STATE  OF  THE  ART  OF  PAVEMENT  RE¬ 
SPONSE  MONITORING  SYSTEMS  FOR 
ROADS  AND  AIRHELDS. 

Symposium  on  Sute  of  the  Art  of  Pavement  Response 
Monitoring  Systems  for  Roads  and  Airfields,  1st,  Han¬ 
over.  NH.  Mar.  6-9.  I989.Sep.  1989, 401p..  ADA-214 
957,  Refs,  passim.  For  indivtduf !  papers  see  44-1637 
through  44-1675. 

Janoo.  V.C.,  ed,  Eaton,  R..  ed. 

44-1636 

PAVEMENTS.  LOADS  (FORCES).  ROADS.  AIR¬ 
PORTS.  FROST  ACTION.  MEASURING  INSTRU¬ 
MENTS.  MONITORS.  DESIGN.  MEETINGS. 
DEFORMATION. 

SR  89-24 

FACTORS  AFFECTING  RA^XS  OF  ICE  CUT¬ 
TING  WITH  A  CHAIN  SAW. 

Coutermarsh.  B.A..  July  1989.  Up..  ADA-212  405.  8 
refs. 

44-775 

BRIDGES.  ICE  CUTTING.  MILITARY  OPERA¬ 
TION.  SAWS.  ICE  .MODEI.S.  ICE  COVER  THICK- 

NESS. 

Military  winter  bndging  prtKcdurcs  with  an  i<c  cover  prcKnt 
OR  the  wBterway  may  involve  cutting  the  ice  away  with 
chain  MW)  to  prov^e  an  ice-free  crmuni  rone.  Thia 
report  investiptea  the  cutting  raut  powMc  from  one  type 
of  chain  MW  with  two  chain  configuration),  two  operator), 
three  cut  length)  and  three  ice  thtekneaxa  A  atatiatical 
analyai)  i)  uaed  to  detemine  the  effect  the  varvoua  facton 
have  upon  cutting  rate  and  vuggotionv  are  r.ade  for  chain 
m<'difuation)  that  might  further  improve  cutting  perfomuncc. 
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SIM-CIAK  KFPORTS 


HH 


M()l>n.  mSTS  IN  ICK  OV  A  CANADIAN 
<X)AST  <;UAHD  H.CCASS  ICKIIHKAKKH)  IIIOM 
I  lucnoN  MODrlL 

TMlmiau^  J  al.  inly  IMRy.  4Ip„  AI)A*212  R9H. 

fi  fcfi*. 

44  |7«M 

ICPUKUAKPHS.  m\  NAVIGATION.  MIITAU  ICIl 
rkltTION,  IIST  CHAMIIHRS,  ICTi  MODRLS, 
ICU  I'RKTION. 

Iht)  fur^niH  t)ic  loiilli  of  rc«lil«iicc  «nU  pnipuUion 

(fsta  in  !c-i(l  Uf  of  i  rouihciKtl  I  20  H'lic  iiOKiel  of  tho 
(  aniUian  (  onit  OusmI  K*cUm  kebfcakcf.  1110  (c«l  enroll' 
ikcsc  ihf  urn®  ««  ihniMp  previouiW  ien<irlfi!  for  ihc 
i'’v'H>ih  Die  prmnt  lei)  rciulli  amt  thoM  with 

(he  inoHiih  ouhIcI  arc  crHop-arcil.  ai  are  the  rciulti  nhulned 
a)  a!)  fai  ilitsci  p«rtk'i{Nilirr|  in  the  comparative  iludy  propoieil 
t'V  the  C<m;mHice  on  rrrformanco  irf  Ship*  In  Ice-Covereil 
VVerer*  of  the  Inicrnallonal  Towing  Tank  Conference. 

SR  89-26  - 

KSTIMATION  OF  TIME  TO  MAXIMUM 
SUPEKCOOLINC  DURING  DYNAMIC  FRAZIL 
ICE  FORMATION. 

Db!>,  S,(' .  ct  a!.  July  I9R9,  Up..  ADA-212  204.  12 

TCfft, 

Axciu>n.  K.I) 

44-776 

FRAZIL  ICH.  ICK  FORMATION.  RIVER  ICE. 
SUPEiRCOOLlNO.  MEAT  LOSS,  ANALYSIS 
(MATHEMATICS). 

Time  to  tnsalmum  tupcrctMthrtg  it  a  parameter  that  can 
be  easily  tneatured  during  catfcriinenl*  on  (he  dynamic, 
nonequIliSrIum  *(*ge  of  fraril  Ice  formation.  Mcrcler'i 
analytical  ctprration  I*  applied  to  a  number  of  capcrlmcnli 
In  which  the  lime  to  rnaalmum  luperctKilIng  wai  rncaiurcd. 
In  each  of  (he  cxpeiimenti,  the  heat  Iota  rate  ami  turbulent 
d’6*ip*(i(in  rale  were  reprrrted  or  could  be  determined  from 
the  experiment  de«cHpilnn.  The  tecondary  nucleallon  wat 
K)  It  the  Miue  (»r  40,000,000.000  nuctel/erg  luggetled  by 
Mercler.  and  the  teedlng  rate  optimired  to  reprtrduce  the 
expcriit^eniil  rc«ult*,  An  Inverae  relallonihlp  wa*  fout  d 
between  the  cotdroom  temperature  at  which  the  experiment 
wa*  cuttductcd  and  the  •ceding  rate.  The  oplimlted  aeeding 
rate*  N^'arled  from  2.7  to  .0<J0075  cfyilali/»q  cm  f.  The 
Implication*  for  fraril  Ice  formation  In  riven  and  stream* 
arc  diH'usKd. 

SR  89*27 

REFERENCE  GUIDE  FOR  BUILDING  DIAC* 
NOSTICS  EQUIPMENT  AND  TECHNIQUES. 
McKcnng.  CM.,  cl  al.  July  1989, 64p..  ADA-213  818. 
Refs,  p.61-64. 

Munli,  R.M. 

44-777 

BUILDINGS,  INDOOR  CLIMATES,  HEATING. 
VENTILATIOhi.  AIR  CONDITIONINO.  IL¬ 
LUMINATING,  AIR  POLLUTION.  MONITORS. 
Thli  report  1*  doigned  for  uk  by  facliitica  engineers  as 
a  guide  in  the  initial  phase*  of  invcstigitini  building  Jiagnoitici 
equipment  and  icchniquea.  It  provide*  information  related 
to  energy  management  and  building  environmcniil  coniidera- 
lion!i.re*ulling  from  energy  conservation  measurci.  Subjects 
covered  include;  1}  bulldini  enclosure  syilem  evaluation; 
2)  healing,  ventilating  and  air  conditioning  (iiVAC)  system 
evaluation:  3)  Ughtlng/illutninating  system  evaluation;  4)  elec¬ 
trical  system  evaluation;  and  ))  Indoor  air  quality  meaiMrc- 
ments, 

.SR  89-28 

CRYOGENIC  SAMPLING  OP  FRAZIL  ICE 
DEPOSITS, 

Chotlm,  n.I'.,  Jr„  cl  al,  Aug.  1 9«9,  6p„  ADA-212  207, 
18  refs, 

Brocken,  ILL.,  Lawson,  D.Ii. 

44.778 

PRAZIL  ICE,  ICE  SAMPLING,  RIVER  ICE,  SAM¬ 
PLERS. 

A  proUilyp-r  cryttgeniu  .ampler  ha.  been  u.cd  10  examine 
fra/i!  ice  deposit.  Ircnealh  Ihc  lec-covcrcd  Tanana  River 
near  I'alfhank...  AK,  Motliricalliin  til  a  ilrcambcd  ledimcnl 
.ampler  ha.  provliJetl  full  ilcpih,  i'r-.illu  larnplci  rtf  fra/il 
Ice  dtprulo,  whith  arc  lullahlc  firr  dcicriniriing  .Iruelurc 
and  (ivcrall  eurriiKi.ltirrll. 

•SR  89-29 

DATA  REDUCTION  OP  GOES  INFORMATION 
PROM  DCP  NITWORKS. 

UcColT,  O.W.,  ct  al,  Sep.  1989,  ISp.,  ADA-215  844, 
I  ref, 

Daly,  S.E,,  Pangburii,  I'.,  Tliornson,  C. 

44-1480 

ICE  REPORTING,  REMOTE  SENSING,  DATA 
PROCESSING,  COMPUTER  PROGRAMS, 

A  Koflwarc  .yiietti.  irCP.POR,  wan  developed  lo  provide 
a  corivcrilem  and  cfflclenl  method  of  dccorling,  reducing, 
and  iioring  daia  frtrm  Data  Collection  Platform  (DCP)  ncl- 
Wttrk.  irao.mliled  through  the  Oco.lalionary  Operational 
Environmental  Satellite  (OOPS)  data  collection  ayntcni. 
The  software  lyslern  Include,  o  simple  mean,  of  defining 
the  arrangcrncol  of  senwrrs.  at  a  DCP  site  that  can  he  easily 
updated  If  the  sensor  arrangement  la  changed  or  the  sensors 


oiiNlirirrl.  Any  Itrieaf  data  tedtKtrroi  pt.iirtlure  tan  list 
pt<K'ris«d  Precis,  leiiipcraliiit  tnrasiit.inenls  uilnr)  fin 
dlvlduatly  calltnalcd  llittiiiliinia  can  ti.  priwcaafil  ihroiigti 
Ihc  UH  Ilf  vollag.  rtt.lilci  clicullt,  noiilincir  r.alilinc.  lu 
lciiip<lilui«  cillbrtlirm,  aiul  Impcdane.  mismatch  iltircllon 
anil  correction.  Th.  ayalcm  can  priwcai  data  friim  IK'Pi 
mamihiclutcd  hv  fmir  eomptnlfa.  Dicr-dcftned  inaaimiim 
and  minimum  llmlla  rtclarmln.  Ih.  ucepiablllly  of  tha  nroc- 
vsBcd  data.  Data  valuta  not  wfihtn  theaa  Itmlia  nr  mlaslng 
data  ara  flailed  with  a  inlsilng  valua  marker.  'I1tf  dclabaie 
created  hy  Ine  lyatem  la  Indepenrltnl  »f  Ihc  pcrilculir  aentor 
arranitmcnl  al  any  DCP  alte.  Tha  dila  can  ha  caclly 
Iransicrrcil  in  mher  diiabacc  ayaicma. 

SR  89-3 

WASTE  MANAGEMENT  PRACTICES  OP  THE 
UNITED  STATES  ANTARCTIC  PROGRAM. 

Heed,  S.C.  Cl  «l.  Pcb.  1989,  28p„  ADA-205  560.  20 
rofa. 

Slellcn,  R.S. 

44-2105 

WA.STE  TREATMENT.  WASTE  DISPOSAL. 
WATER  SUPPLY.  ANTARCTICA. 

The  United  Hlalea  npcralec  reocarch  faclllilea  In  Anlarcllca, 
al  Cnaelal  Incalinna,  Inland  alita,  and  nn  lha  Interior  anowfleld. 
7hla  report  documcnii  Ihe  reeutia  of  1911  Inveillgalloni 
and  evalualirtna  rtf  preaeni  svaeM  managcmcnl  praclicai  al 
Iheic  atallnna  and  recommenrli  fttiure  action.  In  arldlllon 
10  llRuld  and  eolld  waile  management,  the  report  dltcuiwe 
related  water  aupply  inuct.  (Auth.) 

SR  89*30 

OPTICAL  MEASUREMENT  OF  PRECIPITA¬ 
TION. 

Koh,  a„  Sep.  1989,  I3p..  ADA-214  357,  11  refi. 
44-694 

PRECIPITATION  (METEOROLOOY). 

METEOROLOGICAL  INSTRUMENTS.  SNOW- 
FALL.  RAIN.  SNOW  OPTICS,  MEASURING  IN- 
STRUMENTS,  ANALYSIS  (MATHEMATICS). 

A  ilmple  npileal  device  It  uted  to  meaiure  chaniee  In  light 
Intenilly  ceused  by  prcclpllatlng  particice  aa  they  rail  lhrt>uih 
a  beam  of  light.  The  Inlenclly  chengci  arc  enalyeed  In 
the  impltludc  end  frequency  domalna  to  obtain  Information 
about  precipitation.  Tcata  conducted  In  enow  and  In  rain 
show  that  Ihe  oplfcat  device  can  be  uacd  for  charecterliini 
precipllillon  with  liner  lime  reoolutlon  Ihrn  cnnvcntlonel 
methoda.  Rain  ralea  can  be  accuraiely  monitored;  however, 
errora  in  mow  ralea  can  be  aa  high  ai  a  factor  of  two. 
Number  llua  metauremenu  auum  inal  periodic  irendi  may 
cxiil  during  enow  and  rain.  Power  ipcciri  of  Ihe  intenilly 
changei  ihow  Ihei  ipecirel  elgnalurcc  caitt  for  dilTercnl  typei 
of  precipllalion. 

SR  89-3 1 

VEHICLE  MOBILITY  ON  THAWING  SOILS. 
Shoop.  S.A.,  Sep.  1989,  I6p.,  ADA-215  148,  21  refa. 
44-1481 

GROUND  THAWING,  SOIL  TRAFFICABJLITY, 
FREEZE  THAW  TESTS,  SOIL  TESTS,  SOIL 
STRENGTH,  THAW  DEPTH,  FROST  ACTION, 
TRACTION. 

Allhough  vehicle  mnbillly  In  aoP  end  wet  toll  hae  been 
iludled  in  the  pan.  the  more  complex  problem  of  vehicle 
mobility  on  Ihawtng  aolli  baa  not  been  addreeacd.  Thie 
problem  Is  beit^  examined  in  CRREL'a  Froet  Effecti  Reaearch 
Ficlllty  (PERIq,  where  Peld-acale  Icating  can  be  conducted 
under  controlled  conditiona.  The  aoll  la  frozen  and  then 
thawed  to  the  dcaired  leal  conditiona.  Traction  and  motion 
rcslilance  ate  mcaaured  ualng  an  Initrumcnied  vehicle.  To 
dale,  mobllliy  iciling  hia  been  conducted  for  nine  dIPerenI 
thawing  cundilloni  of  a  froal-iuaccpllble  alll.  The  failure 
mcchanlima  of  Ihc  llre-aoll  Inlcrcclhm  were  obKtved,  lha 
soil  ilronith  wax  calculated,  and  vehicle  performance  wii 
analyzed.  Fur  Ihe  lire  and  loll  condition!  Icsicd,  Ihc 
Inllial  failure  of  Ihc  lirc-eoll  Inlcrecllon  la  lolally  wllhin 
the  aoll.  Al  higher  tire  allp  the  failure  occura  al  or 
near  Ihc  lirc-aoil  Inlcrfacc.  The  ahear  atrcnglh  data  calculat¬ 
ed  from  Ihe  vehicle  leal  reaulu  indicalc  that  the  aoll  ii 
baalcally  frlcllontl  in  behavior,  wilh  little  or  no  cohealon; 
however,  there  Is  apparent  cohesion  from  soil  tension  al 
low  rnoliturc  conicnia.  Of  Ihe  aoll  parameteri  measured, 
vehicle  traction  la  moat  strongly  influenced  by  the  anil  friction. 
In  [urn,  anil  friction  and  cohesion  arc  Influenced  by  moiiturc 
content,  density  and  thaw  depth. 

SR  89-32 

LEACHING  OF  METAL  POLLUTANTS  FROM 
FOUR  WELL  CASINGS  USED  FOR  GROUND- 
WATER  MONITORING. 

Mcwitl,  A.D.,  Sep.  1989,  1  Ip.,  ADA-215  239,  18  refs. 
44-1482 

WATER  POLLUTION.  GROUND  WATER,  WELL 
CASINGS,  LEACHING,  CHEMICAL  ANALYSIS, 
IMPURITIES,  WATER  PIPES. 

IbTlytctrcnuorcIhylcnc  flTFE),  psdyvinylchlnridc  (FVC),  alain, 
less  steel  304  (SH  304)  and  sliinicax  XIrrI  3lh  (SS  316) 
well  cislngi  were  Icxicd  for  auiiabillty  fur  ground-walcr  mnnl, 
luring.  A  Isbotsinry  cxperlincnl,  texting  for  Ihc  leaching 
of  Ag,  As,  Ba,  Cd,  Cr,  Mg,  Pb,  Sc  and  Cu,  was  run  in 
tripileale  bv  exptraing  accllona  of  Ihe  well  casings  In  ground 
water  fur  lour  periods  rioflng  from  I  lo  40  dayi.  The 
resulla  showed  Ihal  )*TPIi  did  not  leach  any  of  the  nine 
analytes  studied,  while  SS  316  and  FVC  showed  ilgnlllcant 
leacnlng  of  Cr,  Cd  and  Fh;  SS  316  also  leached  algniflcanl 


smuunia  of  Ha  and  <  u  Klalnitta  att«'  KH  ahiiwcd  aigolfh  ' 
Icochmg  of  Cr  and  Pb  In  avary  case  wheta  aonlamlnalifoi 
waa  ofaaarvad,  lha  lalataa  of  malal  aoalyla,  whan  avaiaged 
nvar  all  of  lha  aaprMura  (itiliHls,  was  lha  graalaal  fouu 
allhtr  88  304  or  88  316.  Kalaaaad  coolamloania  were 
sorbad  back  onto  lha  wall  raaings  In  atvafal  casra 

SR  89.33 

ALTERNATIVE  METHODS  OF  USING  STB  FOR 
DECONTAMINATION  AT  LOW  TEMPERA¬ 
TURES, 

Wilah,  M,E.,  Cl  al,  Sep,  1989,  13p ,  ADB-1.39  077.  7 
refa. 

Parker.  L.V. 

44.2110 

SURFACTANTS,  POLLUTION.  MILITARY  Rf 
SEARCH,  MILITARY  EQUIPMENT,  COLD 
WEATHER  OPERATION.  COLD  WEATHER 
TESTS,  COUNTERMEASURES,  WASTE  DISPOS- 
AL, 

Allcrnalive  melhoda  of  uilni  STH  (Super  Tropical  Bteoth) 
for  cold  weather  daconiammalion  of  malal  aurfacct  were 
Invtallgalad.  Surfacti  contamlnalcd  wilh  lha  chemical  agcnl 
simulant,  Bli,  war#  Ircalad  with  STB,  futicr'i  earth,  anow 
and  dieial  fual,  aeparalaly  nr  In  comblnailon.  Of  Ihe 
daconlamlnenu  lealed,  STD  mlacd  wlih  mow  and  dleaal 
futi  achieved  lha  maaimum  nauirallroillun. 

SR  89.34 

WINTER  HABITATS  OF  ATLANTIC  SALMON, 
BROOK  TROUT,  BROWN  TROUT  AND  RAIN- 
BOW  TROUT:  A  LITERATURE  REVIEW, 

Calklni,  D,J.,  Ocl.  1989,  9p.,  ADA.3U  *32,  44  tefa 
44-1483 

ANIMALS,  RIVER  ICE,  PHYSIOLOGICAL  EF¬ 
FECTS.  ECOLOGY,  ICE  CONDITIONS,  ICE 
COVER  EFFECT,  COLD  WEATHER  SURVIVAL. 

A  review  of  winter  habllal  aludlat  IS  Ica-covared  atraama 
for  four  apacica  of  aalmonld  provided  some  aanerat  jnformaiion 
on  lubatrate  conditiona  and  focal  point  vcFocIllaa  and  daplha. 
All  apeclea  of  fry  are  found  al  dcpiha  Icai  than  40  cm 
and  al  velocitlei  of  10  cm/s  or  leti;  Juveniles  of  all  species 
are  found  al  velocities  of  leas  than  15  cm/a,  A  lack 
of  continuous  physical,  chemical  and  biological  mcaauiemenu 
throughout  the  Icc-covered  season  waa  •  common  denc.cncy 
of  Ihe  aludlea  reviewed.  The  Inleracllon  of  Ihe  ice  cover 
wilh  oiher  phyileal  praceuci  In  Ihc  alream  wm  rarely  ad- 
dreiscd. 

SR  89-39 

ANALYTICAL  METHODS  FOR  DETERMINING 
NITROCUANIDINE  IN  SOIL  AND  WATER. 
Walih,  M.E,.  Nov.  1989,  27p.,  ADA.2I6  615,  9  reft. 
44-1785 

SOIL  POLLUTION,  SOIL  CHEMISTRY.  WATER 
POLLUTION,  GROUND  WATER.  EXPLOSIVES, 
CHEMICAL  ANALYSIS, 

Melhoda  were  developed  for  determining  nitrnguanidine  in 
loll  and  water.  Tne  loll  method  involvea  cxiractini  a 
3,g  lample  with  water  uilng  an  uliraaonic  baih.  Soil 
ealracia  and  water  lamplea  are  flliercd  Ihrough  a  4!,mlcrnn 
membrane  prior  In  dclermlnitlon  bv  RP-HPLC.  Separailoni 
arc  achlev^  on  a  mixed-mode  RPIt/callon  column  cluicd 
with  I.J  mL/mln  of  water;  dcteclion  la  by  UV  (ltmbda«263 
nm).  Cerllfled  reporting  llmlla  were  eallmslcd  al  5.0  micro- 
gram/L  for  water  and  0.5  microgram/L  for  ouil. 

SR  89-36 

PERFORMANCE  OF  WALL  COATINGS  FOR 
CONCRETE  AND  MASONRY  BUILDINGS  IN 
ALASKA. 

Korhonen,  C.J.,  ct  al,  Nov.  1989,  27  refa.,  ADB-139 
753,  8  refk. 

Bayer,  3.3. ,  3r. 

44-1878 

PROTECTIVE  COATINGS,  WALLS,  MILITARY 
FACILITIES,  VAPOR  BARRIERS,  BUILDINGS, 
THERMAL  INSULATION,  WE.ATHERPROOF- 
INO. 

Cotllnga  iradlllonally  have  been  applied  lo  Ihe  Army’i  cont  reic 
and  masonry  buildings  In  Alaska  lo  Improve  their  appearance 
and  lo  Increase  Ihelr  weather  rcslslancc.  Unforiunalely. 
Iheae  matcriali  have  not  always  lasted  ts  long  ax  desired, 
rciulling  In  high  malnicnancc  coals.  A  visual  cxamlnailon 
of  151  building!  at.  three  military  Inalalittinns  In  Alaska 
revealed  that  water  vapor  condensation  was  a  major  cause 
of  premature  coaling  failure.  This  molsiure  not  only  caused 
coBlIngi  10  deleriorate,  but  when  it  fyntc,  ll  cauKd  spalling 
of  Ihe  wall.  Laboratory  Icala  proved  that  coaiingi  with 
Ihe  best  fleld  performance  had  the  highest  permeance  to 
water  vapor.  This  auggcsicd  Ihal  more  alienlion  be  given 
lo  dellning  and  selecting  breathable  cnalings. 

SR  89-37 

ACCURACY  AND  PRECISION  OP  GOES  DATA 
COLLECTION  PLATFORMS  FOR  TEMPERA¬ 
TURE  MEASUREMENTS. 

Daly.  S.F..  ct  al.  Dec.  1989.  14p.,  ADA-218  798. 
Clark,  C.IL,  Pangburn,  T. 

44-2846 

REMOTE  SENSING,  ACCURACY.  DATA 
TRANSMISSION,  TEMPERATURE  MEASURE¬ 
MENT,  EQUIPMENT. 


75 


SR 


SPECIAL  REPORTS 


This  repoit  describes  an  analysis  of  the  accuracy  and  precision 
of  data  tranimitteu  by  12  Data  Collection  PlatforniS  (DCPs) 
over  a  one-month  period.  The  DCPs  were  installed  on 
the  Mononeahela,  Ohio  and  Illinois  rivers  A  referenc: 
resistor  with  a  known  and  stable  resistance  was  installed 
at  each  DCP  site.  Comparison  of  the  resistance  calculated 
from  the  transmitted  information  with  the  actual  resistance 
of  the  reference  resistor  allowed  the  accuracy  and  precision 
of  the  measurements  mads  bv  the  DCP  to  be  determined. 
Four  brands  of  DCPs  were  included  in  the  test:  two  had 
8>bit  resolution  and  two  had  12‘bit  resolution.  The  results 
were  analyzed  with  respect  to  the  nominal  accuracy  provided 
by  the  manufaclcrer  and  the  expected  ana]og*ta>digital  quantiz¬ 
ing  error.  This  error  explained  most  of  the  imprecision 
of  the  8'bit  DCPs  but  only  part  of  the  imprecision  of  the 
12*bit  DCPs.  A  large  bias  for  some  of  the  results  was 
apparently  caused  by  an  impedance  mismatch  A  means 
for  correcting  the  data  based  on  the  reference  resistor  measuie- 
ment  is  proposed. 

SR  89-38 

LOW-TEMPERATURE  EFFECTS  ON  SYSTEMS 
FOR  COMPOSTING  OF  EXPLOSIVES-CON- 
TAMINaTED  SOILS.  PART  1;  LITERATURF 
REVIEW 

Ayorinde,O.A.,ctal,  Dec.  1989, 18p„  ADA-219  35?, 
48  refs. 

Reynolds,  CM. 

44-2847 

THERMODYNAMICS,  LOW  TEMPERATURE 
RESEARCH,  TEMPERATURE  EFFECTS,  EX- 
PLOSIVES,  WASTE  TREATMENT,  SOIL  PHY- 
SICS. 

This  report  reviews  literature  on  the  inHuence  of  major 
parameters  on  composting,  with  emphasis  on  temperature 
and  explosives.  Heat  energy  is  produced  by  composting 
a  result  of  the  microbial  conversion  of  chemical  energy 
•r  thermal  energy.  Hence,  heat  production  and  transfer, 
the  influence  of  engineering  design  on  compost  pile  tempera¬ 
tures,  and  the  control  and  measurement  of  compost  pile 
temperatures  are  alw  examined.  In  addition,  the  report 
includes  a  general  discussion  on  composting,  fundamental 
composting  principles,  available  types  of  composting  systems, 
applications  of  composting  technology,  anC  the  es'Tblished 
parameters  influencing  composting  under  various  environmen¬ 
tal  conditions  that  may  be  applicable  to  cold  regions  treatment 
of  hazardous  waste. 

SR  89-39 
PROCEEDINGS. 

Arctic  Technology  Workshop,  Hanover,  NH,  June  20- 
23. 1989,  Dec.  1989, 475p.,  AD6-14I  754,  Refs,  pass¬ 
im.  For  individual  papers  sec  44-3133  through  44- 
3163. 

Richtcr-Mcngc,  J.A.,  ed.  Tucker,  W  B  ,  cd,  Klciricr- 
man,  M.M.,  ed. 

44-3132 

SUBMARINES.  ICE  NAVIGATION,  ICE  ME¬ 
CHANICS,  MILITARY  OPERATION.  ICE  PHY- 
SICS,  MEETINGS.  MILITARY  EQUIPMENT.  UN- 
DERWATER  ACOUSTICS,  POLAR  REGIONS, 
SEA  ICE  DISTRIBUTION. 

The  Arctic  Technology  Workshop  was  held  from  20-2^/  June 
1989  at  tl  e  U  S.  Army  Col  1  Regions  Research  and  Engineering 
Laboratory  (CRREL)  in  Hanover,  NH  Tms  workshop 
follows  the  three  previously  held  Ice  Penetration  Technology 
Workshops  in  its  intent  to  provide  a  forum  for  sharing 
and  discussing  recent  efforts  in  the  area  cf  naval  operations 
m  the  Arctic  Papers  were  presented  on  the  fullowiiig 
general  topics  A'ctic  Ocean  Acoustics,  Atmospheric 
Phenomena,  Ice  Features,  Statistics  and  Models,  Mechanical 
Behavior  of  Icc,  Through-Ice  and  High-Latitude  Communica¬ 
tions.  Surface  and  Air  Platforms,  Submarine  Operations,  and 
Weapons  Systems. 

SR  90-01 
PROCEEDINGS. 

International  Symposium*  Frozen  Soil  Impacts  on 
Agricultural,  Range,  and  Forest  Lands,  Spokane,  WA, 
Mrtrch?!  22, 1990,  Mar.  1990,  318p.,  ADA-219  687. 
Refs,  passim.  For  individual  papers  see  44-2959 
through  44-2998. 

Cooley,  K.R.,  cd. 

44-2958 

SOIL  FREEZING.  FROZEN  GROUND  PHYSICS, 
FREEZE  THAW  CYCLES.  FROST  PENETRA¬ 
TION,  SOIL  WATER.  CLIMATIC  FACfORS, 
HEAT  TRANSFER,  WATER  FLOW,  MEETINGS, 
AGRICULTURE,  FROST  ACTION 

SR  90-02 

ENVIRONMF.rO’AL  TRANSFORMATION  PRO- 
DUerS  OF  NITROAROMATICS  AND  NITRA- 
MINKS:  LITERATURE  REVIEW  AND  RECOM¬ 
MENDATIONS  FOR  ANALYTICAL  DEVELOP¬ 
MENT. 

Walsh,  M.,1,  Feb.  1990,  2lp.,  ADA-220  610,  57  refs 
44-3178 

EXPLOSIVES.  SOIL  POLLUTION.  WATER  POL¬ 
LUTION,  WASTES,  ENVIRONMENTAL  IM¬ 
PACT,  SOIL  CHEMISTRY,  CHEMICAL  ANAL¬ 
YSIS,  DECOMPOSITION. 


The  literature  describing  the  environmental  transformation 
of  organic  explosives  and  related  compounds  is  reviewed 
in  an  attempt  to  Identify  those  byproducts  for  which  certifled 
analytical  methods  should  be  developed  Among  those 
compounds  identifled  are  TNT  reduction  products  (aminodmi- 
^rotoluenes  and  diaminonitrotoliienes)  and  coupling  products 
(azoxytoluenes).  The  development  of  methods  is  also 
recommended  for  the  ammo  derivatives  of  DNT,  TNB  and 
DNB,  as  well  as  (he  nitroso  derivatives  of  HMX  and  RDX. 

SR  90-04 

FREEZEUP  DYNAMICS  OF  A  FRAZIL  ICE 
SCREEN. 

Axcison,  k.D.,  Feb.  1990, 8p..  ADA-219  588, 12  refs. 
44-2762 

FRAZIL  ICE.  RIVER  ICE,  ICE  CONTROL,  ICE 
BOOMS,  FREEZEUP. 

Fence  booms  made  of  wire  mesh  screen  have  been  proposed 
as  economical,  temporary  frazil  ice  control  structures,  'fhese 
screens  incorporate  frazil  uc  as  it  freeze^  to  the  screen 
matenat,  eventually  forming  a  frazil  tee  dam  ano  raising 
the  water  level  at  a  specified  location  The  purpose  of 
raising  (he  water  level  is  to  allow  the  formation  of  a  stable 
ice  cover  that  will  incorporate  still  more  frazil  ice  through 
hydraulic  thickening  of  the  cover  and  deposition  bener'h 
the  cover.  A  series  of  experiments  examining  the  freezeup 
ani  blocking  d^mamics  of  an  expanded  metal  frazil  ice  screen 
were  conducted  using  both  an  impermeable  barrier  a..d  frazil 
ice  A  qualitative  analysis  of  the  complex  frazil  ice  accumu¬ 
lation  process  indicated  three  phases  of  blocking — an  onfice 
flow  stage,  a  transition  stage,  and  a  permeable  flow  stage 
A  fourth  phase,  weir  flow,  was  observed  in  some  cases, 
and  is  expected  to  occur  in  prototype  structures.  High 
downstream  flow  velocities  were  associ^  with  the  onflee 
and  transition  stages  Downstreani  .ocities  decreased 
during  the  permeable  flow  stage,  althougn  piping  resulted 
in  velocity  jets.  The  test  results  indicate  that  u  rapidly 
and  completely  blocked  screen  is  desirable  to  minimize  the 
time  dunng  which  high  downstream  velocities,  which  lead 
to  bed  scour,  occur. 

SR  90-05 

X-RAY  PHOTOGRAPHY  METHOD  FOR  EX- 
PERIMENTAL  STUDIES  OF  THE  FROZEN 
FRINGE  CHARACTERISTICS  OP  FREEZING 
SOIL. 

Akaga'va.  S..  Feb.  1990, 69p..  ADA-222  448,  15  refs. 
44-3756 

SOIL  PREEZING,  FROST  HEAVE,  X  RAY  ANAL¬ 
YSIS.  ICE  LF.NSES,  GROUND  ICE,  TEMPERA¬ 
TURE  MEASUREMENT. 

The  objectives  of  this  report  are  to  demonstrate  a  useful 
method  for  observing  fro*  heave  in  freezing  soil  and  to 
evaluate  the  method  for  th.  itudy  of  frozen  fringe  charactem- 
tics.  X-ray  photography  of  lead  spheres  containing  ther¬ 
mocouples  was  tested  .n  conjunction  with  frost  heave  tests. 
By  applying  image-processing  techniques  for  determining  the 
coordinates  of  the  spheres,  it  p<»sible  to  obtain  precise 
temperature  profiles  and  deteriniiiv  ihe  deformation  in  freezing 
soil.  St'iin  and  strain  rate  data  calculated  from  the  coordi¬ 
nate*  of  the  lead  spheres  and  Ihe  temperature  profiles  show 
IV hen.  where  and  how  much  deformation  (heaving  and  consoli¬ 
dation)  has  taken  place  in  (he  freezing  soil  The  temperature 
and  strain  field  around  the  frozen  fringe  were  also  observed 
However,  (he  method  of  determining  the  frozen  fringe  location 
from  the  location  of  the  warmest  ice  lens  was  found  to 
be  questionable,  because  the  active  heaving  zone  was  found 
to  ^  located  between  the  warmest  visible  ice  lens  and 
the  0  C  isotherm.  This  was  especially  true  during  transient 
heaving,  which  occurs  while  the  0  C  isotherm  penetrates 
into  the  unfrozen  soil.  or  studying  the  precise  deformation 
characteristics  of  the  frozen  fringe,  further  precise  analysts 
of  the  X-ray  photo's  intensity  profile  will  be  needed  to 
convert  it  to  a  strain  profile.  The  accuracy  and  spicing 
of  the  temperature  sensors  do  not  seem  to  be  adequate 
for  temperature  measurements  in  the  frozen  fringe,  and  there 
IS  a  need  for  measurement  methods  that  are  more  accurate 
than  conventional  temperature  sensors 

SR  90-06 

SALMON  RIVER  ICE  JAM  CONTROL  STUD- 
lES:  INTERIM  REPORT. 

Axelson,  K.D.,  ct  al.  Apr.  1990,  8p.,  ADA-222  665.  9 
refs. 

Follyn,  E  P..  Zabilansky,  L.J.,  Lever,  J.H.,  Perham, 
R.E.,  Gooch,  G.E. 

44-3754 

ICE  JAMS,  RIVER  ICE,  ICE  CONTROL,  FRAZIL 
ICE,  FLOOD  CONTROL,  ICE  BOOMS,  UNITED 
STATES— IDAHO— SALMON  RIVER. 

ITie  city  of  Salmon,  FD.  has  been  affected  by  flooding  resulting 
from  an  icc  jam  on  (he  Salmon  River.  1'his  icc  jam, 
known  as  the  Deadwatcr  jam.  b  composed  of  frazil  ice 
Environmental  and  economic  constraints  require  an  innovative 
-approach  to  the  control  of  the  frazil  icc  in  this  situation. 
An  Ice  Control  Structure  (ICS)  should  provide  cnovsh  control 
of  both  production  and  transport  of  fra/il  ice  to  prevent 
the  Deadwatcr  jam  from  reaching  Salmon  Past  investiga¬ 
tions  have  indicated  that  a  temporary  ICS,  or  a  combination 
ot  temporary  and  peimancnt  structures,  might  be  succc’* 
at  Salmon  This  inteiim  report  documents  the  progr.ss 
of  s  study  intended  to  obtain  the  information  necessary 
to  design  en  ICS  upstream  from  Salmon 


SR  90-07 

SURFACE  CHANGES  IN  WELL  CASING  PIPE 
EXPOSED  TO  HIGH  CONCENTRATIONS  OF 
OnCANICS  IN  AQUEOUS  SOLUTION. 

Taylor  S.,  et  al.  Mar.  1990,  14p,  ADA-222  447,  12 
refs. 

Parker,  L. 

44-3755 

WELL  CASINGS,  GROUND  WATER,  SOIL  POL¬ 
LUTION,  WATER  POLLUTION,  WASTES, 
SCANNING  ELECTRON  MICROSCOPY,  COR¬ 
ROSION,  PIPES  (TUBES),  SURFACE  PROPER¬ 
TIES. 

This  preliminary  study  was  undertaken  to  assess  how  the 
surface  structural  characteristics  of  four  common  well  casing 
materials— polyvinyl  chloride  (PVC),  Teflon  (polytctrafluoro- 
ethylene,  I^FE),  stainless  steel  304  (SS304)  and  stainless 
steel  316  (SS316)— are  affected  by  exposure  to  an  aqueous 
solution  containing  tetrachloroethylenc.  toluene,  p-dichloro- 
benzene  and  o-dichlorobenzene  in  concentrations  near  their 
solubility  Casing  samples  that  had  been  exposed  to  a 
test  solution  for  t  week.  1  month  and  6  months  were 
examined  with  a  scanning  electron  microscope  (SEM)  and 
Cl  mpared  with  control  samples  placed  m  well  water  for 
an  eouivalent  time  period  Pieces  of  casing  that  had 
not  been  placed  in  any  aqueous  solution  were  also  examined 
and  are  assumed  to  be  representative  of  the  initial  structure 
of  the  casing's  surface  These  organics  are  of  concern 
at  hazardous  waste  sites,  where  they  often  occur  in  ground 
water  fhe  observations  indicate  that  the  surface  character¬ 
istics  of  PVC.  SS316  and  SS304  did  not  change  when  exposed 
to  the  organic  aqueous  solution.  The  surface  variability 
and  lack  of  distinguishing  features  at  high  magnification 
made  it  difficult  to  te'l  if  the  PTFE  surface  had  changed. 
However,  no  obvious  changes  (swelling,  pitting  etc )  were 
seen. 


SR  90-08 

ICE  EFFECTS  ON  HYDRAULICS  AND  FISH 
HABITAT. 

Ashton,  G.D.,  Apr.  1990,  24p.,  ADA-222  457,  5  refs. 
44-3753 

RIVER  ICE,  ICE  COVER  EFFECTT,  RIVER  FLOW, 
HYDRAULICS,  ANALYSIS  (MATHEMATICS). 
ICE  CONDITIONS,  UNITED  STATES-NEBRAS- 
KA-PLATTE  RIVER. 

The  effects  of  an  icc  cove^  on  the  flow  depths  and  velocities 
beneath  the  ice  are  analyzed  Data  from  gauging  records 
for  the  Platte  River  m  Nebraska  are  analyzed  using  this 
context  A  procedure  to  use  the  results  for  habitat  simula¬ 
tions  dunng  winter  periods  is  suggested.  The  effects  of 
partial  coverage  by  a  stationary  ice  cover  and  the  effects 
of  coverag  f  ice  on  multiple  channel  flow  distributions 
are  analyzvu 


SR  90-09 

CASE  STUDY  OF  POTENTIAL  CAUSES  OF 
FROST  HEAVE. 

Henry,  K.S.,  May  1990,  35p.,  ADA-224  071,  17  refs. 
44-4060 

FROST  HEAVE,  PAVEMENTS,  SOIL  FREEZING. 
RUNWAYS,  FROST  PROTECTION,  FROST 
PENETRATION,  SUBGRADE  SOILS. 

Frost  action  beneath  pavements  can  lead  to  several  problems, 
including  thaw  weakening,  which  causes  cracking  and  subse- 
quent  pumping  of  fine  soil  particles  ontn  the  surface,  as 
well  as  hazardous  conditions  caused  by  diflcrential  heaving 
This  stuiy  examined  data  and  frost-susceptiblc  soil  collected 
during  the  winter  of  1985-86  at  Ravalli  County  Airport. 
Hamilton,  MT,  to  determine  potential  causes  of  frost  heave 
Variables  analyzed  were  depth  to  water  table,  depth  of  frost 
penetration,  maximum  frost  heave,  and  soil  moisture  tension 
and  soil  temperature  with  depth  Analysis  of  the  field 
data  revealed  the  possibility  that  hydraulic  conductivity  of 
subgrade  soils  and  rates  of  heat  loss  m  the  soil  may  be 
limiting  frost  heave  rates  Soil  density  and  dep'h  to  water 
table  may  also  be  factors  affecting  amounts  of  frost  heave. 
Furthermore,  the  bast  course  ‘'gravel"  used  ui  the  airport 
contained  considerable  amounts  ni  fif.es  and  did  heave  some¬ 
what  m  laboratory  tests  Recommendations  for  design 
changes  to  reduce  frost  heave  at  Ravalli  County  Airport 
were  made 


SR  90-10 

WINTER  BRIDGING  EXERCISE  ON  THICK 
ICE:  FORT  MCCOY,  WISCONSIN,  1988. 
Coutermarsh,  B.A.,  Apr.  1990, 24p.,  ADA-223  682, 7 
refs. 

44-3957 

ICE  CROSSINGS,  RIVER  CROSSINGS.  ICE  CUT¬ 
TING,  BRIDGES,  MILITARY  OPERATION 
Deployment  alternatives  for  the  U  $  Army  Ribbon  Bridge 
on  a  waterway  covered  with  24-in  -thick  icc  were  invcstig^ti-d 
Icc  clearing  methods  using  a  bulldozer,  icc  tongs,  chain 
saws  and  the  hoists  available  on  the  bridge  tiansportcr  trucks 
ail  worked  with  varying  degrees  of  success  Sections  of 
the  Ribbon  Bridge  were  deployed  directly  on  the  icc  cover, 
a  procedure  that  has  potential  hut  that  also  has  problcn.s 
and  unanswered  questions 
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SPECIAL  REPORTS 


SR 


SR  90*11 

INVESTIGATION  OF  THE  UZ-3  DEW  LINE 
STATION  WATER  SUPPLY  LAKE. 

Kovacs,  A.»  Apr.  1990,  lOp.,  ADA*222  469,  6  refs. 
44-3752 

WATER  SUPPLY,  FROZEN  LAKES,  LAKE  WA¬ 
TER,  LAKE  ICE,  RADAR  PHOTOGRAPHY,  SUB¬ 
SURFACE  DRAINAGE,  SUBPERMAFROST 
GROUNDWATER,  PERMAFROST  BENEATH 
LAKES,  UNITED  STATES— ALASKA-NORTH 
SLOPE. 

The  level  of  t  lake  au^lying  water  to  the  LIZ-3  Dew 
Line  Station,  near  the  Chukchi  Sea  coast  of  Alaska,  had 
fallen  about  a  quarter  of  a  meter.  This  lowering  reduced 
the  availability  of  water  to  the  station  during  the  winter 
and  raised  concern  that  the  lake  may  continue  to  drain. 
A  radar  subsurface  sounding  survey  of  the  lake  was  made 
in  May  1984  to  determine  if  the  lake  contained  a  deep 
area^  from  which  potable  water  could  be  drawn  from  under 
the  ice  during  the  winter.  No  acceptable  deep  areas  were 
found.  Recommendations  are  provided  for  preventing  fur¬ 
ther  drainage  of  the  lake  and  for  deepening  a  portion  of 
the  lake.  A  possible  solution  for  making  the  sour  water 
remaining  under  the  winter  lake  ice  acceptable  for  consumption 
is  also  presented. 

SR  90-12 

USE  OF  SOFT  GRADE  ASPHALTS  IN  AIR- 
HELDS  AND  HIGHWAY  PAVEMENTS  IN 
COLD  REGIONS. 

Janoo,  V.C,  May  1990,  47p..  ADA-224  072,  $4  refs. 
44-4059 

PAVEMENTS,  BITUMINOUS  CONCRETES, 
CRACKING  (FRACTURING),  FROST  RESIST¬ 
ANCE,  FATIGUE  (MATERIALS),  BEARING 
STRENGTH,  FREEZING  INDEXES. 

Soft  grades  of  asphalt  cement  arc  being  used  for  controlling 
low  temperature  cracking  in  some  parts  of  the  northern 
regions  of  the  Umted  States  and  in  Canada.  The  U  S. 
Army  Corps  of  Engineers  (COE)  specified  softer  asphalts 
for  use  in  cold  re|^ons  (ETL  1110-3-369)  dated  Nov.  1976; 
at  present,  the  COE  uses  the  penetration  viscosity  number 
(PvN)  u  a  measure  of  the  temperature  susceptibility  of 
the  asphalt.  A  minimum  PVN  of  -0  5  is  specified  for 
moderately  cold  areas  and  -0.2  in  regions  where  the  design 
freezing  index  is  greater  than  39900  C-hr  Field  studies 
have  been  conducted  that  clearly  show  the  benefits  of  using 
softer  grades  of  asphalt  for  minimizing  low  temperature  ersek- 
ing  in  cold  regions;  however,  field  studies  relating  rutting 
to  asphalt  type  are  rare.  A  major  concern  is  whether 
or  not  pavements  constructed  with  softer  grades  of  asphalt 
are  more  susceptible  to  rutting  during  the  hot  summer  months. 
A  field  study  was  conducted  by  CRREL  to  gather  information 
on  the  use  of  soft  grades  of  asphalt  (AC  2  5.  AC  5  and 
AC  10)  and  their  associated  pavement  performance.  An 
attempt  was  made  to  compare  the  COE  specifications  with 
State  DOT  specifications  for  these  soft  grades  of  asphalt. 
The  influence  of  the  asphalts  studied,  and  the  preliminary 
results  of  this  field  program,  are  presented  in  this  report. 
For  the  longer  term  objectives  of  this  study,  new  or  reconstruct¬ 
ed  pavements  in  vanous  parts  of  the  country  will  be  monitored 
for  both  low  temperature  cracking  and  rutting. 

SR  90-13 

COMPARISON  OF  FOUR  VOLATILE  ORGANIC 
COMPOUNDS  IN  FROZEN  AND  UNFROZEN 
SILT. 

Taylor.  S.,  et  al.  Apr.  1990,  9p.,  ADA-224  009. 
Schumacher,  P.W.,  Perry,  L  B. 

44-3991 

SOIL  FREEZING,  SOIL  POLLUTION.  SOIL 
CHEMISTRY,  WASTE  TREATMENT. 

The  efiect  of  freezing  on  the  distribution  and  movement 
of  four  volatile  organic  compounds  was  studied  in  a  silty 
soil.  Eight  polycarbonate  test  tubes  were  filled  with  spiked 
saturated  soil.  The  soil  was  frozen  half  way  up  m  four 
of  the  tubes;  the  other  four  were  controls  and  were  not 
frozen  It  was  found  that  freezing  a  water-saturated  stli 
spiked  with  chloroform,  benzene,  toluene,  or  letrachlorocthy- 
lene  did  not  move  the  organics  ahead  of  the  freezing  '‘font, 
but  rather  that  freezing  retarded  the  volatilization  of  each 
organic  in  the  frozen  soli  relative  to  the  unfrozen  ^oi). 

SR  90-15 

MULTIBAND  IMAGING  SYSTEMS. 

McKim,  H.L,  et  al.  May  1990,  lOp.,  ADA-223  969 
Merry,  C.J.,  LaPotin,  N.T. 

44-4058 

TERRAIN  IDENTIFICATION,  REMOTE  SENS¬ 
ING,  SPACECRAFT,  MILITARY  OPERATION, 
SPACEBORNE  PHOTOGRAPHY,  AERIAL  SUR¬ 
VEYS,  DATA  PROCESSING,  PHOTOINTERPRE- 
TATION. 

Digital  data  from  satellite  systems  can  provide  timely  and 
detailed  terrain  information  for  battlefield  intelligence  Mul¬ 
tiband  imaging  systems  that  can  acquire  simultaneous  remotely 
sensed  dsta  for  the  same  ground  locality  throughout  the 
electromagnetic  spectrum  are  available  for  analysis  using 
conventional  photo  interpretation  techniques  or  more  sophis¬ 
ticated  digital  image  processing  methods  This  report  de- 
'‘*ribes  existing  and  future  muUiband  imaging  systems  with 
the  emphasis  cn  boss  a  terram  analyst  would  use  these 
data  to  prepare  thematic  ovcr!a>s. 


SR  90-17 

THERMAL  INFRARED  SURVEY  OF  WINTER 
TRAILS  IN  THE  FT.  WAXNWRIGHT  TRAINING 
AREA,  ALAFKA. 

Collins,  CM.,  et  at,  May  1990, 16p.,  ADB-i45  746, 6 
refs. 

Haugen,  R.K. 

44-3988 

ROAD  ICING.  MILITARY  OPERATION, 
NALEDS,  INFRARED  PHOTOGRAPHY.  ICE 
ROADS,  TERRAIN  IDENTIFICATION.  SNOW 
ROADS,  INFRARED  RECONNAISSANCE,  PER¬ 
MAFROST  BENEATH  ROADS,  UNITED  STATES 
—ALASKA— FORT  WAINWRIGHT. 

A  thermal  infrared  imaging  system  was  mounted  on  an 
Army  UH-IH  helicopter  and  used  to  conduct  a  aeries  of 
survey  flights  over  the  wlntei  .rail  network  of  the  Ft.  Wain- 
wrighl  Training  Area  during  November  1986.  The  training 
area  is  south  of  the  Tanana  River  from  Fairbanks  and  consists 
of  2600  sq.  km.  of  nearly  flat  land  underlain  by  discontinuous 
permafrost.  A  network  of  trails  has  been  developi^l  over 
the  years  to  allow  access  to  the  training  area  during  the 
winter  for  unit  training  and  large-scale  military  maneuvers. 
The  purpose  of  the  survey  flights  was  to  try  to  identify 
areas  along  the  (rails  where  groundwater  comes  to  the  surface 
as  springs,  seeps  and  stream  overflows.  During  the  winter 
these  outflow  areas  can  be  a  source  of  extensive  ground 
Icings  ss  the  water  repeatedly  seeps  to  the  surface  and 
freezes  These  areas  frequently  remain  unfrozen  below 
a  thin  ice  cover  well  Into  the  winter,  and  vehicles  have 
become  stuck  when  they  broke  through  the  thin  ice.  On 
the  thermal  IR  imagery,  overflow  or  icing  areas  were  easily 
discernible  as  brighter  (warmer)  areas  against  the  darker 
(colder)  snow-covered  terrain.  Even  at  night,  details  of 
the  snow-covered  trails,  airfields  and  different  vegetation 
types  could  be  ascertained  in  the  thermal  IR  image,  due 
to  slight  differences  in  thermal  properties.  Information 
acquired  during  this  study  was  supplied  to  the  Ft.  Wainwright 
Directorate  of  Plans,  Training,  and  Mobilization  and  was 
used  to  reroute  trails  around  the  overflow  and  icing  areas, 
allowing  unimpeded  winter  access  into  the  training  area. 
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MONOGRAPHS 


M  81-01 

THERMAL  PROPERTIES  OF  SOILS. 
Ftrouki.O.T.,  Dec.  1981,  136p.,  ADA-111  734,  Refs. 
p.125-132. 

39-1258 

FROZEN  GROUND  THERMODYNAMICS,  PER¬ 
MAFROST  HEAT  TRANSFER,  FROZEN 
GROUND  MECHANICS,  SOIL  PHYSICS,  SOIL 
MECHANICS,  THERMAL  CONDUCTIVITY, 
SOIL  WATER,  SOIL  FREEZING. 

This  monoiraph  descnbes  the  thermtl  properties  of  toils, 
unfrotea  or  frozen.  Tlie  effects  on  &ese  properties  of 
wftter  tnd  its  ^hase  chanfes  are  detailed.  An  explanation 
U  ^ven  of  the  interaction  between  mouture  and  heat  transfer. 
Other  influences  on  soil  thermal  properties  are  described, 
includini  such  factors  as  soil  composition,  structure,  additives, 
salts,  organics,  hysteresis  and  temperature  Techniques 
for  testing  soil  thermal  conductivity  are  outlined  and  the 
methods  for  calculaung  this  property  are  described.  The 
monograph  gives  the  results  of  an  evaluation  of  these  methods 
whereby  their  predictions  were  compared  with  measured 
values,  thus  showing  their  applicability  to  various  soil  types 
and  conditions. 

M  81-02 

FROST  SUSCEPTIBILITY  OF  SOIL;  REVIEW 
OP  INDEX  TESTS. 

Oumberlaio,  E.J.,  Dec.  1981,  llOp.,  ADA-111  752. 
For  another  source  see  37-973  (MP  1557).  Refs. 
p.83-88. 

39-2034 

FROST  HEAVE,  SOIL  FREEZING.  SOIL  ME¬ 
CHANICS,  ICE  WATER  INTERFACE,  ICE  SOLID 
INTERFACE.  SOIL  CLASSIFICATION.  TEM¬ 
PERATURE  GRADIENTS,  SOIL  WATER,  PARTI¬ 
CLE  SIZE  DISTRIBUTION.  GRAIN  SIZE. 

Methods  of  determining  the  frost  suMeptibility  of  soils  are 
identified  and  presented  in  this  report.  More  than  one 
hundred  criteria  were  found,  the  most  common  based  on 
particle  size  characteristics  These  particle  size  criteria 
are  frequently  augmented  ^  information  such  u  arain  size 
distribution,  uniformity  coefficients  and  Aiterberg  iimiis  In¬ 
formation  on  permeabtlity,  mineralogy  and  soil  classification 
hu  also  been  used.  More  complex  methods  requiring 
pore  size  dUtribuion,  moisture-tension,  hydraulic-conductivity, 
heave-stress,  and  frost-heave  tests  have  also  been  proposed 
However,  none  has  proven  to  be  the  univerul  test  for  determin¬ 
ing  the  frost  suKcptibility  of  soils.  Based  on  this  survey, 
four  methods  are  proposed  for  further  study.  They  are 
the  U.S  Army  Corps  of  Engineers  Frost  Susceptibility  Classifi¬ 
cation  System,  the  moisture-tension  hydraulic-cv/nductiviiy 
test,  a  new  frost-heave  test,  and  the  CBR-after-thaw  test 

M  82-01 

GROWTH,  STRUCTURE,  AND  PROPERTIES 
OF  SEA  ICE. 

Weeks,  W.F.,  et  si,  Nov.  1982,  130p.,  ADA- 123  762, 
Refs,  p.l  17-130. 

Ackley,  S.F. 

37- 2407 

SEA  ICE,  ICE  ELECTRICAL  PROPERTIES.  ICE 
MECHANICS,  ICE  SALINITY.  ICE  THERMAL 
PROPERTIES,  ICE  CRYSTAL  STRUCTURE,  ICE 
PHYSICS.  GRAIN  SIZE,  ICE  CRYSTAL 
GROWTH,  GAS  INCLUSIONS,  TEMPERATURE 
EFFECTS. 

This  monograph  descnbes  in  some  detail  the  current  state 
of  knowledge  of  the  observed  vanations  in  the  structural 
characteristics  (grain  size,  crystal  onentation.  bnne  layer 
spacing)  and  composition  (bnne,  gas  and  solid  salts)  of  sea 
ice  as  well  u  the  presumed  causes  of  these  variations.  The 
importance  of  these  vanations  ii.  controlling  the  large  observed 
changes  in  the  mechanical,  thermal  and  electrical  properties 
of  the  sea  ice  is  also  discussed. 

M83-1 

mechanical  BEHAVIOR  OF  SEA  ICE. 
Mellor.  M,  June  1983,  I05p,  ADA-131  852,  Refs 
p.99-105. 

38- 469 

SEA  ICE,  ICE  MECHANICS.  ICE  ELASTICITY. 
ICE  STRENGTH,  FRACTURING,  FLEXURAL 
STRENGTH,  STRESSES,  STRAINS,  RHEOLOGY. 
MECHANICAL  PROPERTIES.  PRESSURE 
RIDGES,  ANALYSIS  (MATHEMATICS). 

The  first  part  of  the  report  provides  an  introduction  to 
the  mechanics  of  deformable  solids,  covering  the  basic  ideas 
of  stress  and  strain,  rheology,  equilibrium  equations,  strain/dis- 
placement  relations,  constitutive  equations,  and  failure  cnteria 
Fracture  mechanics  and  fracture  toughness  are  also  reviewed 
bnefly  The  second  part  of  the  report  summarizes  avi^iiable 
data  on  the  mechanical  properties  of  freshwater  ice  and 
saline  ice.  accounting  for  the  infiuences  of  strain  rate  and 


loading  rate,  temperature,  porosity,  s^inity,  and  grain  size 
Boundary  value  problems  are  not  dealt  with,  but  there  is 
discussion  of  some  miscellaneous  topics,  including  thermal 
strains,  behavior  of  brash  tee,  and  pressure  ndges.  The 
report  was  written  as  a  study  text  for  a  NATO  Advanced 
Study  Institute  on  Sea/Ice/ Air  Interactions,  and  was  intended 
to  be  used  in  conjunction  with  companion  texts  on  related 
topics. 


M  84-01 

FRAZIL  ICE  DYNAMICS. 

Daly.  S.F.,  Apr.  1984, 46p..  ADA- 142  037,  Refs.  p.44. 
46. 

38-4420 

FRAZIL  ICE,  ICE  MECHANICS,  ICE  CRYSTAL 
GROWTH,  ICE  CRYSTAL  NUCLEI,  HEAT 
TRANSFER,  ICE  FORMATION.  ICE  PREVEN- 
TION,  SUPERCOOLING,  TURBULENT  FLOW, 
ANALYSIS  (MATHEMATICS). 

To  describe  the  dynamic  evoluUon  of  frazil  ice  in  turbulent 
natural  water  bodies,  the  basic  equation  for  dynamic  frazil 
crystal  number  continuity  and  the  basic  equation  of  heat 
balance  for  a  differentiat  volume  are  develop^.  Crystal 
growth  and  nucleation  of  new  crystals  are  the  major  parameters 
in  these  equations  Expressions  for  the  growth  rate  of 
frazil  ice  crystals  are  described.  The  growth  rate  along 
the  major  axu  u  controlled  by  heat  transfer  The  heat 
transfer  coefficient  is  a  function  of  crystal  size,  the  fluid 
turbulence,  and  the  fluid  properties.  The  magnitude  of 
inertial  and  buoyancy  forces  on  the  ice  crystals  are  determined 
as  is  their  influence  on  the  heat  transfer.  Spontaneous 
nucleation  of  ice  can  be  discounted;  secondary  nucleation 
IS  responsible  for  the  vast  majority  of  frazil  ice  crystals 
The  theoretical  rate  of  secondary  nucleation  is  partially  mod¬ 
eled  as  a  function  of  the  supercooling,  fluid  turbulence  and 
crystal  size  distribution  A  simple  analytical  solution  of 
the  basic  equations  u  developed  for  the  growth  of  frazil 
ice  in  a  well-mixed,  steady-state  cryst:.ilizer. 


M  84-02 

ATMOSPHERIC  ICliSG  ON  SEA  STRUCTURES. 
Makkoneo,  L.,  Apr.  1934, 92p ,  ADA- 1 44  448,  Refs. 
p.77-92. 

39-97 

ICING.  OFFSHORE  STRUCTURES,  ICE  ACCRE¬ 
TION.  ICE  PREVENTION,  ICE  ADHESION.  ICE 
SOLID  INTERFACE,  ICE  PHYSICS,  CLIMATIC 
FACTORS,  ICE  LOADS,  SUPERCOOLING, 
ANALYSIS  (MATHEMATICS),  DESIGN. 

Atmospheric  icing  (icing  due  to  fog,  precipitation  and  water 
vapor  in  air)  as  a  physical  process  and  the  problems  it 
causes  for  ships  and  stationary  offshore  structures  are  reviewed 
Estimation  of  the  probability  and  seventy  of  atmosphenc 
icing  based  on  climatological  and  geogrsohical  factors  is 
discusKd.  and  theoretical  methods  for  calculating  the  intensity 
of  atmosphenc  icing  at  sea  are  suggested.  Existing  data 
on  the  dependence  of  the  atmospheric  icing  rate  and  the 
properties  of  the  accreted  tee  on  the  meteorological  conditions 
are  analyzed  The  methods  of  measuring  the  icing  rale 
and  ice  prevention  methods  arc  discussed 


M  84-03 

ICE  DYNAMICS. 

Hiblcr,  W.D..  Ill,  July  1984,  52p.,  ADA-147  376, 
Refs,  p.48-52. 

39-896 

ICE  MECHANICS,  RHEOLOGY.  DRIFT,  THER- 
MODYNAMIC:S,  ICE  PLASTICITY,  OCEANOG¬ 
RAPHY,  SEA  ICE,  ICE  FORMATION.  ICE  MR 
INTERFACE,  ICE  WATER  INTERFACE,  ICE 
STRENGTH,  ICE  COVER  THICKNESS.  ICE 
MODELS,  SEA  WATER.  AmARCTV  A— WED¬ 
DELL  SEA. 

This  monograph  reviews  essential  aspects  of  sea  ice  dynamics 
of  the  Arctic  and  Antarctic  on  the  geophysual  scale  and 
discusses  the  role  of  ice  dynamics  in  air-sea-ice  mteraction 
The  review  is  divided  into  the  following  components  a) 
a  diKUSsion  of  the  momentum  balance  describing  ice  drift, 
b)  an  examination  of  the  nature  of  sea  ice  rheoiog>  on 
the  geophysical  scale,  c)  an  anal)sis  of  the  relationship  between 
tee  strength  and  ice  thickness  characteristics,  and  d)  a  discus¬ 
sion  of  the  role  of  ice  dynamics  in  the  atmosphere-icc- 
ocean  system  Because  of  the  unique,  highly  nonlinear 
nature  of  sea-icc  interaction,  special  attention  i;  given  to 
the  ramifications  of  icc  interaction  on  sea  ice  motion  and 
deformation  TheK  ramifications  are  illustrated  boih  by 
analytic  solution  and  by  numerical  model  results  In  addi¬ 
tion.  the  rote  of  ice  dynamics  in  the  atmosphere-ice-occan 
system  is  discussed  in  light  of  nummcal  modeling  experiments, 
including  a  fully  coupled  ice-ocean  model  of  the  Arctic- 
Gtecnland-Norwegisn  seas 


M  85-01 

EROSION  OP  NORTHERN  RESERVOIR 
SHORES.  AN  ANALYSIS  AND  APPLICATION 
OF  PERTINENT  LITERATURE. 

Lawson,  D.E.,  May  1985, 198p.,  ADA-157  811,  Refs. 
p.137-191. 

40-4448 

SHORE  EROSION,  ICE  COVER  EFFECT,  RESER¬ 
VOIRS,  SLOPE  PROCESSES,  PERMAFROST, 
SHORELINE  MODIFICATION,  GROUND  WA¬ 
TER,  WATER  LEVEL,  MODELS,  WATER 
WAVES.  FORECASTING,  TEMPERATURE  EF¬ 
FECTS. 

This  monograph  describes  the  current  state  of  knowledge 
of  northern  reservoir  shore  erosion,  primarily  by  examining 
the  results  of  erostonal  studies  on  lakes,  couts  and  nven. 
The  major  erosional  processes  of  reservoir  beaches  and  bluffs 
and  their  mechanics  are  discussed  in  detail  Thermal  and 
physical  parameters  affecting  the  erodibility  of  shores,  the 
environmental  impacts  of  erosion,  and  the  basic  characteristics 
of  the  unique  reservoir  environment  are  reviewed.  Current 
models  of  shore  zone  devetoprent  are  also  presented.  This 
literature  analysis  revealed  that  knowledge  of  erosion  and 
recession  in  northern  impoundments  U  severely  limited. 
Quantiiaiive  analyses  of  the  processes  of  erosion  and  their 
relative  importance,  parameters  determining  the  nature,  rate 
and  timing  of  erosion,  and  models  to  predict  the  erodibility 
of  a  shore  for  use  in  mmimizine  shoreline  recession  remam 
in  need  of  basic  field  research. 

M  88-01 

HEAT  CONDUCTION  WITH  FREEZING  OR 
THAWING. 

Lunardini,  V  J..  Apr.  1988,  329p.,  Refs.  p.267.28L 

43- 3847 

HEAT  TRANSFER,  PHASE  TRANSFORMA¬ 
TIONS,  CONDUCTION,  FREEZING,  MELTING, 
THAWING 

Freezing  of  water  or  melting  of  tee  are  phenomena  that 
underlie  many  important  scientific  and  engineering  studies 
of  cold  regions  Mathematical  methods  of  treating  these 
phase-change  heat  transfer  problems  are  critical  to  understand¬ 
ing  and  dealing  with  the  problems  that  freeze-thaw  causes. 
While  convection  may  be  an  important  heat  transfer  mode, 
it  can  often  be  neglected  without  significant  error.  This 
report  deals  only  with  problems  for  which  conduction  is 
the  basic  heat  transfer  mode  or  for  which  the  solutions 
can  be  obtained  in  terms  of  conduction-Uke  problems. 
Where  possible,  exact  solutions  are  presented,  but  since  these 
are  qu'ie  limited  for  phase-change  problems,  approximate 
solutions  are  examined  in  some  detail.  The  approximate 
methods  are  1)  the  perturbation  method,  which  lea^  to 
quasi-siaitonary  techniques,  2)  the  heat  balance  integral  meth- 
and  3)  Biot’s  variational  principle.  'The  theory  associated 
With  these  methods  is  discussed  in  the  appendixes  The 
available  exact  solutions  are  derived  and  explained.  Graph¬ 
ical  solutions  are  then  developed  for  practical  applications 
to  widely  occurring  problems.  The  approximate  solutions 
are  used  to  generate  design  curves — such  as  those  for  phase- 
change  depth,  ternperaturr.  and  heat  (low  vs  lime.  The 
results  are  presented  so  as  to  be  easily  accessible  to  practicing 
engineers  without  recourse  to  elaborate  calculations.  This 
IS  especially  true  for  application  to  soil  systems 

M  90-01 

SEA  ICE  PROPERTIES  AND  PROCESSES; 
PROCEEDINGS  OP  THE  W.F.  WEEKS  SEA  ICE 
SYMPOSIUM. 

Ackley.  S.F.,  cd,  Feb.  1990,  299p.,  ADA-221  723, 
Refs,  passim.  For  individual  papers  see  44-3809 
through  44-3867  or  B-42106,  F-42I03  through  F- 
42105,  F-42107  through  F-421!3.  and  1-42114. 
Weeks,  W  F ,  ed,  W  F  Weeks  Sea  Ice  Symposium:  Sea 
Icc  Properties  and  Processes,  San  Francisco,  CA,  Dec. 
1988. 

44- 3808 

SEA  ICE  DISTRIBUTION,  ICE  PHYSICS,  ICE 
DEFORMATION.  ICE  CONDITIONS,  CLIMATIC 
FACTORS.  ICE  MECHANICS,  MEETINGS. 

The  W.F  Weeks  Sea  Ice  Symposium  held  in  Sin  Francisco, 
Dec  I9S8  incliiJcs  84  papers  and  abstracts  written  by  about 
150  authors  Studies  of  sea  ice  properties  earned  out 
m  the  Arctic  and  Antarctic  were  reported 

M  I-A 

CHARACTERISTICS  OF  THE  COLD  REGIONS. 
Gcrdcl,  R.W.,  Aug.  1969.  51p.,  AD-695  661,  64  refs. 
24-3398 

TEMPERATURE  .DISTRIBUTION.  SNOW 
COVER  DISTRIBUTION.  GLACIER  ICE,  FROZ¬ 
EN  GROUND.  PERMAFROST  STRUCTURE, 
LAKE  ICE.  RIVFR  ICE,  SEA  ICE. 

The  paper  gives  a  brief  mttoduction  to  total  cold  environments 
relating  the  characteristics  of  the  cold  regions  to  the  problems 
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produced  which  hinder  man’s  activities  in  these  regions 
Discussed  are  the  zonal  temperature  regimes,  the  various 
forms  and  aspects  of  snow  and  ice,  frozen  ground  and  perma- 
frost  and  the  atmospheric  phenomena  of  the  greenhouse 
effect,  refraction,  reflection,  and  luminance. 

MI-Al 

SELECTED  ASPECTS  OF  GEOLOGY  AND 
PHYSIOGRAPHY  OP  THE  COLD  REGIONS. 
Steams,  S.R.,  July  1965,  40p.,  AD*630  983,  50  refs. 
24-3399 

GEOLOGIC  STRUCTURES,  MOUNTAINS, 
PLAINS,  TEMPERATURE  DISTRIBUTION, 
TOPOGRAPHIC  FEATURES,  SEA  ICE,  PERMA¬ 
FROST. 

The  cold  regions  of  the  earth  are  deflned  and  described 
m  terms  of  their  physiographic  features  geologic  histones, 
temperature  characteristics,  vegetation  limitations,  permafrost 
line,  and  sea  ice  limits 

M  1-A2 

PERMAFROST  (PERENNIALLY  FROZEN 
GROUND). 

Steams,  S.R,  ,  Aug  1966,  77p.,  AD-642  730,  In¬ 
cludes,  p.71-77,  Desenption  and  classification  of  froz¬ 
en  soils  by  K.A.  Linell  and  C.W.  Kaplar  Bibliog. 
p.65-69. 

Linell,  K.A.,  Kaplar,  CW. 

24-3400 

PERMAFROST  DISTRIBUTION,  PERMAFROST 
STRUCTURE,  PERMAFROST  HEAT  BALANCE, 
SURFACE  FEATURES.  VEGETATION  PAT¬ 
TERNS,  COLD  WEATHER  CONSTRUCTION. 

This  monograph  summarizes  information  on  permafrost  for 
engineering  construction  in  cold  regions  The  distribution 
and  origin  of  permafrost  is  discussed  and  information  on 
structure,  thickness,  and  thermal  regime  is  summarized.  Pat¬ 
terned  ground  and  vegetation  in  the  cold  regions  are  discussed 
and  the  engineering  significance  of  permafrost  is  reviewed 

M  I-A3ft 

CLIMATOLOGY  OPTHE  COLD  REGIONS.  IN- 
TRODUenON.  NORTHERN  HEMISPHERE, 
PARTI. 

Wilson,  C.,  June  1967, 14lp.,  AD-656447,  For  Part  II 

See  24-3402.  323  refs 

24-3401 

CLIMATOLOGY,  TOPOGRAPHIC  FEATURES, 
ATMOSPHERIC  CIRCULATION,  HEAT  BAL¬ 
ANCE.  RADIATION  BALANCE. 

A  review  summary  of  the  climatological  environment  of 
the  Northern  Hemisphere  contains  a  general  introduction 
to  the  cold  regions  and  a  discussion  of  geographic  controls 
and  meteorological  aspects  including  1 )  the  hemisphere  surface 
in  terms  of  configuration  and  relief,  vegetation  zones  and 
permanent  and  seasonal  ice  and  snow,  2)  the  general  circulation 
and  weather  system  dealing  with  the  circumpolar  vortex, 
aea-level  pressure  and  cyclonic  frequency,  circulation  system 
persistence,  and  surface  weather  associated  with  high  latitude 
pressures.  3)  the  net  radiation  and  heat  balance 
M  I-A3b 

CLIMATOLOGY  OF  THE  COLD  REGIONS 
NORTHERN  HEMISPHERE.  PART  II. 

Wilson,  C.,  Aug.  1969,  I58p..  AD-674  185.  For  Part 
I,  see  24-3401.  Extensive  bibliogs  with  each  major 
section. 

24-3402 

CLIMATOLOGY.  TEMPERATURE  EFFECTS. 
HUMIDITY.  PRECIPITATION  (METEOROLO¬ 
GY),  WIND  FACTORS,  ICE  FOG. 

Three  major  topics  are  treated  in  this  paper  temperature, 
humidity  and  precipitation,  and  surface  winds  Tempera¬ 

ture  data  for  structural  design,  vegetation  and  soil  temperatures, 
and  inversions  are  presented  Visibility  and  icing  data  are 
included  with  the  section  on  atmospheric  humidity  and  precipi¬ 
tation  Average  and  maximum  wind  speeds  with  their 
prevailing  directions  and  blowing  snow  dat.^  are  gi>en 
M  I-A3C 

CLIMATOLOGY  OF  THE  COLD  REGIONS 
SOUTHERN  HEMISPHERE. 

Wilson,  C,  May  1968,  77p..  AD-674  185.  281  refs 
24-3403 

CLIMATOLOGY,  ATMOSPHERIC  CIRCULA¬ 
TION,  HEAT  BALANCE.  METEOROLOGICAL 
DATA,  ANTARCTICA. 

This  monograph  summanzes  the  climatology  of  the  cold 
regions  of  the  Southern  Hemisphere  which  consist  almost 
entirely  of  the  Antarctic  Continent  Coniparsions  with 
the  northern  c'fV  regions  arc  followed  by  a  systematic  treat¬ 
ment  of  general  circulation,  the  energy  budget,  and  mcieorolog- 
ical  elements  forming  the  climate  of  the  region  Thirty* 
two  illustrations  (msny  of  several  parts)  and  ten  tables  give 
climatological  data,  and  a  selected  bibliography  of  2RI  items 
provides  complete  coverage  for  further  details 

M  I*A3d 

RADIOACTIVE  FALLOUT  IN  NORTHERN  RE¬ 
GIONS. 

Wilson,  C,  Feb  1967,  35p .  AD-656  448.  1 19  refs 
24-3404 

FALLOUT.  RADIOACTIVE  ISOTOPES.  ATMO¬ 
SPHERIC  CIRCULATION. 


Information  and  data  are  given  on  the  distnbution  of  radioac¬ 
tive  fallout  and  atmospheric  processes,  announced  nuclear 
deionaoons,  and  monthly  fallout  deposition  collection.  It 
1$  pointed  out  that  the  3  dangerous  isotopes  are  Sr-90, 
0-137,  and  1-131.  The  data  suggest  that  the  arctic  and 
subarctic  stratosphere  plays  an  important  role  in  the  retention 
and  release  of  Uw  oactive  fallout  so  that,  regardless  of  the 
latitude  at  which  the  debns  is  injected  into  the  stratosphere, 
the  fallout  pattern  may  be  unchanged  There  is  a  close 
relationship  between  the  troposphenc  ^et  streams  and  associat¬ 
ed  cyclonic  disturbances  and  the  distribution  of  fallout  at 
the  earth's  surface  This  hypothesis  calls  for  the  transfer 
of  the  debris  in  well-dermed  layers  from  the  arctic  stratosphere 
deep  down  into  the  troposphere  in  the  vicinity  of  the  jet 
stream,  where  subsidence  in  the  rear  of  cyclomc  disturbances 
and  the  precipitation  processes  aid  the  rapid  fall  to  earth. 
In  the  northern  regions,  fallout  behavior  depends  on  the 
initial  pattern  of  the  westerly  vortex  at  the  time  of  the 
detonation  and  its  subsequent  development 

M  I-Bl 

ANTARCTIC  ICE  SHEET. 

Mcllor,  M.,  Feb.  1961,  50p..  AD.276  609,  65  refs. 
24-3405 

LAND  ICE.  ICE  COVER  THICKNESS,  ICE  TEM- 
PERATURE,  SNOW  COVER.  MASS  BUDGET, 
ANTARCTICA. 

The  paper  summarizes  cabling  (as  of  1960)  knowledge  of 
the  Antarctic  continent  for  the  use  of  professional  engineers 
engaged  in  design  or  construction  in  that  region  Treated 
are  the  topographic  features,  accumulation,  ablation,  and 
drifting  of  snow,  and  a  vanely  of  ice  charactensiics  including 
flow,  thickness,  variation  of  properties,  temperature,  mass 
budget,  and  annual  gains  and  losses. 

M  I-B2 

GREENLAND  ICE  SHEET. 

Bader,  H.,  Sept.  1961,  I8p,  AD-276  610,  11  refs. 
24-3406 

LAND  ICE.  ICE  COVER  THICKNESS,  ICE  TEM¬ 
PERATURE.  SNOW  DENSITY,  FIRNIFICATiON. 
The  paper  summarizes  the  exbting  (as  of  1961)  knowledge 
of  Greenland  for  use  of  professions'  <.ngineers  engaged  in 
design  or  construction  in  that  region.  Discussed  are  the 
extent  and  thickness  of  the  ice  sheet,  the  regimen  under 
which  It  exists,  surface  and  subsurface  temperatures,  and 
snow  densifleation 

M  II-Al 

HEAT  EXCHANGE  AT  THE  GROUND  SUR¬ 
FACE. 

Scott,  R.F.,  July  1 964, 49p.  plus  append  ,  AD-449434, 

56  refs 

24-3407 

MEASURING  INSTRUMENTS,  METEOROLOG¬ 
ICAL  DATA,  WIND  FACTORS,  TEMPERATURE 
EFFECTS,  SOIL  TEMPERATURE.  HEAT  BAL¬ 
ANCE.  FREEZE  THAW  INDEXES 
The  pa-er  summarizes  cxistm,  (as  of  1964)  knowledge  of 
heat  cxehange  at  the  ground  surface  fiom  an  engineering 
viewpoint,  aiming  at  the  sotulion  of  the  problem  of  predicting 
the  ground  pencualion  of  the  freezing  point  isotherm  from 
weather,  soil,  and  surface  conditions  As  perameters  used 
in  the  solution,  radiaiion.  wind  and  air  tcmpcralurc,  soil 
and  suhsurfacc  r-,,ipcralurcs,  surface  heal  balance,  and  freezing 
and  rhawiti-  indexes  arc  considered 

M  n-  -.2a 

SEISMIC  EXPLORATION  IN  COLD  REGIONS. 
Rocthlisbcrgcr.  H.  Oct  1972,  I38p.  AD-752  111, 
199  refs 
27-1681 

SUBSURFACE  INVESTIGATIONS.  SEISMIC 
VELOCITY.  ICE  PLASTICITY.  SNOW  PLASTICI¬ 
TY.  FROZEN  GROUND  MECHANICS.  GLA¬ 
CIERS. 

This  monograph  contains  a  comprehensive  review  of  the 
use  of  scivmic  merhodv  and  related  techniques  based  on 
ctasliv  waves,  lo  gam  information  on  the  geometry  and 
physical  properties  of  the  substrata  in  cold  regions,  parlicutarly 
snow,  ice  and  frozen  ground  Pertinent  clastic  properties 
of  these  materials  arc  described  and  methods  for  determining 
seismic  velocities  arc  summarized  Theories  and  application 
of  reflection  and  refraction  soundings  on  glaciers,  continental 
ICC  sheets,  tec  shelves,  and  froren  ground  arc  reviewed 
Surveys  employing  surface  waves,  and  special  applicalinn 
of  clastic  waves,  are  described  included  with  the  text 
arc  7i  figures  and  about  200  selected  rcfcicnccs 

M  II-B 

PHYSICS  AND  MECHANICS  OF  SNOW  AS  A 
MATERIAL. 

Bader,  IL.  c:  al.  July  1962. 79p..  AD-287  052. 60  rcK 

Kuroiwa.  D 

24-3408 

SNOW  PHYSICS,  ELECTRICAL  PROPERTIL.S, 
THERMAI.  PROPERTIES.  MFTAMORPHISM 
(SNOW).  CLASSIFICATIONS.  SNOW  DENSITY. 
SNOW  COMPRF..SSION.  COMPRESSIVE 
•STRENGTH.  SNOW  CREEP.  TENSILE 
STRENGTH.  SHEAR  STRENGTH 
fhc  paper  summaiircs  existing  (as  of  1962)  knowledge  of 
the  prol<ettics  of  snow  as  a  malcriat  Its  structure,  changes, 
pctmcahiiily.  slasstfivalion.  mcvhanivs.  thermal  and  cicvtiival 
properties  arc  vicscribcd  and  tihisiratcd 


M  II-Cl 

SNOW  AND  ICE  ON  THE  EARTH’S  SURFACE, 
Mcllor,  M.,  July  1964,  163p.,  AD-449  925,  Chapter 
bibliographies. 

24-3409 

SEA  ICE,  SNOW  PHYSICS,  GLACIER  ICE. 
GLACIOLOGY,  ICE  FORMS 

An  extensive  treatment  is  given  to  the  various  aspects  of 
glaciers  including  classification,  area  and  thickness,  and  distn¬ 
bution;  flow,  wastage,  mass  economy,  temperatures,  past  glacia¬ 
tions.  and  study  techniques  The  natural  forms  of  ice, 

I  e ,  snow,  frost,  lake  tee.  river  ice,  sea  ice,  icebergs,  and 
ground  ice  are  described  Snow  is  treated  from  the  viewpoint 
cf  Its  effects  and  changes  after  it  has  fallen  to  the  surface. 

M  n-C2a 

PHYSICS  OF  ICE. 

Glen,  J.W.,  April  1974,  81p.,  AD-778  009. 

28-4125 

ICE  PHYSICS,  ICE  CRYSTAL  STRUCTURE,  ICE 
MELTING,  ICE  SURFACE. 

Existing  knowledge  of  tee  physics  is  summanzed  Ice 
crystalline  structure  including  defects  in  structure,  polycrystal- 
line  ice  and  gram  boundaries,  electrical  properties,  thermal 
properties,  propagation  of  electromagnetic  waves  in  ice  and 
optical  properties,  nucleaiion  and  growth  of  ice  crystals, 
melting  and  evaporation,  and  surface  properties  are  covered 
A  comprehensive  bibliography  is  given. 

M  II-C2b 

MECHANICS  OF  ICE. 

Glen,  J.W.,  Dec.  1975,  43p ,  ADA-022  797.  134  refs. 
30-3396 

ICE  MECHANICS,  ICE  ELASTICITY,  ICE 
CREEP,  PLASTIC  DEFORMATION.  BIBLIO¬ 
GRAPHIES. 

This  monograph  summarizes  knowledge  of  the  mechanics 
of  ice  to  1970  It  IS  concerned  principally  with  the  effect 
of  stress  on  the  n.echanical  properties  of  ice.  including  elastici¬ 
ty.  anelasticity.  sound  propagation,  plastic  deformation  and 
creep  m  single  crystals  and  in  potycryslallme  ice,  fracture, 
and  recrystalhzaiion  and  grain  growth  that  accompanies  plastic 
deformation.  The  monograph  also  includes  a  comprehensive 
bibliography 

M  n-C3 

MECHANICAL  PROPERTIES  OF  SEA  ICE. 
Weeks,  W.F ,  el  al,  Sept.  1967, 80p..  AD-662  716, 199 
refs. 

Assur.  A. 

24-3410 

SEA  ICE,  ICE  COVER  STRENGTH,  TENSILE 
STRENGTH,  FLEXURAL  STRENGTH,  SHEAR 
STRENGTH,  COMPRESSIVE  STRENGTH,  ICE 
CREEP.  MECHANICAL  PROPERTIES 
This  review  discusses  the  state  of  thinking  of  each  of  the 
mam  national  groups  investigating  sea  ice  and  gises  an  overall 
appraisal  of  the  Held  as  a  whole  Emphasis  is  placed 
on  (1)  the  physical  basts  for  interpreting  sea  i.e  strength 
(phase  relations,  air  volume,  and  structural  considerations), 
(2)  theoretical  considerations  (strength  models,  air  bubbles 
and  salt  reinforcement,  and  interrelations  between  growth 
conditions  and  strength).  (3)  expcnmenlal  results  (tensile, 
flexural,  shear,  and  compressive  strength,  elastic  modulus, 
shear  modulus  and  Poisson's  ratio,  time  dependent  effects, 
and  creep),  and  (4)  plate  characteristics.  The  paper  includes 
4  re*  icw  of  problems  m  sea  ice  investigations,  relates  the 
chemical,  crystallographic,  mechanical,  and  ph>sical  aspects 
msolved.  and  concludes  by  showing  how  lo  utilize  this  knowl¬ 
edge  to  solve  practical  problems 

M  Il-Dl 

FREEZING  PROCESS  AND  MECHANICS  OF 
FROZEN  GROUND. 

Scott,  R  F ,  Oct  1969,  65p .  AD-69‘»  136,  64  refs 
24-3411 

FROZEN  GROUND  MECHANICS.  FREEZING. 
FROST  ACTION.  VISCOELASTICITY.  SOIL 
STRENGTH. 

Outlined  are  two  current  theories  on  the  freezing  of  water 
m  stills  The  classiflcaiion  and  description,  standardized  in 
the  united  .States  and  Canada,  of  frozen  soils,  leads  to 
some  laboratory  data  on  the  mechanical  behavior  of  frozen 
soils  The  Monograph  concludes  with  the  application  of 
linear  viscoelastu.  theory  to  typical  field  problems  Twenty- 
one  illustrations,  7  tables  and  64  references  arc  included 

M  III-AI 

PROPERTIEvS  OF  SNOW. 

Mcllor.  M..  Dec.  1964.  105p.  AD-611  023,  Chapter 
refs. 

24-3412 

SNOW  PHYSICS.  SNOW  STRENGTH.  LOADS 
(FORCES).  SHEAR  STRENGTH.  SNOW  CREEP. 
THERMAL  PROPERTIES.  ELECTRICAL  PROP¬ 
ERTIES. 

The  paper  summan/cs  existing  (as  of  1964)  knowledge  of 
the  properties  of  snow  Snow  structure  and  structural 
changes  arc  discussed  as  prrxlucts  of  variations  in  gram 
size,  porosity,  density  and  .*is  the  result  <'f  loading  variations 
which  affect  the  ultimate  strength  and  creep  of  snow  Em¬ 
phasized  .slsj)  arc  ways  in  which  heal  i'  transferred  through 
snow  and  the  changes  which  result 
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M  in-A2a 

METHODS  OF  BUILDING  ON  PERMANENT 
SNOWnELDS. 

Mellon  M.,  Oct.  1968,  43p.,  AD-681  889,  14  refs. 

24-3413 

COLD  WEATHER  CONSTRUCTION,  SNOW 
(CONSTRUCTION  MATERIAL),  UNDERSNOVv 
FACILITIES,  ANTARCTICA,  GREENLAND. 
Construction  on  the  poUr  ice  sheets  of  Greenland  and  Antarc¬ 
tica  is  a  challenie.  mainly  because  of  the  mechanical  and 
thermal  sensitivity  of  snow,  the  major  constructional  matenai. 
Adverse  weather,  logistical  difficulties,  and  lack  of  experience 
add  to  the  problem  to  make  every  project  a  costly  experiment. 
This  monograph  describes  the  development  of  building  in, 
on,  and  of.  snow,  beginning  with  the  Eskimo  snowhouse 
for  temporary  shelter,  and  leading  to  permanent  installations 
like  6S00-toa  steel  structures  above  the  snow  surface,  and 
a  large  subsurface  encampment  maintained  with  the  help 
of  a  nuclear  reactor.  Tlie  work  is  introductory  to  other 
monographs  dealing  with  specific  aspects  of  design,  construc¬ 
tion  and  operation. 

M  Ill-A2b 

INVESTIGATION  AND  EXPLOITATION  OF 
SNOWFIELD  SITES. 

Mellor,  M.,  Jan.  1969,  57p.,  AD-686  314,  32  refs. 

24- 3414 

COLD  WEATHER  CONSTRUCTION,  SNOW 
(CONSTRUenON  MATERIAL),  UNDERSNOW 
FACILITIES,  MEASURING  INSTRUMENTS, 
SNOW  STP.SNGTH,  EXCAVATION. 

This  monograph  is  the  2nd  of  a  series  of  S  It  covers 
the  site  investigations  and  laboratory  teals  in  connection 
with  construction  on  a  permanent  snowfield,  and  then  deals 
with  the  technology  of  excavation  and  building  where  snow 
is  almost  the  only  constructional  material  The  author 
draws  heavily  on  the  work  of  the  Cold  Regions  Research 
and  Engineering  Laboratory  (CRREL)  in  the  development 
of  Camp  Century  and  other  projects  on  the  Greenland  ice 
sheet  and  shows  the  application  of  the  techniques  to  Anurctic 
Research  Stations. 

M  in-A2c 

FOUNDATIONS  AND  SUBSURFACE  STRUC¬ 
TURES  IN  SNOW. 

Mclior,  M.,  Oct.  1969,  54p.,  AD-699  336,  31  refs, 

25- 2184 

FOUNDATIONS,  SNOW  PHYSICS,  SNOW  (CON¬ 
STRUCTION  MATERIAL).  SUBSURFACE 
STRUCTURES. 

Various  types  of  foundations  suitable  for  use  in  very  deep 
snow  arc  described,  and  design  principles  are  given  Depend¬ 
ence  of  settlement  rate  on  heaving  pressure,  sue  and  shape 
of  foundation,  snow  temperature,  and  snow  density  is  treated 
analytically,  and  field  data  from  test  procedures  for  foundation 
design  are  outlined.  In  treating  the  design  of  tunnels, 
shafts  and  subsurface  structures  in  very  deep  snow,  the 
distnbutions  of  stress,  strain  and  displacement  in  polar  ice 
sheets  are  first  obtained  analytically.  Observed  patterns 
of  deformation  are  given  for  a  variety  of  excavations  and 
deformable  structures,  and  methods  of  analysts  are  put  rorward. 
The  loading  of  restraining  structures  is  diMussed.  and  finally 
some  notes  on  the  monitoring  and  maintenance  of  subsurface 
structures  are  given 

M  III-A2d 

UTILITIES  ON  PERMANENT  SNOWFIELDS. 
Mclior,  M.,  Oct.  1969,  42p..  AD-699  337,  46  icfs. 
25-2243 

COLD  WEATHER  CONSTRUCTION,  WATER 
SUPPLY.  WASTE  DISPOSAL,  UTILITIES.  FIRES. 
HEATING,  VENTILATION. 

The  topics  covered  in  the  monograph  include  water  supply, 
waste  disposal,  heating,  ventilating  and  (Ire  protection  at 
insullations  built  on  polar  ice  sheets.  The  section  on 
water  supply  discusses  energy  requirements,  consumption  rates, 
water  quality  and  treatment,  techniques  and  equipment  for 
melting  snow  and  ice.  and  water  distribution  systems  A 
number  of  actual  water  supply  systems  are  deKnbed  in 
detail.  The  section  on  waste  disposal  deals  with  sewage 
and  sewage  sinks,  latnnes.  garbage,  trash  and  scrap  and 
radioactive  waste.  Examples  of  sanitation  systems  at  polar 
base  are  described  in  some  detail  The  section  on  heating 
discusses  heating  load,  heat  losses  and  insulation,  energy 
sources,  and  heating  systems  The  ventilation  section  coders 
air  demands,  intakes  and  exhausts,  ventilation  of  undersnow 
tunnels,  and  carbon  monoxide  problems.  The  report  con¬ 
cludes  with  some  notes  on  fire  protection 

M  IU-A3t 

EXPLOSIONS  AND  SNOW. 

Mclior.  M.,  June  1965.  34p.,  AD-623  418,  23  refs. 
24-3415 

EXPLOSION  EFFECTS.  ATTENUATION. 
SHOCK  WAVES,  SNOW  MECHANICS. 

Desenbed  are  experiments  with  blasting  in  snow  Weight 
of  the  charge  and  the  depth  placed  are  related  to  the  size 
and  configuration  of  the  resulting  crater  and  the  permanent 
deformation  of  the  snow.  .Shockwaves  in  the  snow  and 
in  the  air  are  diKussed  and  engineering  application*  of  «now 
blasting  are  indicated 


M  IIt-A3b 

SNOW  REMOVAL  AND  ICE  CONTROL. 

Mellor,  M.,  April  1965.  37p..  AD-615  795,  32  refs. 
24-3416 

SNOW  REMOVAL,  ICE  CONTROL 
Climatology  of  snow  cover  in  the  northern  hemisphere  is 
briefly  presented  along  with  a  description  of  significant  snow 
properties  More  extensively  treated  are  the  various  equipments 
and  methods  used  to  control  ice  and  snow.  Snow  plows, 
heating  sy'stems.  and  chemical  means  of  snow  removal  are 
compared  and  details  of  costs  and  organization  of  removal 
techniques  are  presented 
M  III-A3C 
BLOWING  SNOW. 

Mclior,  M..  Nov.  1965,  79p..  AD-630  328,  97  refs. 
24-3417 

SNOWDRIFTS,  BLOWING  SNOW.  WIND  FAC¬ 
TORS.  SNOW  FENCES,  TURBULENT  DIFFU¬ 
SION. 

The  monograph  reviews  available  information  on  blowing 
snow  and  the  formation  of  snowdri^  llie  mechanics 
of  wind  transport  is  discussed,  with  special  emphasis  on 
turbulent  diffusion  of  snow  particles  in  the  surface  boundary 
layer  The  metering  of  blowing  snow  is  explained,  and 
field  data  are  given  for  concentration  and  flux  of  snow 
particles  as  functions  of  wind  speed  and  height  ateve  the 
surface  Deposition  and  erosion  of  snow  is  discussed  and 
Wind  tunnel  modeling  is  considered.  The  construction 
and  deployment  of  snow  fences  is  desenbed,  and  snow  fence 
performance  is  analysed  Snow  drifting  on  highways  and 
around  structures  is  considered  Some  elecincal  and  optical 
phenomena  are  reviewed 
M  in-A3d 
AVALANCHES. 

Mclior,  M.,  May  1968,  2l5p.,  AD-671  614,  134  refs. 
24-3418 

AVALANCHES,  AVALANCHE  COUNTER- 
MEASURES.  AVALANCHE  MECHANICS,  AVA¬ 
LANCHE  TRIGGERING,  SLOPE  STABILITY. 
This  monograph  contains  a  comprehensive  review  of  the 
formation  and  occurrence  of  avalanches  together  with  a  techni¬ 
cal  treatment  of  the  principles  and  practice  of  avalanche 
defense  Major  sections  deal  with  avalanche  hazard,  snow¬ 
fall  and  snow  cover,  avalanche  terrain,  avalanche  classiflcaiion, 
stress  and  deformation  tn  snow  slopes,  engineering  mechanics, 
avalanche  dynamics,  avalanche  defenses,  design  of  supporting 
structures  and  galleries,  avalanche  tn|gering  and  slope  stabili¬ 
zation,  probability  forecasting,  warning  and  rescue,  and  ice 
avalanches.  A  glossary  of  avalanche  terminology  in  English, 

German  and  French  is  given  in  an  appendix 

M  III-A4 

OVERSNOW  TRANSPORT. 

Mellor,  M.,  Jan.  1963.  58p.  plus  appends.,  AD-404 
778,  32  refs. 

24- 3419 

SNOW  VEHICLES.  CREVASSE  DETECTION, 
DESIGN  CRITERIA. 

Snow  vehicles  of  various  types  are  descr.bed  and  illustrated 
Use.  capabilities,  limitations,  and  design  features  are  presented 
and  the  procedures  used  to  lest  the  vehicles  are  given. 
Characteristics  of  good  jversnow  vehicles  in  terms  of  speed, 
power,  load  capacity,  flotation,  and  traction  are  desen^d 

M  III-Bla 

WINTER  REGIME  OF  RIVERS  AND  LAKES. 
Michel,  B..  April  1971,  I31p.,  AD-724  121,  164  refs 

26-2304 

LAKE  ICE.  RIVER  ICE,  ICE  SURVEYS,  ICE  FOR- 
MATION,  HEAT  BALANCE.  FRAZIL  ICE,  ICE 
BREAKUP.  ICE  CONTROL.  ICE  FORECASTING. 

The  monographs  summarizes  existing  knowledge  of  river 
and  lake  ice  surveys,  heat  baUnce  on  open  water  in  winter, 
frazil,  ICC  cover  formation,  ice  breakup  and  ice  control 

M  III-BIb 

ICE  PRESSURE  ON  ENGINEERING  STRUC¬ 
TURES. 

Michel.  B..  June  1970,  7lp..  AD.709  625,  79  refs. 

25- 1650 

ICE  PRESSURE.  STRUCTURES,  ICEBREAKERS. 
ICE  BREAKING.  STATIC  LOADS,  DYNAMIC 
LOADS 

This  monograph  summarizes  existing  knowledge  on  forces 
exerted  hy  an  expanding  ice  sheet,  impact  forces  of  ice 
on  structure*,  and  vertical  forces  exerted  by  ice  on  hydraulic 
structures  Sections  are  also  devoted  to  leebreakcrs  and 
ICC  models 
M  1II-C4 

FOUNDATIONS  OF  STRUCTURES  IN  COLD 
REGIONS. 

Sanger.  F.J.,  June  1969.  9lp.,  AD-694  371.  62  rels. 
24-3420 

COLD  WEATHER  CONSTRUCTION.  FOUNDA¬ 
TIONS.  FROST  HEAVE.  PERMAFROST  PRES¬ 
ERVATION.  SEASONAL  FREEZE  THAW. 

This  monograph  describes  the  various  kinds  of  foundations 
used  for  structures  on  permafrost  with  a  brief  discussion 
of  foundations  m  areas  of  seasonal  frost  Special  attention 
IS  given  to  piled  foundations  in  permafrost  and  the  design 
of  ventilation  systems  for  controlling  thaw  under  healed 
huilditigs  Appendixes  outline  techniques  for  computing 


the  depth  of  freezing  or  of  thawing,  the  design  of  refngeration 
systems  for  artificial  freezing,  and  the  recommended  procedure 
in  the  USSR  for  static  pile  tests  Included  in  the  mam 
text  are  51  figures  and  62  selected  references 

M  III-C5a 

WATER  SUPPLY  IN  COLD  REGIONS. 

Alter,  A.J .  Jan.  1969,  85p .  AD-685  850,  228  refs. 

24- 3421 

COLD  WEATHER  OPERATION.  WATER  SUP¬ 
PLY,  WATER  TREATMENT. 

The  monograph  outlines  the  influence  of  a  cold  environment 
on  sanitary  engineering  works  and  services.  It  then  deals 
With  water  supply  in  cold  regions*  sources,  distribution 
systems,  treatment  processes  and  possible  future  supply  from 
other  than  geological  sources. 

M  III-C5b 

SEWERAGE  AND  SEWAGE  DISPOSAL  IN 
COLD  REGIONS. 

Alter,  A  J  ,  Oct.  1969,  106p.,  AD.698  452,  225  refs. 

25- 2237 

SEWAGE  DISPOSAL,  SEWAGE  TREATMENT, 
UTILITIES,  WASTE  DISPOSAL,  COLD  WEATH¬ 
ER  OPERATION. 

The  main  items  dealt  with  m  this  monograph  are*  practice 
and  problems  encountered  by  the  builder  and  operator  of 
sewerage  works  facilities  in  cold  regions,  collection  and  trans¬ 
port  systems:  treatment  and  processing  of  sewage,  thermology, 
reuse  and  regenerative  processes  for  treating  waste  water, 
and  construction  and  operation  of  sewage  facilities  Six 
appendixes  treat  stabilization  ponds,  vcnelilation  of  buildings 
having  sewage  treatment  plant,  management  of  solid  waste 
and  classification  of  wastes  and  incinerators 

M  ni-D3 

laNGS  DEVELOPED  FROM  SURFACE  WATER 
AND  GROUND  WATER. 

Carey,  K  L.,  May  1973,  71p,  AD-765  452,  80  refs. 
28-2877 

ICE  FORMATION.  GROUND  WATER,  ICE  CON¬ 
TROL,  ENGINEERING. 

This  monograph  summarizes  existing  knowledge  of  the  occur¬ 
rence.  control,  and  prevention  of  icings  It  covers  brief 
history  of  icing  studies,  general  descriptions  of  icings,  engineer¬ 
ing  significance  of  icings,  origins  of  icings  and  factors  afTceting 
temg  formation,  techniques  for  studying  tvings,  techniques 
for  counteracting  icings,  avoiding  icing  problems  m  new 
construction,  and  selected  bibliography 


80 


TECHNICAL  DIGESTS 


TD  81-01 

USING  ELECTRONIC  MEASUREMENT 
EQUIPMENT  IN  WINTER. 

Atkins,  R.T.,  U.S.  Army  Cold  Regions  Resetrch  and 
Engineering  Laboratory,  July  1981,  7p.,  ADA-148 
795,  5  refs. 

39-2092 

ELECTRONIC  EQUIPMENT,  COLD  WEATHER 
PERFORMANCE,  MEASURING  INSTRU¬ 
MENTS,  SEMICONDUCTORS  (MATERIALS), 
THERMAL  INSULATION,  CABLES  (ROPES), 
WINTER,  TEMPERATURE  EFFECTS. 

TD  82-01 

FREEZING  AND  BLOCKING  OF  WATER 
PIPES. 

Carey,  K.L.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  May  1982,  lip.,  ADA-148 
943,  10  refs. 

39-2093 

PIPELINE  FREEZING,  WATER  FLOW,  ICE  FOR¬ 
MATION,  WATER  PIPES,  TEMPERATURE  EF¬ 
FECTS,  COUNTERMEASURES,  DESIGN,  ICE 
CONTROL,  WATER  PRESSURE,  FREEZEUP. 

TD  83-01 

MELTING  ICE  WITH  AIR  BUBBLERS. 

Carey,  K.L.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  Mar.  1983,  lip.,  ADA-148 
739,  7  refs. 

39-2094 

ICE  MELTING,  BUBBLING,  FLOATING  ICE, 
ICE  BREAKING,  ICE  CONTROL,  PORTS,  PIERS, 
DOCKS,  ANALYSIS  (MATHEMATICS). 

TD  83-02 

ICE-BLOCKED  DRAINAGE:  PROBLEMS  AND 
PROCESSES. 

Carey,  K.L.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  Nov.  1983,  9p.,  ADA-148 
738,  2  refs. 

39-2095 

PIPELINE  FREEZING,  DRAINAGE,  CULVERTS, 
ICE  FORMATION,  FREEZEUP,  ICE  REMOVAL, 
DESIGN,  COUNTERMEASURES,  HEAT  TRANS¬ 
FER,  WINTER  MAINTENANCE. 

TD  84-01 

ENGINEER’S  POTHOLE  REPAIR  GUIDE. 
Eaton,  R.A.,  et  al,  U.S.  Army  Cold  Regions  Research 
and  Engineering  Laboratory,  Mar.  1984,  12p.,  ADA- 
148  736,  3  refs. 

Wright,  E.A.,  Mongeon,  W.E 
39-2096 

ROAD  MAINTENANCE,  WINTER  MAINTE¬ 
NANCE,  DAMAGE,  ENGINEERING,  PAVE¬ 
MENTS. 


TD  87-01 

ELECTRICAL  GROUNDING  IN  COLD  RE¬ 
GIONS. 

Hen^,  K.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  Mar.  1987,  17p.,  20  refs. 
43-3639 

ELECTRICAL  RESISTIVITY,  ELECTRICAL 
GROUNDING,  FROZEN  GROUND,  PERMA¬ 
FROST. 

TD  87-02 

ATMOSPHERIC  laNG  OF  TRANSMISSION 
LINES. 

Hen^,  K.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  Mar.  1987,  15p.,  15  refs. 
43-3640 

ICE  ACCRETION,  ICING  RATE,  POWER  LINE 
ICING,  COMPUTERIZED  SIMULATION. 


TD  84-02 

SOLVING  PROBLEMS  OF  ICE-BLOCKED 
DRAINAGE. 

Carey,  K.L.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  Sep.  1984,  9p.,  ADA- 148 
737,  4  refs. 

39- 2097 

DRAINAGE,  ICE  FORMATION,  PIPELINE 
FREEZING,  CULVERTS,  ICE  REMOVAL,  ICE 
CONTROL,  ENGINEERING,  COUNTERMEAS¬ 
URES,  FREEZEUP. 

TD  85-01 

RADAR  PROFILING  OF  ICE  THICKNESS. 
Arcone,  S.A.,  U.S  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  July  1985,  lip.,  18  refs. 
43-3945 

ICE  THICKNESS,  PROFILES,  SUBSURFACE 
INVESTIGATIONS,  RADAR. 

TD  86-01 

INTRODUCTION  TO  HEAT  TRACING. 

Henry,  K.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  June  1986,  20p.,  Refs,  p  18- 
20. 

40- 4447 

HEATING.  HEAT  TRANSFER,  PIPELINE 
FREEZING,  SHIP  ICING.  FREEZING.  COUN¬ 
TERMEASURES,  PROTECTION. 
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MISCELLANEOUS  PUBLICATIONS 


ACFEL  MP  BL  1 

REPORT  ON  COLD  ROOM  AND  EQUIPMENT 
FOR  FROST  INVESTIGATION.  May  1950,  25p., 
AD-712  535. 

25-4045 

COLD  CHAMBERS,  TEST  EQUIPMENT,  SOIL 
FREEZING,  FROST  HEAVE. 

A  cold  room  has  been  constructed  at  the  Frost  EfTeets 
Laboratory,  New  England  Division,  Cbrps  of  Engineers.  U  S 
Army,  for  the  purpose  of  conducting  laboratory  studies  to 
deternune  the  effect  of  vanous  factors  influencing  ice  segrega* 
Uon  In  soils  and  to  study,  in  general,  the  frost  phenomena 
in  soils,  with  the  objective  of  establishing  design  and  evaluation 
cntena  for  roads,  highways,  and  airfield  runways  constructed 
on  frost  susceptible  soils  which  are  subject  to  seasonal  freezing 
and  thawing. 


MP  843 

ON  THE  USE  OF  TENSIOMETERS  IN  SNOW 
HYDROLOGY. 

Colbcck,  S.C,  1976,  17(75),  p.135-140,  11  refs. 
30-3540 

SNOW  HYDROLOGY,  MEASURING  INSTRU¬ 
MENTS,  WATER  PRESSURE. 

The  construction  and  use  of  snow*water  tensiometers  is  de* 
scribed  Water  pressure  at  the  base  of  a  shallow,  Arcuc 
snow.pack  was  measured  to  illustrate  the  response  of  the 
ba^  layer  to  water  percolation  Water  tension  above 
an  ice  layer  and  water  flux  through  the  ice  layer  were 
measured  in  glacial  snow  The  gravity  flow  theory  is 
used  to  explain  the  close  agreement  between  these  parameters. 
This  suggests  that  the  tee  layer  has  little  effect  on  the 
flow  field  and  that  gravity  (rather  than  tension  gradients) 
controls  the  flow  Further  work  on  water  tensioru  is 
ne^ed  to  identify  the  role  of  tension  gradients  in  ripening 
and  shallow  snow  covers.  (Auth) 


MP844 

SNOW  AND  ICE. 

Colbeck,  S.C,  et  il.  July  1975,  13(3),  p.435-441. 475- 
487.  Refs,  p.475-487. 

Thorndike,  A.S.,  Willans,  I.M.,  Hodge,  S.M.,  Ackley, 
S.F.,  Ashton,  O.D. 

30-2083 

ICE  SHEETS.  ICE  SHELVES.  SNOW  SURVEYS. 
SEA  ICE.  GLACIOLOGY,  ICE  PHYSICS,  RE¬ 
SEARCH  PROJECTS. 


MP  845 

THIRD  INTERNATIONAL  SYMPOSIUM  ON 
ICE  PROBLEMS. 

Frankenstein,  G  E ,  ed,  International  Association  of 
Hydraulic  Research,  1975,  627p.,  For  individual  pa¬ 
pers  sec  30-2708  through  30-2759. 

30-2707 

ICE  NAVIGATION.  RIVER  ICE.  ICE  JAMS.  SEA 
ICE,  ICE  LOADS.  HYDRAULIC  STRUCTURES, 
MEETINGS. 


MP  846 

RESURVEY  OF  THE  “BYRD”  STATION,  AN- 
TARCnCA,  DRILL  HOLE. 

Garfield,  D.E.,  el  al,  1976,  17(75).  p.29-34,  4  refs. 
Ueda,  H.T. 

30-3529 

BOREHOLE  INSTRUMENTS,  ICE  SHEETS, 
FLOW  MEASUREMENT.  MECHANICAL  PROP¬ 
ERTIES,  ANTARCTICA-BVRD  STATION. 

The  dnit  hole  al  “Byrd"  station,  which  was  completed  in 
Jan  1968  to  a  vertical  depth  of  ^063  ft  (2153  m)  below 
the  top  of  the  hole  casing,  was  resurve>ed  in  Jan  1975 
(0  a  vertical  depth  of  4835  R  (1474  m).  Inclination 
and  azimuth  measurements  were  made  with  a  Parsons  multiple 
shot  inclinometer  and  compared  with  the  earlier  measurements 
made  dunng  drilling.  (he  results  indicate  a  progressively 
increasing  displacement  with  depth  to  a  value  of  51.2  rt 
(15.6  m)  or  about  7.3  fl/year  (2  23  m/ycar)  at  the  4835 
ft  (1474  m)  level  Ihc  direction  of  movement  relative 
to  the  surface  vanes  from  s«>uth-wcsi  at  300  ft  (91  5  m) 
to  north-east  at  1100  ft  (335  m)  to  cast  at  3368  ft  (1027 
m)  to  north-east  at  4835  ft  (1474  m).  indtcaiivc  of  a  complex 
twisting  motion  An  increase  in  accessible  depth  along 
the  hole  axis  of  18  ft  (5  49  m)  beyond  the  1969  depth 
was  noted.  No  attempt  was  made  (o  Mea.»ure  the  hole 
diameter  or  vertical  strain  It  is  recommended  that  the 
hole  be  rcsuiveyed  in  3-3  years  if  it  is  still  logtsiicatty 
feasible,  using  a  more  up-dated  inclinometer  (Auth ) 


GAS  INCLUSIONS  IN  THE  ANTARCHC  ICE 
SHEET  AND  THEIR  GLACIOLOGICAL  SIG¬ 
NIFICANCE. 

Gow,  A.J.,  et  al.  Dec.  20. 1975,  80(36).  p.5101-5108, 
16  refs. 

Williamson,  T. 

30-2295 

ICE  SHEETS,  DRILL  CORE  ANALYSIS,  GAS  IN¬ 
CLUSIONS.  BUBBLES.  AIR  ENTRAINMENT, 
ICE  PRESSURE,  ANTARCTICA— BYRD  STA¬ 
TION. 

Cores  obtained  to  the  bottom  of  the  Antarctic  Ice  Sheet 
at  Byrd  Sution  have  been  used  to  analyze  some  physical 
properties  of  the  air  bubbles  trapped  in  the  ice.  These 
bubbles  constitute  the  remnant  air  that  is  retained  when 
polar  snow  transfurms  into  glacial  ice  Parameters  mcuured 
include  size,  shape,  abundance,  and  spatial  disiributicn  of 
bubbles,  gas  volumes,  and  bubble  pressures  and  their  variations 
with  depth  in  the  ice  sheet  Bubbles  occur  abundantly 
in  the  top  800  m  of  ice  but  then  gradually  disappear  until 
they  can  no  longer  be  detected  optically  below  1100  rn 
Tins  disappearance  is  not  accompanied  by  any  signifleant 
loss  of  air  from  the  ice.  and  the  available  evidence  suggests 
that  the  atr  is  retained  in  the  form  of  a  gas  hydrate  o; 
clathrate.  Because  of  the  release  of  conflning  pressures 
following  dnlling,  the  hydrate  begins  to  decompose  soon 
after  cores  are  pulled  to  the  surface.  This  decomposition 
IS  accompanied  by  the  growth  of  gas-filled  bubblehke  cavities 
that  are  easily  dutinguiiuble  from  on^nal  air  bubbles  Bub¬ 
ble  pressure  measurements  show  that  (I)  bubbles  with  pressures 
exceeding  ab;*'t  16  bars  begin  to  relax  back  to  this  value 
soon  aher  m  situ  pressures  are  relieved  by  drilling,  (2) 
further  slow  decompression  will  occur  with  time,  and  (3) 
the  rate  of  decompression  is  controlled  to  some  extent  by 
the  intrinsic  structural  {^operties  of  the  ice  and  us  thermal 
and  deformational  history  Only  small  vanstions  were 
observed  in  the  entrapp^  air  content  of  the  icc  cores; 
they  probably  reflect  variations  in  the  temperature  and/nr 
pressure  of  the  air  at  the  time  of  its  entrapment  Only 
in  icc  from  the  bottom  4  83  m  was  the  air  content  observed 
to  decrease  to  trace  amounu  Since  this  virtual  absence 
of  atr  coincided  precisely  with  the  flnt  appearance  of  stratified 
moraine  in  the  cores,  it  ss  concluded  that  this  ice  originated 
from  the  refreeting  of  ait-deplcted  water  produced  under 
pressure  melting  conditions  at  the  bottom  of  the  ice  sheet. 

MP  848 

HEIGHT  VARIATION  ALONG  SEA  ICE  PRES¬ 
SURE  RIDGES  AND  THE  PROBABILITY  OF 
FINDING  “HOLES”  FOR  VEHICLE  CROSS¬ 
INGS. 

Hiblcr.W.D..III,cial.  Dec.  1975. 12(3/4),  p.191-199. 
5  refs.  For  this  paper  from  another  source  sec  28- 
3039. 

Ackley,  S.F. 

30-3387 

SEA  ICE.  PRESSURE  RIDGES,  AIR  CUSHION 
VEHICLES.  ICE  CROSSINGS,  HEIGHT  FIND¬ 
ING, 

Sea  ice  pressure  ridges  are  major  obstacles  to  vehicle  mobilit) 
in  the  Arctic  Basin  An  estimate  of  the  expcvtalion  of 
holes  of  various  heights  and  widths  in  the  ridges  is  desirable 
for  optimum  vehicle  design.  This  study  uses  probability 
lheor>  and  ridge  shadow  measurements  from  aerial  photo¬ 
graphs  of  sea  ice  to  determine  the  distribuimr,  of  holcv 
of  various  heights  and  widths  in  pressure  ridges  General 
conclusions  are  drawn  regarding  irafficabihty  of  this  terrain 
for  vehicles  of  various  sizes 

MP  849 

MEASUREMENT  OF  SEA  ICF  DRIFT  FAR 
FROM  SHORE  USING  LAND8AT  AND  AERIAL 
PHOTOGRAPHIC  IMAGERY. 

Hiblcr,  W.D.,  Ill,  ct  al.  International  Symposium  on 
icc  Problems,  3rd.  Hanover.  New  Hamp.shirc.  18-21 
August  1975  Proceedings.  International  Associat‘on 
of  Hydraulic  Research,  1975,  p.541-554.  6  refs 
Tucker.  W.B..  Weeks,  W.F. 

30-2755 

SEA  ICE.  AERIAL  SURVEYS,  PHOTOGRAMME- 
TRY.  ICE  DEFORMATION.  DRIFT.  LANDSAT 

This  paper  discusses  recent  work  on  the  development  of 
analysis  procedures  for  obtaining  drift  and  deformaiinn  mea¬ 
sured  from  sequential  visual  imagery  of  sea  ice  that  is  located 
far  from  land  In  particular  for  LANDSAT  images  far 
from  Iz.*sd  •  semi  automatic  procedure  for  transferring  ihe 
location  coordinates  of  a  common  set  of  ice  features  from 
the  Earth  coordinate  system  r»f  one  mage  to  another  is 
discussed  Necessary  inputs  for  (he  transfer  arc  the  locaiior. 
coordinates  (latitude  and  longitude)  of  itic  center  of  each 
image  and  the  location  of  two  arbitrary  points  on  a  known 
line  of  longitude,  all  this  information  is .■w.nilable  from  LAND 
5AT.  although  with  some  error  These  errors  will  priKli.ee 


spurious  apparent  strains  if  velocities  are  esMmated  by  simpjy 
taking  position  differences.  With  regard  to  measuring  strain 
from  sea  ice  aenal  imagery  without  ground  control,  errors 
in  such  measurements  are  examined  using  uncorrecied  photo¬ 
graphs.  The  errors  in  using  such  uncorrected  imagery 
and  using  common  undeformed  ice  floes  to  establish  a  common 
scale  arc  found  to  be  of  the  order  of  1%  whereas  typical 
maximum  differential  motions  are  os  Urge  os  5%. 

MP  850 

STATISTICAL  VARIATIONS  IN  ARCTIC  SEA 
ICE  RIDGING  AND  DEFORMATION  RATES. 
Hibler,  V^D.,  III,  Ice  Tech  Symposium,  Montreal, 
Canada,  April  9-11,  1975.  Proceedings,  New  York, 
Society  of  Naval  Architects  and  Marine  Engineers, 
1975.  P.J1-J16,  13  refs  Includes  discussions. 
30-1846 

SEA  ICE,  PACK  ICE,  ICE  DEFORMATION,  ICE 
PRESSURE.  OFFSHORE  STRUCTURES,  ICE 
CONDITIONS,  STRESSES,  ICE  NAVIGATION, 
STATISTICAL  DATA. 

Pazi  studies  of  statistics  of  pressure  ridges  have  supplied 
useful  information  on  the  nature  of  prcMure  ndge  height 
and  spacing  distributions  os  well  os  Information  on  geographical 
and  temporal  vanationi  in  vifing  These  statistics  should 
be  of  some  aid  m  the  construction  of  Arctic  offshore  structures 
and  in  uebreaking  and  shipping  operations  By  coupling 
these  height  and  spacing  statistics  with  informauon  on  ridge 
lengiKs.  the  amount  of  detounng  necessary  to  avoid  ridges 
may  be  estimated  Oosely  associated  with  ridging  are 
drift  and  deformation  studies  Two  aspects  of  th^  it^iM 
applicable  to  this  conference  are  (1)  the  prediction  of  the 
rate  of  opening  and  closing  of  the  pack  icc,  and  (2)  estimation 
of  typical  geophysical  stresses  in  the  ice  pock  Theoretic^ 
and  expenmenifl  work  at  CRREL  indicates  that  eertotn 
approximate  rules  may  be  invoked  to  estimate  the  divergence 
rale  Car  from  coastal  boundaries,  namely  (hat  ir.  winter  ^ 
pack  icc  should  diverge  in  reasonably  well  localized  high 
pressure  systems,  whereas  in  summer  the  ice  typically  diverge* 
in  low  pressure  systems.  As  regards  estimates  of  geophysiMl 
stresses,  estimates  from  a  variety  of  sources  suggest  that 
maximum  stresses  integrated  through  the  pock  tec  thicknesa 
are  of  the  order  of  10,000  to  100,000  N/m.  The  upper 
limit  IS  approximately  equal  to  the  force  required  to  crush 
0  25-meteMhick  sea  ice 


CONTINUOUS  MONITORING  OF  TOTAL  DIS¬ 
SOLVED  GASES,  A  FEASIBILITY  STUDY. 
Jenkins,  T.F ,  Cw  Bubble  Disease  Cjnf-741033,  B»t- 
telle,  Pacific  Northwest  Laboratones,  Richland,  Wash¬ 
ington,  Oct.  8-9.  1974,  Proceedings,  1975,  p.lOMOS, 
7  refs. 

31-1900 

BUBBLES,  WATER,  GAS  INCLUSIONS,  SURVIV¬ 
AL,  EXPERIMENTATION,  MONITORS 
A  preliminary  investigation  was  undertaken  to  determine 
if  a  continuous  znalyzer  could  be  configured  to  monitor 
dissolved  gases  in  natural  waters  A  threc-componenl  sys¬ 
tem  was  designed  consisting  of  a  pumping  system,  a  continuous 
stopper,  and  a  detector.  Prototypes  of  the  first  two  compo¬ 
nents  were  assembled  and  evaluated  under  field  conditions. 
Based  upon  these  results,  it  is  possible  to  configure  an  unattend¬ 
ed.  near-continuous  monitor  to  measure  total  dissolved  gas 
conrentration  in  natural  waters 

MP852 

ISLANDS  OF  GROUNDED  ICE. 

Ki>\acs,  A..ct  al.Sep.  1975.  28(3).  p  213-216,  10  refs. 
McKini.  H.L.,  Merry.  C.J. 

30-3067 

SEA  ICE,  GROUNDED  ICE.  ERTS  IMAGERY. 

The  report  demonstraies  Ihe  usefulness  of  ERTS-1  imsjery 
for  loeatin,  and  idenuryin,  islands  of  grounded  ice  Several 
esampics  are  cited 

MP  *53 

IDENTIFICATION  OF  NUCLEI  AND  CONCEN¬ 
TRATIONS  OF  CHEMICAL  SPEOES  IN  SNOW 
CRYSTALS  SAMPLED  AT  THE  SOUTH  POLE. 
Kumai.  M..  May  1976.  33(5).  p.833-84I.  16  refs. 
30-3647 

SNOW  COMPOSITION.  CLAY  MINERALS, 
SNOW  CRYSTAL  NUCLEI.  ANTARCTICA- 
SOUTH  POLE. 

A  t.rtai  of  jao  electron  micrographs  and  electron  diffraction 
patterns  of  93  snow  crystal  nuclei  were  analyzed  in  this 
ohsersation.  The  nuclei  were  identified  as  mamty  ctay 
minerals  and  sodium  chtoiide  particles  The  clay  mineral 
nuclei  were  illilc  29%.  kaotine  8%.  hattoysile  4%,  scrmiculitc 
3%.  and  related  minerals  24%  For  the  other  nuclei,  sodium 
chloride  accounted  lor  29%.  ati-d  unidcnnried  nu  !ei  accounted 
for  5%  Fifteen  percent  of  the  snow  crystals  did  not 
sppesr  to  base  nuclei  Therefore,  all  nueiei  found  in 
snow  crystals  were  terrestrial  substances  from  oceans  and 
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eoDtinents  The  «lupcs  of  snow  crystals  were  single  bullets, 
combioatiotu  of  bullets,  and  hexa|onal  hollow  columt .  The 
snow  cryst^  formed  at  temperatures  from  *30  to  -350. 
The  snow  crystal  diameters  were  from  0.1  to  1  0  mm.  The 
mean  mass  concentration  of  sodium  chloride  in  snow  crystals 
WM  40  6  ppb  and  that  of  clay  minerals  was  1  $  4  ppb.  The 
sodium  chloride  nucleus  concentration  coincided  uithin  the 
experimental  error  with  data  taken  from  the  chemical  analysts 
of  the  South  Pole  snow  cover  made  by  several  workers 
It  wu  concluded  that  most  of  the  sodium  chlonde  contained 
in  the  South  Pole  snow  cover  was  due  to  the  sodium  chloride 
n'iclei  of  snow  crystals 

MP  854 

OPTICAL  PROPERTIES  OF  SALT  ICE. 

Ltne,  J.W.,  1975,  15(73),  Symposium  on  Remote 
Sensing  in  Glaciology,  Cambridge,  16'20  September, 
1974,  p.363-372, 12  refs.,  In  English  with  French  and 
German  summaries.  Includes  discussion.  66  refs. 
30*2349 

SALT  ICE.  ICE  OPTICS,  LIGHT  SCATTERING 

The  dependence  of  the  extinction  coefficient  on  salinity 
wu  investigat'd  for  both  NaCl.ice  and  saltdce  made  from 
natural  sea-water.  Specimens  were  prepared  under  a  variety 
of  conditions  and  examined  over  the  wavelength  range  4.000 
to  $,000  A.  The  effects  of  scattenng  from  air  bubbles 
trapped  in  the  ice  were  cxamiced  for  ice  made  from  distilled 
water.  It  wu  found  that  the  method  of  preparing  samples 
markedly  affected  their  structure,  but  that,  when  prepared 
in  the  same  manner,  salt-ice  made  from  natural  sea-water 
and  NaCl-ice  did  not  show  significantly  different  transmission 
properties.  It  wu  found  that,  for  a  wavelength  of  6328 
A,  the  data  could  be  fit  to  the  relation  kes{l67-0$5 
exp  (•0.27x))/cm  within  an  uncertainty  of  26%,  where  ke 
is  tlw  extinction  coefficient,  and  x  is  the  salinit)  of  (he 
ice  in  g/kf.  Within  an  uncettaint)  of  10%.  there  was 
no  variation  in  transmission  for  ice  at  the  same  temperature 
and  salinity  over  the  wavelength  range  4000  to  8000  A 
All  measurements  were  made  at  a  temperature  of  -2000. 

MP  855 

MECHANISMS  OP  CRACK  GROWTH  IN 
QUARTZ. 

Martin.  R.J.,  HI.  et  al,  Dec.  10.  1975,  80(35),  p.4837- 
4844,  21  refs. 

Durham,  W.B. 

30-3068 

ROCKS.  CRACK  PROPAGATION.  WATER 
TRANSPORT,  QUARTZ. 

A  previous  study  of  ume-dependent  crack  growth  in  single- 
crystal  quaru  has  been  expanded  to  examine  (he  possibility 
of  microfractunni  evenu  during  stable  crack  growth,  to 
look  for  evidence  of  plutic  deformation  associated  with 
crack  propagation,  and  to  determine  the  dependence  of  crack 
growth  on  crystallographic  orientation.  No  diKcrr.ible  effect 
of  orientation  on  the  temperature  or  change  in  applied  stress 
or  partial  o— uure  of  water  dependencies  during  sequential 
crack  m-  .  episodes  wss  observed,  and  no  correlation 
wu  fo*  ,<(ween  observed  microfractunng  events  and  the 
rate  of  crack  propagation  However,  the  magnitude  of 
the  applied  stress  to  achieve  the  desired  rates  of  crack 
extension  did  vary  with  onentation  No  evidence  of  plastic 
deformation  hu  been  found  in  samples  of  quartz  undergoing 
time-dependent  crack  growth  at  temperatures  up  to  2S0C 
Some  Dauphini  twins  have  been  observed  at  temperatures 
above  12SC  The  face  that  the  stress,  temperature,  and  water 
dependencies  are  independent  of  orientation  is  interpreted  to 
suggest  that  the  obscr/ed  time-dependent  cracking  is  controlled 
by  the  transport  of  water  to  the  crack  tip 

MP  856 

GENERAL  CONSIDERATIONS  FOR  DRILL 
SYSTEM  DESIGN. 

Mellor,  M.,  et  a).  Icc  core  drilling,  edited  by  J.P. 
L^iCtutoesser,  Lincoln.  University  of  Nebraska  Press, 
1976,  p.77.111.  58  refs. 

Seliminn,  P,V. 

30-3483 

ICE  CORING  ORILI^.  DRILLING.  ROTARY 
DRILLING,  THERMAL  DRILLS 
Onlling  systems  are  discussed  m  general  terms,  component 
functions  common  to  all  systems  are  identilied.  and  a  simple 
classificaiion  b  drawn  up  m  order  to  outline  relations  between 
penetration,  material  removal,  hole  wait  supimit,  and  ground 
condiUons  Energy  and  power  requirements  for  penetration 
of  ICC  and  frozen  ground  arc  analyzed  for  both  mechanical 
and  thermal  processes  An  electromechanical  coring  drill 
hu  been  usetl  for  deep  dnlling  in  Greenland  and  Antarctica 
Thermal  drills  have  al'-o  been  used  for  bonng  holes  m  tee 
although  they  are  no*  as  efTieicnt,  in  energetic  terms,  as 
mechanical  drilb  Power  requirements  for  removal  of 
material  and  for  hoisting  of  drill  strings  are  considered, 
and  total  power  requirements  for  complete  s>stems  are  as¬ 
sess^.  Performance  da**  for  dnilmg  s>stems  wr.--king 
in  ice  and  frozen ^ound  arc  revicwcii.  and  resulu  arc  anal>/cd 
to  obtain  specific  energy  values  Specific  cnerg>  data 
arc  assembled  for  drag-bit  cutting,  normal  impact  and  idcnta 
lioa.  liquid  jet  attack,  and  thermal  penetration  Torque 
and  axbl  for  capabilities  of  tvpical  rotary  drilling  systems 
arc  reviewed  and  analyzed  The  overall  intent  is  to  provide 
data  and  quantitive  guidance  tita:  can  lead  to  systematis 
desiign  procedures  for  dnilmg  systems  for  cold  regions 
(Aulh.  mod) 


MP  857 

COMPUTER  SIMULATION  OF  THE  SNOW¬ 
MELT  AND  SOIL  THERMAL  REGIME  AT  BAR- 
ROW,  ALASKA. 

Outcalt,S  L.elaLOct.  1975,  ll(5),p.709-715, 17fef$. 
For  another  version  of  this  paper  see  29-4001. 
Goodwin,  C.,  Weller,  G.,  Brown,  J. 

30-2133 

COMPUTERIZED  SIMULATION.  SNOW  TEM¬ 
PERATURE.  SOIL  TEMPERATURE,  THERMAL 
DIFFUSION,  SNOW  FENCK,  WATER  SUPPLY. 
An  annual  snow-soil  simulator  for  arctic  tundra  wu  developed 
by  using  coupled  modeb  of  surface  equilibnum  temperature 
ar»d  suostratc  thermal  diffusion.  Snow  npcning,  melt,  and 
accumulation  are  modeled  in  the  simulator  which  is  forc^ 
with  daily  weather  data.  The  simulator  predicts  that  a 
snow  fence  array  capable  of  producing  dnfl  deeper  than 
4.2  m  will  initiate  a  permanent  snowfield  at  Barrow.  Aluka 
Such  a  man-induced  snowfield  could  serve  u  a  reliable 
source  of  freshwater  for  Barrow  and  similar  villages  in  the 
north  slope  region  of  Aluka  Further  analysis  indicated 
that  albedo  reduction  due  to  dust  fall,  snow  removal,  etc., 
IS  dominant  over  aerodynamic  cflccts  in  producing  the  early 
spring  mcltout  observ^  at  Barrow  Village 


MP  858 

FORCES  ON  AN  ICE  BOOM  IN  THE  BEAU- 
HARNOIS  CANAL. 

Perhitn,  R.E.,  ct  al.  International  Symposium  on  Ice 
Problems,  3rd,  Hanover,  New  Hampshire,  18-21  Au¬ 
gust  1975.  Proceedings,  International  Association  of 
Hydraulic  Research,  1975,  p.397.407,  7  refs. 

Racicot,  L. 

30-2743 

ICE  BOOMS,  SHEAR  STRESS,  ICE  PRESSURE. 
LOADS  (FORCES). 

Ice  booms  are  used  to  hasten  the  formation  of  a  stable 
ice  cover  in  early  winter.  Their  main  function  is  to  reduce 
the  area  of  opm  water  where  large  amounta  of  icc  Rocs 
and  fraule  ice  can  be  generated  This  ice,  tf  uncontrolled, 
can  cause  an  icc  ;am  or  blockage  at  power  house  intakes 
and  restrict  its  generating  capacity  A  particular  function 
of  the  forebay  ice  boom  of  the  Bcauhamois  Power  House 
is  to  prevent  any  ice  upstream  from  moving  down  into 
the  fofebay.  In  the  tnnier  of  1974-7$  CRREL  obtained 
force  measuremenu  of  both  crou  stream  and  downstream 
components  in  the  forebay  ice  boom  The  purpose  of 
this  paper  is  to  report  these  forces  and  their  variations 
A  limited  amount  of  supplemental  data  -uch  as  water  flow, 
ice  thickness,  and  canal  dimensions  is  provided  All  of 
the  information  should  help  in  the  unoersunding  of  interaction 
between  an  ice  boom  and  tta  icc  cover. 


MP  859 

CONSTRUCTION  AND  PERFORMANCE  OF 
THE  HESS  CREEK  E.ARTH  WLL  DAM,  LIVEN- 
GOOD,  ALASKA. 

Simoni.  O.W..  Fall  1975. 7(3),  p.23-34.  Also  presented 
3t  the  American  Society  of  Civil  Engineers,  Alaska 
Section,  Annual  Meeting,  Fairbanks.  September  18- 
29.  1973  See  also  27-177,  TR  196. 

31-1291 

EARTH  DAMS.  PER.MAFROST  BENEATH 
STRUCTURES.  PERMAFROST  PRESERVATION. 
HYDRAULIC  FILL.  EARTH  FILLS.  UNITED 
STATES-ALASKA— LIVENGOOD. 


MP  860 

SNOW  ACCUMULATION  FOR  ARCTIC  FRESH¬ 
WATER  SUPPLIES. 

Slaughter.  C.W..  et  al.  1975,  1(5).  p  218-224.  15  refs. 
For  another  version  see  29-3345. 

Mellor,  ,M  ,  Sellmann,  PV,  Brown.  J..  Brown.  L 
31-3104 

WATER  SUPPLY.  SNOW  ACCUMULATION. 
RUNOFF.  MELTWATER.  SNOW  FENCES 


MP  861 

APPROXI.MATE  ANALYSIS  OF  .MELTLNC  AND 
FREEZING  OF  A  DRILL  HOLE  THROUGH  AN 
ICX  SHELF  IN  ANTARCTICA. 

Tien.  C.  cl  al.  1975.  14(72),  p  421-432.  3  refs. 

Yen.  Y.-C. 

30-3106 

ICE  DRILI-S.  BOREHOLF-S.  FREEZE  THAW 
TESTS.  ICF.  SHELVES.  Ai.rxLYSIS  (MATH¬ 
EMATICS). 

An  apprntimaic  analyvts  »  made,  nf  the  proccMcs  of  melting 
and  frccring  of  a  divll  hole.  $00  m  ‘n  depth  and  0  1$ 
m  in  initial  fadiuv.  through  an  KC  vhclf  in  Aniarclica  Revulu 
air  exprcMcd  in  graphical  form  showing  the  time  available 
foi  csperimenlalion  under  the  hole  as  a  funslion  of  heating 
duration  It  is  also  found  that  rcfrcering  has  a  much 
s!o*acr  rate  than  melting  (Auth ) 


MP  862 

REMOTE  SENSING  PLAN  FOR  THE  AIDJEX 
MAIN  EXPERIMENT. 

Weeks,  W.F.,  et  al,  July  1975,  No.29,  p.21-48, 14  refs. 
Campbell.  W.J. 

30-2440 

REMOTE  SENSING,  SPACECRAFT.  AIRBORNE 
EQUIPMENT.  SEA  ICE,  ICE  COVER  THICK- 
NESS.  DATA  PROCESSING. 

This  operational  plan  describes  the  platforms  and  sensors 
that  arc  expected  to  participate  in  AIDJEX,  explains 
how  they  will  be  UKd  to  ob'ain  the  required  data,  discussca 
the  analysts  of  those  data,  and  points  out  wcaknesaca 
in  the  remote  sensing  plan  as  now  formulated  The  details 
of  the  plan  have  changed  constantly  as  an  overall  remote 
sensing  strategy  wax  being  developed.  This  document 
presents  the  sute  of  the  plan  as  of  the  start  of  the  field 
program,  in  March  197$. 

MP  863 

ICE  FORCES  ON  MODEL  STRUCTURES. 
Zabilansky,  L.J..  ct  al,  1975,  2(4),  p.400-407.  In  Eng¬ 
lish  with  French  summary.  1 1  refs. 

Nevel,  D.E.,  Haynes,  F.D. 

30-3095 

ICE  PRESSURE,  HYDRAULIC  STRUCTURES. 
PILE  STRUCTURES,  MODELS,  LABORATORY 
TECHNIQUES. 

Laboratory  tests  on  freshwater  tee  were  conducted  by  using 
model  structures  of  various  geometries  Vertical  and  sloping 

pile  sections  with  diameters  up  to  36  in  (91.4  cm)  were 
pushed  through  the  tec  with  an  active  testing  system.  The 
test  vanablca  investigated  were  sire,  shape,  velocity,  and 
slope  or  angle  from  the  vertical.  The  dau  gathered  in 
this  study  indicates  that  nominal  ice  pressure  vanes  indirectly 
with  pile  width/icc  thickness  (D/T)  ratio  in  the  range  of 
1  10  There  waa  no  apparent  ^ange  in  nominal  ice  pressure 

due  to  the  change  of  the  pile  shape.  Data  gathered  in 
the  velocity  tests  suggesu  an  inverse  effect  upon  the  icc 
pressure,  especially  at  speeds  greater  than  3  in  /a  (7  6  cm/s). 
In  the  sloping  pile  tests  it  was  found  that  the  ice  pressure 
decreased  with  an  increase  in  the  slope  angle  from  the 
vertical  position  An  expression  correlating  the  vertical 
and  honxontal  forces  in  the  sloping  pile  tesu  that  failed 
m  bending  wu  developed  Values  for  this  linear  correlation 

wetc  found  graphically.  A  comparison  of  the  test  results 
with  other  investigations  is  also  presented 
MP864 

ICE  FORCES  ON  SIMULATED  STRUCTURES. 
Zabilansky.  L.3.,  et  al.  International  Symposium  on  Ice 
Problems.  3rd,  Hanover,  New  Hampshire,  18-21  Au¬ 
gust  1975.  Proceedings,  International  Association  of 
Hydraulic  Research,  1975,  p.387-396,  I  ref. 

Nevel.  D.E.,  Haynes,  F.D. 

30- 2742 

ICE  PRESSURE,  LOADS  (FORCES).  OFFSHORE 
STRUCTURES.  PILE  STRUCTURES.  MODELS. 
Simulated  vintcturcs  mounted  on  a  portable  apparatus  were 
used  to  investigate  ice  forect  -m  marine  structures.  Various 
geometne  shapes  of  simulsir  structures  or  piles  were  pushed 
against  nitural  lake  ice  Parameters  varied  were  slxe. 
shape,  pile  velocily.  fnction,  inilial  pile-icc  contact  and  slope 
of  the  pile 

MP  865 

INVESTIGATION  OF  WATER  JETS  FOR  LOCK 

wall  deicing. 

Calkins,  D  J.,  et  al,  International  Symposium  on  Jet 
Cutting  Technology.  3rd.  Chicago,  May  11-13,  1976, 
Proceedings,  1976.  p.C2/ 13-22,  17  ri.fs 
Mellor.  M. 

31- 1898 

ICE  removal,  walls,  CHANNELS  (WATER¬ 
WAYS). 

MP  866 

techniques  for  STUDYING  SEA  ICE 
DRIFT  AND  DEFORMATION  AT  SITES  FAR 
FROM  LAND  USING  LANDSAT  IMAGERY. 
Hibler,  W.D..  III.  et  al.  International  Symposium  rn 
Remote  Sensing  of  Environment.  lOth,  Oct.6-I0, 
1975.  1976.  p.595-609.  ADA-041  579.  12  refs 
Tucker.  W.B..  Weeks.  W.F. 

31-1995 

SEA  ICE.  DRIFT.  ICE  DEFORMATION. 
REMOTE  SENSING.  SPACEBORNE  PHOTOG- 
lAPHY.  ACCURACY. 

MP  867 

UPLAND  ASPEN/BIRCTl  AND  BLACK  SPRUCE 
STANDS  AND  THEIR  LITTER  AND  SOIL 
PROPERTIES  IN  INTERIOR  ALASKA. 

Troth.  J.L..  ct  al.  Mar  1976.  22(1).  p  33-44.  17  refs 
Dcnckc.  F.J..  Brown.  L. 

31-14,3 

ARCTIC  LANDSCAPE.S.  TREES  (PLANTS).  FOR¬ 
EST  SOILS.  -SOIL  CHEMISTRY.  ALPINE  VEGE¬ 
TATION.  ALPINE  SOILS 

Thiv  vludy  vharactenrex  upland  fnrcvt  slandv  in  inienor  Aluka 
and  eomparev  and  cnnirulv  their  iirgantc  and  soil  properties 
Stand  data  ate  prcKntcd  for  tree  and  sapling  speeicx  m 
three  aspcn/birch  and  four  black  spruce  stands  Litter 
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layers  had  ireatet  mass  and  were  more  acidic  beneath  black 
spruce  than  beneath  sspen/birch.  Utter  beneath  aspen/- 
birch  contained  hi^er  concentrations  of  C,  N,  P.  Ca,  Mi, 
Mn,  and  Zn  than  did  black  spruce  organic  layers.  Organic 
layer  K  and  Fc  concentrations  were  similar  beneath  the 
two  stand  gjroups.  Total  organic  layer  N,  P,  and  Zn 
mass  were  similar  in  the  two  stand  groups,  more  Ca.  Mg, 
and  Mn  were  present  beneath  hardwoods,  and  more  K  was 
present  beneath  black  spruce.  Extractable  soil  P  decreased 
rapidly  with  increasinfi  profile  depth  beneath  aspen/birch 
stands,  but  increased  with  depth  to  a  maximum  at  or  below 
15*30  cm  beneath  hardwoods  than  beneath  coniferous  com* 
munitics.  Soils  beneath  the  two  stand  groups  could  not 
be  eonsistently  separated  by  differenc*»  in  pH,  %C,  %N, 
or  C/N  ratio.  Percentage  soil  carbon  at  ^1  depths  and 
in  all  stands  was  closely  correlated  with  %N  (ri*097)  and 
CEC  (r»0.98). 

MP868 

FEASIBILITY  STUDY  OF  LAND  TREATMENT 
OF  WASTEWATER  AT  A  SUBARCTIC  ALASKAN 
LOCATION, 

Sletlen,  R.S.,  et  al,  Hanover,  N.H.,  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory,  1976, 
21p.,  10  refs..  Presented  at  the  8th  Annual  Waste 
Management  Conference,  Rochester,  N.Y.,  April  28* 
30,  1976.  Unpublished  manuscript. 

Uiga,  A. 

31*1949 

WASTE  TREATMENT,  WATER  POLLUTION, 
SUBARCTIC  LANDSCAPES,  SUBARCTIC  CLl* 
MATE,  TESTS,  UNITED  STATES**-ALASKA. 
MP869 

LETS  CONSIDER  LAND  TREATMENT,  NOT 
LAND  DISPOSAL* 

Howells,  D.H.,  et  al.  Mar.  1976, 46(3),  p.6&*62.  Com* 
ments  on  J.V.  Bentz’s  paper  (see  31*1946). 

Uiga,  A.,  Wallace,  A.T. 

31-1947 

WASTE  DISPOSAL,  WASTE  TREATMENT,  SEW* 
AGE  TREATMENT,  WATER  POLLUTION, 
STANDARDS. 

MP870 

WASTEWATER  REUSE  AT  LIVERMORE,  CALI¬ 
FORNIA. 

Uiga,  A.,  et  al.  Annual  Cornell  Agricultural  Waste 
Management  Cmference,  8th.  Rochester,  N.Y.,  April 
28*30,  1976.  Proceedings.  Ann  Arbor,  Mich.,  Ann 
Arbor  Science  Publishers,  1976,  p.$ll-S3l.  24  refs. 
Iskandar,  I.K.,  McKim,  H.L 
31-1493 

WATER  TREATMENT.  WA-ST E  DISPOSAL,  SOIL 
CHEMISTRY. 

MP871 

ANALYSIS  OF  WATER  FLOW  IN  DRY  SNOW. 
Colbcck,  S.C..  June  1976.  12(3),  p.523-527,  12  refs. 
31-2958 

SNOW  PERMEABILITY.  WATER  RETENTION. 
WATER  FLOW.  SNOW  THERMAL  PROPER¬ 
TIES.  SNOW  WATER  CONTENT,  METAMOR¬ 
PHISM  (SNOW).  WET  SNOW.  SNOW  HY¬ 
DROLOGY. 

The  equations  describing  nster  movement  in  a  dry  snow 
cover  »re  derived.  «nd  examp!es  of  tiow  throu^  ripe,  r^rozen. 
>nd  fre»h  snows  are  fiven.  1716  |rain  sue  of  snow  has 
a  large  cfTect  on  the  timing  of  water  discharge.  Water 
is  reutned  by  dry  snow  to  raise  its  temperature  and  satisfy 
the  irreducible  water  saturation.  These  requirements  delay 
and  rci^’jce  runoff  following  rain  on  dry  snow. 

MP  872 

RED  AND  NEAR-INFRARED  SPECTRAL  RE¬ 
FLECTANCE  OF  SNOW. 

O'Brien.  H.W..  et  il,  Operational  Applications  of  Sa¬ 
tellite  Snowcover  Observations.  The  proceedings  of  a 
workshop  held  Aug.  18-20,  1975,  Waystation,  South 
Lake  Tahoe.  Calif,  by  A.  Range,  Washington,  D.C . 
National  Aero.^.autics  and  Space  Administration, 
1975,  pJ45‘360,  For  the  same  article  from  a  different 
source  see  29-4002.  3  refs. 

Munis,  R.H. 

30-3521 

SNOW  OPTICS.  SNOW  COVER  DISTRIBUTION, 
REFLECnVITY.  INFRARED  SPECTROSCOPY. 
MP  873 

USA  CRREL  SHALLOW  DRILt. 

Rand,  i.H.,  Ice  core  drilling,  edited  by  J.F.  Splettst- 
ocsser,  Lincoln,  University  of  Nebraska  Press,  1976, 
p  133-137,  I  ref. 

30-3485 

ICE  CORING  DRILLS.  DRILLING.  FIRN 
The  USA  CRREL  ahallow  drill  is  an  electromechanical  device 
designed  for  continuous  eonng  m  fim  and  tee  to  a  depth 
of  100  m  The  drill  bores  a  I4.cm-4tameter  hole  while 
obtaining  a  core  10  cm  in  diameter  at  a  penetration  rate 
up  to  1  m/min  in  -20C  lec  The  cuttings  are  transportoJ 
by  spiral  brush  auger  flights  to  a  container  above  the  core- 
storage  section.  The  core  ar.d  cuttings  are  removed  from 
the  drill  after  each  I  m  run  Additional  components 


include:  100  m  of  a  seven-conductor  electromechanical  cable, 
a  6.8-m  tower,  a  hoist  which  is  ski-mounted,  and  a  three- 
phase  220-V  AC  gasoline  generator.  All  the  equipment 
has  been  designed  to  be  transported  in  a  Twin  Otter  ski- 
Muipped  plane  and  assembled  and  operated  by  two  men. 
The  total  weight  of  the  drill  and  associated  eomponciits 
is  818  kg.  The  minimum  estimated  time  required  to 
dnil  100  m  and  retrieve  core  is  15  hours.  Excellent 
core  was  obtain^  in  a  record  drilling  time  of  15  hr  from 
a  100-m  hole  drilled  in  early  Nov  at  the  South  Pole  under 
the  new  geodesic  dome.  A  second  100-m  hole  was  dnlled 
on  the  Ross  Ice  Shelf. 


MP  874 

POLAR  ICE-CORE  STORAGE  PAOLITY. 
Langwty,  C.C.,  Jr.,  Ice  core  drilling,  edited  by  J.F. 
Splettstoe&ser,  Lincoln,  University  of  Nebraska  Press, 
1976,  p.71.75,  8  refs. 

30-3482 

ICE  CORES,  COLD  STORAGE. 

The  U.S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory  (USA  CRREL)  has  responsibility  for  the  central 
storage  and  curatorial  activities  of  the  icc  cores  recovered 
in  the  Office  of  Polar  Progratns/National  Science  Foundation 
(OPP/NSF)  Arctic  and  Antarctic  reKarch  programs  The 
main  purpose  of  the  central  ice-core  storage  facility  is  to 
handle,  process,  catalog  and  dutnbute  the  ice  cores  dnlled 
in  the  polar  regions  to  OPP-a{^roved  recipients  for  glaciologi- 
cai  research  Under  the  agreement  with  OPP,  the  ice 
cores  are  stored  at  CRREL  and  in  a  commercial  freezer 
facility  at  Littletown.  N  H :  a  technician  handles  and  catalogs 
them.  A  core  data  barik  is  maintained  for  retrieval  and 
information  exchange,  and  starting  with  the  D)e  3  ice  core, 
is  being  computenzed.  The  storage  facilities  are  described. 
Recent  developments  include  a  coi^rative  analysis  program 
between  CRREL.  the  University  of  Copenhagen,  and  the 
University  of  Bern,  a  particle  analysis  lab.  a  core  stratigraphy 
and  log^ng  routine,  and  a  surface  pit/icc-core  correlation 
system. 


MP  87S 

HOVERCRAFT  GROUND  CONTACT  DIREC¬ 
TIONAL  CONTROL  DEVICES- 
Abelc,  G.,  IntcmittonaLl  Hovering  Craft,  Hydrofoil 
and  Advanced  Transit  Systems  Conference,  2nd,  Am¬ 
sterdam,  May  17-20,  1976.  Proceedings,  London, 
Kalerglic  Publications,  1976,  p.51-59,  6  refs. 

31-1996 

ALL  TERRAIN  VEH1CL’«:S.  AIR  CUSHION  VEHI- 
CLES.  VEHICLE  WHEELS.  ENVIRONMENTAL 
IMPACT.  TUNDRA  TERRAIN,  IMPACT. 

The  maneuverability  of  a  hovercraft  can  become  a  kHous 
operational  problem  where  the  craft's  travel  route  is  restricted 
by  obstacles  or  requires  cloK-quarter  turns,  and  during  travel 
on  slopes  and  in  crosswind  conditions.  >^ile  improvement 
and  perfection  of  aerodynamic  methods  may  be  a  more 
desirable  approach,  there  is  a  practical  limit  !c  thc'e  methods, 
and  the  use  of  ground  contact  devKcs  requires  consideration 
lo  provide  more  positive  directional  control  ^^■heeU  deserve 
spiral  attention,  and  therefore  are  analyzed  m  more  detail 
because  of  their  obvious  application  on  a  variety  of  land 
terrains  Brake  rods  and  ha^ows  arc  more  suitable  on 
water,  icc  and  snow.  The  saucer  would  cause  the  least 
ecological  impact  on  fragile  organic  terrains  such  as  tundra 
The  use  of  controlled  ground  contact  with  skin  sections 
having  retractable  rollers  or  special  wearing  surfaces  may 
rcprcKnt  the  least  significant  change  to  the  basic  doign 
of  the  craft  or  its  components  The  relative  directional 
stability  is  evaluated  in  terms  of  the  toul  yawing  moments 
produced  by  a  variety  of  wheel  arrangements  (single,  dual, 
tandem),  location  on  the  craft,  and  operational  modes  (free- 
rolling.  braked,  or  a  ccrnibination  of  the  two)  The  available 
moments  are  plotted  against  the  yaw*  angle  of  the  craft 
lo  decermine  the  most  effevtive  <^raiiona>  mode  with  a 
particular  whc.:!  arrangement  for  any  yaw  condition  The 
analysis  is  limited  to  retractable  devices  which  act  as  moment- 
producing  brakes  or  rollers  and  do  not  serve  as  either  propulsion 
or  load  support  aids* 


MP  876 

SPREA.  OF  CETYL-I-C14  ALCOHOL  ON  A 
MELTING  SNOW  SURFACE. 

Meiman.  J  R  .  et  al,  Sep  1966.  1 1(3),  p  5-8.  3  refs 
Microform  No.  SIP  25051. 

Slaughter,  C.W. 

31-3141 

SNOW  SURFACE.  SNOW  PERMEABILITY. 
SNOW  MELTING.  DISTRIBUTION,  SNOW 
EVAPORATION. 

The  primary  objective  of  the  study  was  to  gam  information 
on  the  rate  of  spread  of  cctyl  alcohol  on  a  melimt  snow 
surface  Point  applications  of  radioactive  eet>|.i-CU  al¬ 
cohol  were  placed  on  the  surface  of  snew  contained  in 
cubical  wooden  boxes  25  cm  on  each  side.  The  botes 
with  snow  were  placed  in  a  controlled  environment  of  2C 
and  with  a  relative  humidity  of  95%  Under  the  siud> 
conditions,  cetyl  alcohol  spread  as  far  as  10  cm  within 
1  hr  and  15  min  P-Mributton  of  the  alcohol  over  the 
surface  was  highly  variable  (Auth) 


MP  878 

HRE  IN  THE  NORTHERN  ENVIRONMENT-A 
SYMPOSIUM. 

Slaughter,  C.W.,  ed,  Portland,  Oregon.  U.S.  Pacific 
Northwest  Forest  and  Range  Experiment  Station, 
1971,  275p.,  Numerous  refs,  passim. 

Barney,  R.J.,  cd,  Hansen,  G.M.,  ed. 

26-2733 

FOREST  FIRES,  FIRES,  ENVIRONMENTAL  IM¬ 
PACT,  PERMAFROST,  TAIGA. 

Comprised  of  21  papers  on  fire,  its  control  and  effects 
on  the  Alaska  environment. 

MP  879 

ON  THE  DETER.M1NATION  OF  HORIZONTAL 
FORCES  A  FLOATING  ICE  PLATE  EXERTS  ON 
A  STRUCTURE. 

Kerr,  A.D..  1978,  20(82),  p.123-1.34,  26  refs. 

32-4451 

ICE  PRESSURE,  ICE  LOADS,  ICE  COVER 
STRENGTH.  STRUCTURES.  LOADS  (FORCES), 
FLOATING  ICE. 

At  first,  the  general  approach  for  calculating  the  horizontal 
forces  an  icc  cover  exerts  on  structures  is  discussed.  Ice- 
force  determination  consists  of  two  parts:  (1)  the  analysis 
of  the  in-plane  forces,  assuming  that  the  ice  cover  remains 
intact;  and  (2)  the  use  of  a  failure  criterion,  because  an 
ICC  force  cannot  be  larger  than  the  force  capable  of  breaking 
up  the  ICC  cover.  For  an  estimate  of  the  largest  icc 
force  an  clastic  plate  anslysts  and  a  failure  criterion  are 
often  sufficient.  A  review  of  the  literature  revealed  that 
in  the  majority  of  the  analyses,  it  is  assumed  that  the  failure 
load  IS  directly  related  to  a  “crushing  strength**  of  the  ice 
cover.  Observations  in  the  field  and  tests  in  the  laboratory 
show,  however,  that  in  some  instances  ihe  ice  cover  failed 
by  buckling.  Subsequently,  the  ice-force  analyses  based 
on  the  buckling  failure  mechanism  are  reviewed,  and  their 
shortcomings  are  pointed  out.  A  new  method  of  analysis, 
which  is  based  on  the  buckling  of  a  floating  ice  wedge, 
is  then  presented. 

MP  880 

TUNDRA  BIOME  APPLIES  NEW  LOOK  TO 
ECOLOGICAL  PROBLEMS  IN  ALASKA. 

Brown,  J.,  Summer  1970,  2(2),  p.9. 

31-4048 

ECOSYSTEMS,  ENVIRONMENTS.  TUNDRA  BI- 
OME,  ENVIRONMENTAL  PROTECTION,  RE¬ 
SEARCH  PROJECTS,  ARCTIC  REGIONS,  UNIT¬ 
ED  STATES-ALASKA. 

MP  881 

TUNDRA  BIOME  PROGRAM. 

Brown,  J..  Fcb.27,  1970,  Vol.167.  p.l278. 

31-4049 

ECOSYSTEMS.  ENVIRONMENTS.  TUNDRA  BI- 
OME.  RESEARCH  PROJECTS. 

MP  882 

HEAT  TRANSFER  BETWEEN  A  FREE  WATER 
JET  AND  AN  ICE  BLOCK  HELD  NORMAL  TO 
IT. 

Yen.  y.-C,  JuUAug.  1976.  3(4),  p.299-307,  2  refs. 
31-242 

HEAT  TRANSFER  COEFFICIEhT,  ICE  MELT¬ 
ING.  HYDRAULIC  JETS.  NOZZLES. 

MP883 

GENERATION  OF  RUNOFF  FROM  SUBARC¬ 
TIC  SNOWPACKS. 

Dunne.  T..  cl  al.  Aug.  1976.  12(4),  P.677.685.  13  refs. 
Price,  A.G..  Colbcck,  S.C. 

31-773 

SNOW  COVER.  RUNOFF.  MODELS.  CANADA- 
LABRADOR. 

A  physically  based  model  <4  the  movement  of  water  through 
snowpacks  was  used  lo  calculate  hydrographs  generated  by 
diurnal  waves  of  snowmelt  on  the  tundra  and  in  the  boreal 
ftiresi  of  subarctic  Labrador  The  model  wa.«  tested  against 
measured  h>drographs  from  hillside  plots  that  sampled  a 
range  of  aspecl.  gradient  and  length,  vegetative  cover,  and 
snow  depth  and  denssi).  The  model  >'ieided  good  results, 
particularly  in  the  prediction  of  peak  runoff  tates.  thou^ 
there  was  a  slight  overestimate  of  the  lag  lime  A  comparison 

of  predictions  with  field  measurements  indicated  that  given 
ihe  ranges  over  which  each  of  the  controls  is  likely  to 
var).  the  two  most  critical  factors  controlling  the  h)drograph 
arc  the  snow  depth  and  the  melt  rate,  which  must  be  predicted 
precisely  fo'  short  time  intervals  Fermeabtlity  of  the 
snow  pack  is  another  important  control,  but  it  can  be  estimated 
closely  from  pubhahed  values 
MP  884 

BEARING  CAPACITY  OF  FLOATING  ICE 
PLATF.S  SUBJECTED  TO  STATIC  OR  QUASI¬ 
STATIC  LOADS. 

Kerr.  A.D..  1976.  17(76).  p.229-268.  Bibliography  p. 
263*268,  In  English  with  French  and  German  sum¬ 
maries. 

31-786 

FLOATING  ICR.  BEARING  .STRENGTH.  STATIC 
LOADS.  BIBLIOGRAPHIES. 

This  paper  contains  a  cntnal  survc>  of  the  literature  on 
(he  hearing  capacil)  of  floating  ice  plates  It  coxisisls 
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of  a  discussion  of  general  questions,  a  critical  survey  of 
analytical  attempts  to  determine  the  bearing  capacity  of 
floating  ice  plates  ana  a  survey  of  field  and  laboratory 
tests  on  floating  icc  plates  and  their  relation  to  the  analytical 
results.  It  concludes  with  a  systematic  summary  of  the 
results,  a  discussion  of  observed  shortcomings,  and  suggestions 
for  needed  investigations 


MP  885 

SUBSURFACE  EXPLORATIONS  IN  PERMA- 
FROST  AREAS. 

Cass,  J.R.,  Jr..  Oct.  1959.  85(SM5).  p.3|.41.  See  also 
SIP-17852.  Discussion  by  H.W.  Stevens  and  W.P. 
Verviile.  Ibid..  June  1960. 86(SM3).  p  63-67.  10  refs. 
Stevens.  H.W .  Verviile.  W  P 
3M874 

PER>'  \FROST  SAMPLERS.  SUBSURFACE 
INVESTIGATIONS.  CORE  SAMPLERS.  FROZEN 
GROUND,  DRILLING. 

Soil  sampling  techniques  used  in  two  subsurface  invcsiigatinn 
programs  undertaken  in  the  Arctic  are  desenbed  and  compared 
Since  the  methods  used  were  only  partially  successful  in 
rccovenng  samples  for  field  testing,  recommendations  arc 
made  for  the  development  of  boring  procedures  which  should 
prove  to  be  more  satisfactory 


MP  886 

PORTABLE  INSTRUMENT  FOR  DETERMIN¬ 
ING  SNOW  CHARACTERISnCS  RELATED  TO 
TRAFFICABILITY. 

Parrott.  W.H  ,  et  al,  Internationa!  Conference  on  Ter¬ 
rain-Vehicle  Systems.  4th,  Stockholm,  April  24-28, 
1972.  Proceedings.  Vol  2.  Stockholm.  Sweden. 
1972.  p.  193-204.  7  refs. 

Ueda.  H.T.,  Abclc,  G. 

31-1796 

SNOW  STRENGTH.  SNOW  COVER  STABILITY, 
MEASURING  INSTRUMENTS.  TRAFFICABILI- 
TY,  SHEAR  PROPERTIES. 

A  new,  portable  onc-rian  operated  instrument  was  developed 
to  simplify  the  measuring  of  snow  properties  required  for 
evaluating  the  irafncabiltly  of  a  snow  cover  and  to  predict 
vehicle  performance  The  16-lb  instrument  with  inter¬ 
changeable  plates  of  various  sizes  is  capable  of  providing 
daU  for  computing  the  vertical  strength  parameters  n  and 
k  xnd  the  horizontal  strength  parameters  c  and  /  The 
vertical  load  is  applied  manually,  the  predetermined  contact 
pressures  are  indicated  bv  a  system  of  signal  lights  connected 
to  «  force  control  switch  type  force  gage,  the  manually 
(push-button)  activated  torque  motor  for  the  shear  test  is 
driver,  by  a  i2-voU  battery  A  second  man  is  needed 
(0  record  sinkagc  and  torque  data  during  the  test 


MP  887 

SOME  EFFECTS  OF  AIR  CUSHION  VEHICLE 
OPERATIONS  ON  DEEP  SNOW. 

Abelc.  G ,  ct  al.  fnternaiional  Conference  on  Terrain- 
Vehicle  Systems.  4ih,  Stockholm.  April  24-28.  1972. 
Procecding.’t  Vol  2.  Stockholm,  Sweden,  1972, 
p.214-241.  2  refs. 

Parrott.  W  H 
31-1798 

air  CUSHION  VEHICLES.  SNO>^  DEPTH.  ERO¬ 
SION.  SURFACE  PROPERTIES.  TESTS 
Travel  with  an  SK-5  ACV  over  soft  snow  results  in  surface 
dcformaiton/crosion  of  a  few  inches,  caused  primarily  by 
rear  skrt  drag,  on  windswept  snow  only  scratches  can  be 
seen  During  hovering  on  soft  snow,  deformahon  below 
the  cushion  chamber  usually  docs  not  exceed  a  few  inches 
The  action  of  the  air  flow  (escape  velocity  70  to  120  f:/scc) 
prod'xcs  a  l.ft  ditch  below  the  peripheral  skirt  in  less  thar 
a  minute,  thereafter  the  extent  of  erosion  does  not  increase 
apprcciaMy  dunng  vontinued  hovering  A  partial  sea!  be¬ 
tween  the  inner  face  of  ihc  skirt  (above  fingers)  and  the 
snow  surface  may  exist,  arrevtin*  further  settling  of  the 
vehicle  Relatively  cohesivclavcrsofsnow  suchaswtndslahv 
and  crusts  are  not  eroded  A  level  snow  vover.  regardless 
of  how  deep  or  sofl.  does  not  appear  in  be  capble  of  immobtlir- 
tng  an  ACV  of  this  and  larger  sue  Some  operational 
problems  and  their  degree  of  severity,  s-uch  as  sisibthiy. 
snow  accumulation  and  adhesion  to  vehi.lc  skirl  drag.  cfTect 
of  terrain  surface  porosity  and  presence  of  se|elaiion.  arc 
also  discussed 


MP  888 

ICE  removal  from  the  WALLS  OF  NAVI- 
GATION  LOCKS. 

Frankenstein.  G  E..  et  al.  .S>inpo«ium  on  Inland  Wa¬ 
ter..  for  Navigation.  Rood  Control  and  Water  Diver¬ 
sions.  Colorado  .State  L'niversitv.  August  10-12.  1976. 
Proceedings.  1976.  p.  1487- 1496.  4  refs. 

Wiicbben.  J.I...  Jcllinck.  II II  G .  Yokota.  R. 

31-1800 

ICE  REMOVAL.  WALLS.  CHANNELS  (WATER- 
WAY.S).  ICE  PREVENTION  PROTECTIVE 
COAflNGS.  ICE  NAVIGATION.  ICE  ADIIL- 
SION.  DEICING. 


MP  889 

20-YR  OSaLLATION  IN  EASTERN  NORTH 
AMERICAN  TEMPERATURE  RECORDS. 

Mock,  S.J  ,  ct  al.  June  10. 1976. 261(5560),  p  484-486, 
8  refs. 

Hibler,  W.D..  III. 

31-1801 

AIR  TEMPERATURE,  PERIODIC  VARIATIONS, 
SOLAR  ACTIVITY.  METEOROLOGICAL  DATA 


MP  890 

APPLICATIONS  OF  THERMAL  ANALYSIS  TO 
COLD  REGIONS. 

Sterrett,  K.F..  Roundtable  Discussion  on  Thermal 
Analysis  Techniques,  Cincinnati,  Ohio.  June  1976. 
Proceedings,  1976,  p.I67-I81.  15  refs. 

31-1802 

THERMAL  ANALYSIS.  FROZEN  GROUND 
PHYSICS,  UNFROZEN  WATER  CONTENT. 
CLAY  MINERALS.  ICE  WATER  INTERFACE. 
LOW  TEMPERATURE  TESTS. 

The  author  discusses  the  lots  icmperalufc  bchaiior  of  several 
samples  of  frozen  soils  taken  from  the  dry  vallc>s  of  Antarcl.ca 
The  samples  were  composed  of  vanous  clay  minerals  and 
had  varying  water  contents  It  is  demonstrated  that  some 
of  the  water  remains  unfrozen  and  that  there  is  a  dependency 
between  the  unfrozei  portion  and  the  surface  area  of  the 
sample.  Il  was  pointed  out  that  problems  arising  from 
the  unfrozen  water  content  of  smls  arc  of  great  interest 
to  CRRLL  researchers  as  is  the  analysis  of  tec  cores  from 
Greenland  and  Antarctica  as  a  technique  for  establishing 
past  climates  and  in  predicting  future  climates. 


MP  891 

OVERVIEW  OF  LAND  TREATMENT  FROM 
CASE  STUDIES  OF  EXISHNC  SYSTEMS. 

Uiga.  A .  ct  al,  Hanover,  N  H  .  U.S.  Afmy  Cold  Re¬ 
gions  Research  and  Engineering  Laboratory,  1976. 
26p .  Presented  at  the  49th  Annual  Water  Pollution 
Control  Federation  Conference.  Minneapolis,  Min¬ 
nesota,  4-8  October  1976.  16  refs. 

Slettcn.  R.S. 

31-1803 

W'ASTE  TREATMENT.  WATER  TREATMENT. 
WATER  POLLUTION.  SOIL  CHEMISTRY.  COST 
ANALYSIS.  CLIMATIC  FACTORS 
Wastewater  treatment  by  lanJ  application  is  desenbed  for 
Sites  at  Calumet.  .Michigan  (8$  years).  Quincy.  W’ashtngion 
(20  years).  Manteca.  California  (11  years),  and  Livermore. 
California  (8  years)  All  sites  meet  on  an  average  the 
USPM5  drinking  water  limit  of  10  mg/I  Tor  NOJ-N  Preap- 
plication  treatments  vary  for  the  site.  Calumet,  undisinfecicd. 
no  treatment:  Quincy,  undisinfecicd.  pnmary  treaimcni:  .Man¬ 
teca.  undisinfecicd.  secondary  treatment,  and  Uvermorc,  disin¬ 
fected.  secondary  treatment  T7tc  prcapphcaiion  treatment 
and  total  operation  and  maintenance  costs  arc  3c (1 000 
gallons  for  Calumet,  20c/l000  gallons  for  Quincy.  27c/ 1000 
gallons  for  .Manteca.  J5c/I000  gallons  for  Livermore  Al¬ 
though  minor  individual  site  problems  arc  discussed  and 
solutions  presented,  the  authors  eoneludc  that  land  application 
offers  year  round  t-calmcnt  aiicrnaiiscs  wuhin  variable  :li- 
malcs 


.MP  892 

LIFF^CYCLE  CO.ST  EFFECTIVENESS  OF 
MODULAR  MEGA.STRUCTURES  IN  COLD  RE¬ 
GIONS. 

W’ang.  LR-L.  ct  al.  International  Symposium  on 
Housing  Problems.  Atlanta.  Georgia.  May  24-28, 
1976.  1976.  p.760-776.  7  rcN 
Tnbiasson.  W, 

31-1804 

RESIDENTIAL  BLILDINOS.  COLD  WEATHER 
CONSTRUenON.  CONSTRUCTION  COSTS. 
ARCTIC  CLI.MATE.  WINTER  MAINTENANCE. 
.STRUCTURES 


MP  893 

ICE  ENGINEERING  CO.MPLE.\  ADOPTS  HEAT 
PUMP  ENERGY  .SYSTEM. 

Aamot.  H.W.C  .  Jan  I9’7,  14(1),  p  25-26.  Comments 
p3 

31-1805 

MEAT  RECOVERY.  IILAriNG.  COOLING  S>S 
TE.MS.  HEATTRANSrER.  TR.NNSITION  ML.M 
ING.  PUMPS 


MP  894 

ARCTIC  TRANSPORTATION;  OPERATIONAL 
AND  ENVIRONMENTAL  EVALUATION  OF  AN 
AIR  CUSHION  VEHICLE  IN  NORTHERN 
ALASKA. 

Abclc,  G..  ct  a).  American  Society  of  Mechanical  En¬ 
gineers.  1976,  7p.,  Presented  at  the  Petroleum  Me¬ 
chanical  Engineering  and  Pressure  Vessels  and  Piping 
Conference,  Mexico  City,  Mexico,  September  19-24. 
1976.  Paper  No.76'Pcl-41.  8  refs. 

Brown.  J. 

31-1845 

AIR  CUSHION  VEHICLES.  TRAFFICABILITY. 
COST  ANALYSIS.  ENVIRONMENTAL  IMPACT. 
REVEGETATION.  ARCTIC  TERRAIN.  TESTS. 

TrafTie  tests  conducted  near  Barrow-.  Alaska  writh  a  7-ton 
SK'5  Air  Cushion  Vehicle  have  shown  that  these  types 
of  vehtbics  can  provide  year-round  high-speed  transport  capa¬ 
bility  over  a  variety  of  relatively  level,  low  strength  terrains 
The  ecological  impact  of  ACV  (raffle  over  easily  degradable 
tundra  terrains  is  not  nearly  as  signiflcant  as  that  of  wheeled 
or  tracked  vehicle  traffle 


MP  895 

CIRCULATION  AND  SEDIMENT  DISTRIBU¬ 
TION  IN  COOK  INLETg  ALASKA. 

Gatto.  LW..  1976.  No  4.  Assessment  of  the  Arctic 
marine  environment,  edited  by  D.W.  Hood.  D.C.  Bur¬ 
rell.  and  E  Kelley,  Based  on  a  symposium  held  in 
conjunction  with  Third  International  Conference  on 
Port  and  Ocean  Engineering  Under  Arctic  Conditions. 
POAC-75.  held  in  Fairbanks.  Alaska.  Aug.  11-15, 
1975.,  p.205-227,  18  refs. 

31-1935 

SEDIMENT  TRANSPORT,  WATER  FLOW.  SEA 
ICE  DISTRIBUTION,  SPACEBORNE  PHOTOG¬ 
RAPHY.  OCEAN  CURRENTS.  UNITED  STATES 
-ALASKA-COOK  INLET 

The  purpose  of  this  invcstigatice  was  to  analyze  surface 
rirculalton.  suspended  sediment  distribution,  water-type  migra¬ 
tion.  and  tidal  flushing  mechanisms,  utilizing  medium  and 
high  attitude  aircraft  and  repetitive  synoptic  satellite  imagery 
with  corroborative  ground  truth  data  LASDSAT-I  and 
•2  and  NOAA-2  and  >3  images  provided  observations  of 
surface  currents,  water  type  migraiions  and  sediment  and 
sea  lec  distributions  dunng  different  seasons  and  tides 
NASA  SP-JA  and  L-2  aircraft  multispectral  imagery  was 
used  to  analyze  coastal  processes,  t  e .  currents  and  sediment 
dispersion  in  selected  areas  Ground  truth  data  were  utilized 
in  the  mterpreiaiion  of  the  aircraft  and  saielitte  imagery 
and  scrifled  many  of  the  regional  circulation  patterns  inferred 
from  the  suspended  sediment  patterns  apparent  on  the  imagery 
.Several  local  circulation  patterns  not  previously  reported 
were  identified 


MP  896 

RECLAMATION  OF  WASTEWATER  BY  AP¬ 
PLICATION  ON  LAND. 

Iskandar.  I.K  .  ct  al.  Hanover.  N  H  .  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory.  1976. 
I5p..  Presented  at  the  U.S.  .•\rmy  Science  Conference. 
Research  Tri  ngic  Park,  North  Carolina.  June  1976. 
23  refs. 

Leggett.  D.C 
31-1901 

WASTE  TREATMENT.  WATER  TREATMENT. 
water  CHEMISTRY.SEEPAGL..SOILCHEMIS- 
TRY.  WASTE  DISPOSAL 

Tnc  capacity  of  a  slow  mfiltraiion  land  treatment  system 
III  renovate  wastewater  in  cold  regions  was  tnvcsiigalcJ  using 
SIS  outdmir  test  cells  The  prircipal  mechanisms  for  nitrogen 
removal  wc.-c  found  lo  be  plant  uptake  and  dcnitriflcation. 
phosphorus  was  removed  by  plant  uptake  and  immobilt/adon 
•n  the  surface  soil  layer,  heavy  rnctals  were  removed  by 
sorp«.on  or  precipitation  in  the  top  few  centimeters  of  soil 
Nitrogen  removal  was  found  to  he  seasonally  dependent, 
ihc  greatest  losses  «>cbiirring  in  the  spring  and  summer  and 
the  least  during  fall  and  winter  ‘this  was  due  to  the 
ah>cncc  of  plant  uptake  liitring  winter  and  the  effect  of 
tcmpctai'jre  on  the  conversion  of  ammonium  to  nitrate  nitrogen 
(riitfiflcaiion).  wh.ch  caused  sifriflcant  amounts  of  NTU  to 
be  stored  during  winter  ard  released  in  spring,  giving  rise 
to  a  perio<l  of  high  SO.t  concentration  in  the  leachate 
Appl'eatior.  of  IS  vm  wck  of  seerndary  effluent  to  sandy 
lo’m  sou  respited  in  di.nmished  water  quality  (^10  mg.  I 
of  nilratC'N)  dunng  mfist  of  (he  year  ^^ltn  ihc  exception 
of  this  heavy  treatment  cxpcnmcnl  hcavv  metals  and  phos- 
ph.-^rijs  were  confined  to  the  top  1 5  cm  of  the  soil  Appitea- 
of  cfllucnts  containing  ppm  levels  of  heavy  metals  to 
>  did  not  appear  to  cause  phytotoxie  effects  As 
for  uthc-  w  jtef  qualitv  parameters  (organie-C.  BOD.  suspended 
v*hds.  I'-fcai  eoiifotmi  rcn-Yvaiion  oi  the  wisiewater  was  cssen- 
iiaiiy  complete 
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MP897 

DEVELOPMENT  OF  A  REMOTE-READING 
TENSIOMETER/TRANSDUCER  SYSTEM  FOR 
USE  IN  SUBFREEZING  TEMPERATURES. 
McKim,  H.L.,  ct  al,  Conference  on  Soil-Water  Prob¬ 
lems  in  Cold  Regions,  2nd,  Edmonton,  Sep.  1 976,  Pro¬ 
ceedings,  1976,  P.31-4S,  18  refs. 

Berg,  R.L.,  McGaw,  R.,  Atkins,  R.T.,  Ingersoll,  J. 
31-190S 

SOIL  WATFR,  VAPOR  PRESSURE,  MEASURING 
INSTRUMENTS,  SOIL  FREEZING,  FREEZE 
THAW  TESTS,  REMOTE  SENSING. 

MP898 

GALERKIN  FINITE  ELEMENT  ANALOG  OF 
FROST  HEAVE. 

Guymon,  G.L.,  et  al.  Conference  on  Soil-Water  Prob¬ 
lems  in  Cold  Regions,  2nd,  Edmonton,  Sep.  1976,  Pro¬ 
ceedings,  1976,  p.l  1 1-1 13,  3  refs. 

Berg,  R.L. 

31-1911 

FROST  HEAVE.  MATHEMATICAL  MODELS. 
MP899 

SIMPLE  PROCEDURE  TO  CALCULATE  THE 
VOLUME  OF  WATER  REMAINING  UNFROZ¬ 
EN  IN  A  FREEZING  SOIL. 

McGaw,  R.,  et  al.  Conference  on  Soil-Water  Problems 
in  Cbid  Regions,  2nd,  Edmonton,  Sep.  1976,  Proceed¬ 
ings,  1976,  p.1 14-122,  6  refs. 

Tice,  A.R 
31-1912 

FROZEN  GROUND  PHYSICS.  SOIL  FREEZING. 
UNFROZEN  WATER  CONTENT. 

MP900 

SEASONAL  VARIATIONS  IN  APPARENT  SEA 
ICE  VISCOSITY  ON  THE  GEOPHYSICAL 
SCALE. 

Hibler,  W.D..  III.  et  al.  Feb.  1977,  4(2).  p.87-90.  12 
refs. 

Tucker.  W.B. 

31-3240 

SEA  ICE.  VISCOSITY.  DRIFT.  ICE  GROWTH.  ICE 
PHYSICS.  VISCOUS  FLOW.  SEASONAL  VARIA¬ 
TIONS. 

Using  aviiUble  atmospheric  prcuutc  and  ocean  current  dau 
and  estimating  non-Ioeal  stress  transferral  through  the  tee 
coter  by  employing  a  siscous  dnit  model  *in  the  inliniie 
boundary  limit,  predicted  dnft  rates  for  one  Russian  and 
two  U  S  dnftmg  stations  are  made  oser  the  time  penod 
May  1962  to  April  1964.  The  vueosity  values  giving 
the  best  tit  between  obsened  and  predicted  values  show 
a  pronounced  winter  increase  that  correlates  well  with  the 
ice  growth  rate  Phsically  this  suggests  that  ice  dnft 
rates  (for  a  given  wind  field)  lend  to  decrease  in  winter 
because  of  increased  stress  transferral  through  the  ice  cover. 
An  empincal  linear  relationship  between  vueosity  and  lee 
growth  rate  is  denied  which  yields  predictions  in  reasonable 
agreement  with  both  long  (yearly)  and  short  term  (monthly) 
o^rved  drift  rates 

MP  901 

SEGREGATION-FREEZING  TEMPERATURE 
AS  THE  CAUSE  OF  SUCTION  FORCE. 

Takagi,  S..  Inlcrnalional  Symposium  on  Frost  Action 
in  Soils,  Lulck,  Sweden.  Feb.  1977.  Proceedings, 
Vol.l.  University  of  Lulei.  1977,  p.59-66.  17  refs. 
31-2067 

GROUND  ICE.  ICE  LENSES.  SOIL  WATFR  MI¬ 
GRATION.  FROZEN  GROUND  THERMODY¬ 
NAMICS.  SOIL  PRESSURE 

A  new  freering  mechanism,  called  vegregalion  freezing,  is 
proposed,  to  explain  the  generation  of  the  suction  force 
that  draws  po'C  water  up  in  the  freezing  surface  of  a  growing 
ice  lens  The  segrcgalion-freczing  tempcralurc  is  derived 
hy  applying  thermodynamics  to  soil  mechamics  concept  that 
distinguishes  the  mechanically  effective  pressure  from  the 
mechanically  neutral  pressure  The  frovt-hcaving  pressure 
appears  in  the  solution  of  the  differcnlial  equations  for  the 
simultaneous  flow  of  heat  and  water,  of  which  the  segregation, 
freezing  temperature  is  one  of  the  boundary  conditions 

MP  902 

PERIODIC  .STRUCTURE  OF  NEW  HAMP- 
.SHIRE  SILT  IN  OPEN-SY.STEM  FREEZING. 
McGaw,  R  ,  International  Symposium  on  Frost  Action 
in  Soils.  Lulei.  Sweden.  Feb.  1977  PrcKeedings. 
Vol  1.  University  t.f  Lulei.  1977.  p  129-136.  2  refs. 
31-2074 

SOIL  FREEZING.  SOIL  .STRUCTURE.  W,\TER 
TABLE.  GROUND  ICE. 

The  periodic  frozen  siructure  of  a  glacially -dcposilcd  sill 
soil  IS  analyzed  using  a  meinc  grouping  of  sizes  Four 
specimens  were  frozen  simultaneously  in  open-system  freezing 
with  initial  water  tables  ranging  from  IS  cm  (6  in)  to 
105  cm  (42  in )  Rale  of  freezing  sailed  from  near  zero 
to  0  go  mm  'hr  Nfeasure.-nents  on  the  average  thickness 
of  indiviitual  ice  layers  and  residual  soil  layers  are  tabulated 
and  graphed  for  each  specimen,  with  water-tabic  depth  and 
rale-of.frcertrg  at  independent  variables  fhe  dais  show 
that  Ihe  ice-layer  thickness  decreases  conlinuoiisly  with  freez¬ 


ing  rate  for  each  of  the  four  water-uble  depths  The 
maximum  ice-layer  thickness  (4  S  mm)  occurred  with  the 
highest  water  table  and  the  slowest  freezing  In  contrast, 
the  residual  soil  layer  develops  a  maximum  thickness  for 
this  soil  in  the  0  30  to  0  40  mmfhr  range  of  freezing  fates 
The  peak  value  (2  S  mm)  (Kcurred  with  water  ublc  depths 
of  45  cm  (18  in)  and  75  cm  (30  in)  In  addition, 
the  two  specimens  with  the  highest  water  tables  developed 
a  major  secondary  peak  at  very  slow  rates  of  freezing  (less 
than  0.10  mm/hr),  giving  evidence  of  a  separate  m^c  of 
freezing. 

MP  903 

CARBON  DIOXIDE  DYNAMICS  ON  THE  ARC¬ 
TIC  TUNDRA. 

Coyne,  P.l ,  et  al.  International  Biological  Program 
Tundra  Biome.  Structure  and  function  of  the  tundra 
ecosystem.  Vol.l,  Progress  report  and  proposal  ab¬ 
stracts.  1971,  p.4g-S2. 

Kelley,  J.J. 

31-2097 

TUNDRA  VEGETATION.  CARBON  DIOXIDE, 
SNOW  COVER  EFFECT. 

MP904 

SEASONAL  CYCLES  AND  RELATIVE  LEVELS 
OF  ORGANIC  PLANT  NUTRIENTS  UNDER 
ARCTIC  AND  ALPINE  CONDITIONS. 

McCown,  B.H.,  et  al.  International  Biological  Pro¬ 
gram.  Tundra  Biome.  Structure  and  function  of  the 
tundra  ecosystem.  Vol.  I.  Progress  report  and  propos¬ 
al  abstracts  1971,  p.55-S7. 

Tieszen,  L  L. 

31-2099 

TUNDRA  VEGETATION,  SEASONAL  VARIA¬ 
TIONS,  PLANT  PHYSIOLOGY. 

MP  90S 

ECOLOGICAL  EFFECTS  OF  OIL  SPILLS  AND 
SEEPAGES  IN  COLD-DOMINATED  ENVIRON¬ 
MENTS. 

McCown,  B.H.,  ct  al.  International  Biological  Pro¬ 
gram.  Tundra  Biome.  Structure  and  function  of  the 
tundra  ecosystem.  Vol.  I ,  Progress  report  and  propos¬ 
al  abstracts.  1971,  p.6I-6S. 

Brown.  J..  Tiesien,  L.L. 

31-2101 

TUNDRA  SOILS.  TUNDRA  VEGETATION,  OIL 
SPILLS.  DAMAGE.  ENVIRONMENTAL  IM¬ 
PACT. 

MP906 

ABIOTIC  OVERVIEW. 

Weller.  G.,  et  al.  International  Biological  Program. 
Tundra  Biome.  Structure  and  function  of  the  tundra 
Cv<-.:ysteii.  Vol  I,  Progress  report  and  proposal  ab¬ 
stracts.  1971,  p  I73-I8I. 

Brown.  J. 

31-2114 

RESEARCH  PROJECTS.  TUNDRA,  MICRO¬ 
CLIMATOLOGY,  SOIL  TEMPERATURE.  MOD¬ 
ELS.  BOUNDARY  LAVER.  SNOW  COVER  EF¬ 
FECT,  VEGETzUION  PATTERNS. 

.MP907 

PREDICTION  AND  VALIDATION  OFTE.MPER- 
ATURE  IN  TUNDRA  SOIL-S. 

Brown.  J .  ct  al.  International  Biological  Program 
Tundra  Biome  Structure  and  function  of  the  tundra 
ecosystem  Vol  I.  Progress  report  and  proposal  ab¬ 
stracts.  1971.  p.l 93- 147. 

Nakano.  Y. 

31-2116 

TUNDRA  SOILS.  SOIL  TEMPERATURE,  THAW 
DEPTH.  lATHEMATICAL  MODELS.  FORE¬ 
CASTING. 

MP908 

TRACE  GAS  ANALYSIS  OF  ARCTIC  AND  SU¬ 
BARCTIC  ATMOSPHERE. 

Miirrmann,  R  P .  International  Biological  Program 
Tundra  Biome  Structure  and  function  of  the  tundra 
ecosystem  Vol  1.  Progrevs  report  and  proposal  ab¬ 
stracts.  1971.  p  199-203 
31-2118 

AT.MO.SPHI-,RIC  COMPOSITION.  GASES. 
.MP909 

U.S.  TUNDRA  BIOME  CENTRAL  PROGRAM 
1971  PROGRF-SS  REPORT. 

Brown,  J  .  International  Biological  Program,  Tundra 
Binmc  Structure  and  funciinn  of  the  tundra  ccosys. 
tem  Vol  1.  Progress  report  and  proposal  abstracts 
1971.  p  244.270 
.31-2121 

RESEARCH  PROJECTS 


MP910 

SEA  ICE  CONDITIONS  IN  THE  ARCTIC. 
Weeks.  W  F .  Dec.  1976.  No.34.  p.  173-205,  Includes, 
as  Appendix  I ,  a  section  on  Ice  Terminology.  24  refs. 
31-2291 

ICE  CONDITIONS.  SEASONAL  VARIATIONS, 
TERMINOLOGY.  ICE  PHYSICS.  DRIFT. 

MP91I 

PROCEEDINGS. 

Colloquium  on  Water  in  Planetary  Regoliths,  Hano¬ 
ver.  N.H.,  October  5-7,  1976.  Hanover,  N.H .  U.S. 
Army  Cold  Regions  Research  and  Engineering 
Laboratory,  1977,  16Ip.,  Refs,  passim.  For  selected 
papers  see  31-2494  through  31-2511. 

31-2493 

EXTRATERRESTRIAL  ICE.  PERMAFROST  HY¬ 
DROLOGY,  SOIL  WATER.  ICE  SPECTROS¬ 
COPY. 

MP  912 

MARS  SOIL-WATER  ANALYZER;  INSTRU¬ 
MENT  DESCRIPTION  AND  STATUS. 

Anderson,  D.M..  et  at.  Colloquium  on  Water  in  Plane¬ 
tary  Regoliths,  Hanover.  N.H..  Oct  5-7.  1976.  Pro¬ 
ceedings,  Hanover,  N.H ,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1977,  p.l49- 
158,  9  refs. 

Stephens,  J.B.,  Fanale,  F  P.,  Tice,  A.R. 

31-251 1 

MARS  (PLANET).  SOIL  WATER.  EXTRATERRE¬ 
STRIAL  ICE,  PERMAFROST  HYDROLOGY, 
MEASURING  INSTRUMENTS,  RADIOMETRY, 
PERMAFROST  SAMPLERS. 

MP913 

APPLICATIONS  OF  REMOTE  SENSING  FOR 
CORPS  OF  ENGINEERS  PROGRAMS  IN  NEW 
ENGLAND. 

McKim.  H  L.,  ct  al,  Intimational  Symposium  on 
Remote  Sensing  of  Environment,  lOth,  Ann  Arbor, 
Oct.  6-10.  1975.  Ann  Arbor.  Environmental  Research 
Institute  of  Michigan,  1975,  8p.  +  14  figs,  and  tables, 
8  refs. 

Merry.  C.J.,  Cooper.  S ,  Anderson,  D.M  ,  Catto,  L.W. 
31-3652 

REMOTE  SENSING.  AERIAL  SURVEYS.  SPACE- 
BORNE  PHOTOGRAPHY.  ENVIRONMENTS. 
UNITED  STATES-NEVy  ENGLAND. 

The  utility  of  satellile.  h’gh  sliitude  and  low  zitiiude  aenal 
imagery  is  presently  being  erilically  evaluated  by  Ihe  Corps 
of  Engineers  The  most  xigniflcant  contribution  to  date 
has  been  to  mcrerre  confidence  limits  by  more  accurately 
estimaiing  parameters  used  in  models  Within  the  last 
three  years  uveral  new  cooperative  remote  serving  programs 
addressing  cnvirorv-tental  and  hydrologic  problems  have  been 
impicmcnied  The  objectives  of  these  programs  were  to 
determine  Ihe  availabtitly.  type,  scale  and  resolution  required 
and  to  show  how  remole  sensing  methods  can  be  utilized 
to  augment  or  update  conventional  procedures  Imagery 
from  LANDSAT  mission  provided  valuable  information  for 
site  evaluation,  definition  of  geologic  lincations  and  monitoring 
snow  and  ice  accumulation  and  ablalion  The  Skylab 
program  has  defined  the  dclail  of  land  use  mapping  that 
can  be  accomplished  from  the  S190A  and  .9I40B  photography 
Low  altitude  aircraft  photography  (scale  I  33.600)  was  used 
to  determine  the  location  of  materials  at  a  potential  rlam 
construction  site  which  could  allow  a  large  cost  saving  for 
iransportal'on  of  material  as  compared  to  original  design 
esumatn  In  another  program,  the  eflect  of  inundation 
al  SIX  New  Engl-nd  flood  control  reservoirs  was  inscstigatcd 
fhe  extent  and  seserily  of  tree  damage  were  mapped  and 
analyzed  statistically  These  results  will  be  used  by  the 
Corps  in  the  reservoir  managemcnl  prog-am 
MP  914 

EVALUATIO.N  AND  RECOMMENDATIONS 
FOR  SNOWDRIFT  CONTROL  AT  FAA  ILS 
FACILITIES,  BARROW  AND  DEADHORSE 
ALASKA.  FINAL  REPORT. 

Calkins.  D  J..  Sep.  1976.  FAA-NA-76-I65.  41p.. 
ADA-030  401. 

31-2585 

.SNOWDRIFTS.  SNOW  FF,NCI-.S.  UNITED 
.STATES-^ALz\SKA-^.BARROW.  UNITED 

.STATFUS-  ALASKA-  DF.ADIIORSt. 

The  existing  snowdrifting  conditions  are  described  at  the 
Barrow  and  Dcadhorse  airfields  and  recommendations  made 
for  minimizing  the  drifting  snow  al  the  Il3v  facilities  The 
problem  of  drifting  snow  at  the  localizer  and  glide  slope 
facililtes  was  a  rcsull  of  the  striistiires  themselves  creating 
drifts  and  causing  outages  The  most  economical  method 
of  eliminating  Ihe  problem  at  Ihe  glide  slope  was  relocation 
of  the  instrument  shelters  such  that  they  are  not  in  line 
with  the  antenna  masts  and  the  pievailing  wind  direction 
The  localizer  snowdrifts  were  caused  hy  the  bulkincss  of 
the  supporting  striKture  cariying  the  antenna,  although  it 
IS  elesated  on  piles  severe  tuibiilenve  develops  behind  Ihe 
structure  and  the  snow  ilcpisits  Wiwulen  snowfeneex. 
10  ft  high,  in  parallel  rows  200  ft  apart  vill  control  the 
snow  during  an  aserage  snow  vear  Mi  (cl  studies  of 
each  alternative  rnetho,)  were  earned  out  to  validate  the 
sartoiis  proposals  (Aiith  t 
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MP  915 

VAPOR  PRESSURE  OF  2,4»6-TRlNITROTOL> 
UENE  BY  A  GAS  CHROMATOGRAPHIC 
HEADSPACE  TECHNIQUE. 

Lcttctt,  D.C,  1977,  Vo!.133.  p.83.90,  23  refs. 
31-2565 

VAPOR  PRESSURE.  GAS  CHROMATOGRAPHY. 
TRINITROTOLUENE. 

The  vepor  preuure  of  2.4,6*trinUrotoIuene  was  determined 
by  a  fu  chromatofTsphic  headspace  technique  The  vapor 
pressure  from  12-400  was  denved  from  the  expenmental 
(Uta  using  (he  ideal  gas  law  and  then  compared  to  extrapola¬ 
tions  of  literature  data  obtained  by  the  Knudsen  effusion 
technique.  Excellent  agreement  was  obtained.  Advan¬ 
tages  of  the  chromatographic  headspace  method  over  the 
effusion  method  were:  (1)  scrupulous  purity  was  found  to 
be  unneeesury  since  volatile  impurities  were  chromatograph- 
ically  separate  fr  m  the  compound  of  interest.  (2)  the  method 
was  highly  sensitive  using  an  electron  capture  detector,  and 
(3)  the  method  was  experimentally  simple,  requinng  matenals 
that  are  readily  available,  i  e..  a  gas  chromatograph,  a  tempera¬ 
ture  bath,  a  few  septum-capped  botJes,  and  gas-tight  syringes. 

MP  916 

ON  THE  ORIGIN  OF  PINGOS-A  COMMENT. 
Mackty.  J.R..  1976,  Vol.30.  p  295-298.  Comment  to 
H.  Ryckborst's  paper  (see  31-2549).  10  refs. 
31-2679 

PINGOS,  GROUND  ICE.  SOIL  WATER.  SUBSUR- 
FACE  STRUCTURES.  ACTIVE  LAYER.  PERMA¬ 
FROST  HYDROLOGY.  ICE  LENSES.  ORIGIN 

MP  917 

HIGH-LATITUDE  BASINS  AS  SETTINGS  FOR 
aRCUMPOLAR  ENVIRONMENTAL  STUDIES. 
Slaughter.  CW..  et  al.  Circumpolar  inference  on 
Northern  Ecology,  Ottawa.  Sep.  15-18,  1975.  Pro- 
ceedinp.  Ottawa,  National  Research  Council,  Cana¬ 
da,  1975,  P.1V/57-IV/68.  48  refs..  In  English  with 
French  summary. 

Santeford,  H.S. 

31-2564 

RESEARCH  PROJECTS,  WATERSHEDS.  ENVI- 
RONMENTS,  INTERNATIONAL  COOPERA¬ 
TION. 

Much  environmenul  research  (^th  small  Kale  and  large) 
may  locally  be  conducted  within  the  larger  context  of 
enure  drainage  basins— Research  Watersheds  ThcK  are 
catchments  which  repreKnt  major  environmental  Kttings  (e  g.. 
Arctic  tundra,  subarctic  taiga)  and  are  specifically  dedicated 
to  rcKarch  The  hydrologic  cycle  of  a  complete  catchment 
considered  from  precipitation  through  basin  yield  provides 
a  functional  and  conceptual  base  for  considenng  mass,  nutrent. 
and  energy  transfer  questions  relevant  to  ecvsystem  function¬ 
ing.  With  proper  planning  and  execution,  advantages  to 
be  gained  may  include  economy  of  effort,  better  cooperation 
between  diKiplines.  improved  application  of  results  to  real- 
world  problems,  and  enhanced  potential  for  comparative  stud¬ 
ies  amtmg  circumpolar  Kttings  In  high  latitudes,  where 
climate,  transportation  and  logistics,  available  Kieniific  man¬ 
power.  and  iKk  of  good  bKkground  data  often  combine 
to  render  research  both  dilTtcutt  and  expensive,  increased 
efficiency  through  integration  of  complementar)*  biological 
and  physical  studies  is  especially  attractive.  In  1974- 
75  a  start  was  made  toward  such  a  circumpolar  profram 
Through  (he  International  Hydrological  Decade  (IMD).  initial 
meetings  of  Swedish.  Canadian,  and  US  Kientisis  have 
conridered  objectives  of  fKiIitating  communication  and  data 
exchange,  and  ultimately  improving  understanding  of  h)drolog- 
ic  functioning  in  high-latitude  environments  In  Alaska 
(he  t04-sq-km  Canbou-Pokcr  Creeks  RcKsrch  Watershed 
provides  one  example  of  multi-diKiplinary.  mulu-agcncy  rc¬ 
Karch  into  environmental  and  hydrological  behaviour  of 
subarctic  uplands,  with  provision  for  ph)sicai  and  biological 
investigations  and  expcnmcniation  Similar  circunpolar 
efforts  should  prove  UKful  in  a  wide  variety  of  diKipItne- 
specific  and  integrated  Kicniific  ciTorts 

MP918 

SEA  ICE  PROPERTIES  AND  GEOMETRY. 
Weeks.  W.F..  Dec.  1976,  No.34.  p.l37.17|.  Refs 
p.167.171. 

31-2290 

SEA  ICE.  ICE  MECHANICS.  ICE  PHYSICS.  ICE 
STRENGTH.  ICE  COVER  THICKNESS.  PRE-S- 
SURE  RIDGES 

MP  919 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENFJkTIl  THE 
BEAUFORT  SEA. 

Sellmann,  P.V .  cl  al.  Environmental  assessment  of  the 
Alaskan  Continental  Shelf  Vol  4  Pnncipai  inves¬ 
tigators*  reports  July-Scptembcr  1976.  Boulder. 
Colorado.  Environmental  Research  Laboratories. 
1976.  p.53-60.  3  refs. 

Berg,  R.L,  Brown,  i.,  Blouin.  S.E..  Chamberlain.  L.J.. 

Iskandar.  A.,  Ueda.  H.T 

31-2621 

OFFSHORE  DRILLING.  DRILL  CORE  ANAL¬ 
YSIS.  ENGINEERING  GEOLOGY.  .SUBSEA  PER¬ 
MAFROST. 


MP  920 

LAND  TREATMENT  OF  WASTEWATER~CASE 
STUDIES  OF  EXISTING  DISPOSAL  SYSTEMS 
AT  QUINCY,  WASHINGTON  AND  MANTECA, 
CALIFORNIA. 

Murrmann,  R.P.,  et  al.  Waste  Management  Confer¬ 
ence.  8th.  Rochester.  N.Y.,  April  28-30,  1976.  Pro¬ 
ceedings.  Rochester.  N.Y.,  1976,  36p..  21  refs. 
Iskan^r,  I.K. 

31- 3656 

WASTE  TREATMENT.  WATER  TREATMENT. 
SOIL  CHEMISTRY.  WATER  CHEMISTRY,  IRRI¬ 
GATION.  UNITED  STATES— WASHINGTON— 
QUINCY.  UNITED  STATES— CALIFORNIA— 
MANTECA. 

Evaluations  of  long-term  systems  for  wastewater  disposal 
on  land  by  slow  infittratton  at  Manteca.  California,  and 
Quincy.  Washington,  are  presented  pKtors  considered 
include  site  history,  operational  characteristics,  cunent  per¬ 
formance  and  impact  on  soil  characteristics.  Domestic 
undisinfectcd  wastewater  has  been  applied  at  thcK  locations 
by  flood  irrigation  for  up  to  20  years  At  Manteca,  forage 
vegetatio-^  (rye  grass)  has  been  continuously  maintain^  while 
at  Quincy  a  crop  rotation  has  been  prKticed  The  system 
at  Quincy  has  been  relatively  h^vity  looided  by  application 
of  approximately  t5  cm/A  (6  tn./A)  per  week  while  at 
.Manteca  an  average  of  only  4  5  cm/A  (l.S  in./ A)  of  wastewater 
has  been  applied  per  week.  At  both  sites  a  control  field 
and  (wo  disposal  fields  were  invesbgaied  for  comparison 
ReprcKntative  soil  samples  were  collected  at  intervals  to 
a  depth  of  150  cm.  ThcK  were  analyzed  for  about  30 
pertinent  chemical  parameters  including  total  and  plant-availa¬ 
ble  heavy  metals  Soil  solution  samples  were  collected 
at  80-  and  160-cm  depths  with  suction  lysimeterv  Pretreat¬ 
ment  water  samples,  periphera!  drainage  water  and  ground 
water  samples  were  also  cr^iected.  All  water  samples 
were  analyzed  in  the  fields  for  pH.  NH4-N,  N03-N  and 
ortho-P  during  three  penods  m  1974. 

MP  921 

PROPOSED  SIZE  CLASSinCATION  FOR  THE 
TEXTURE  OF  FROZEN  EARTH  MATERIALS. 
McGaw.  R.,  1975,  lOp.,  Presented  at  Lcs  probl&mcs 
pos^s  par  la  g^lifraction.  Recherches  fondamentales 
et  appliqu6es.  Colloque  interdisciplanaire.  Paris-Lc 
Havre.  23-25  April.  1975.  Report  No.3 11.  4  refs. 

32- 626 

FROZEN  GROUND.  SOIL  STRUCTURE,  CLAS- 
SIFICATIONS,  GROUND  ICE. 

The  macroKopic  fabric,  or  texture,  of  frozen  earth  matenals 
reprcKnts  a  point-by-point  summation  of  the  microKopie 
nueleation.  moisture  flow,  and  heat  flow  around  and  between 
individual  mineral  particles.  As  such,  frozen  texture  is 
intimately  related  to  the  basic  mechanisms  of  icc  Kgrcgation. 
A  study  of  the  details  of  frozen  texture  can  lead  to  fundamental 
new  knowledge  on  (he  formation  and  structural  effects  of 
Kgrcgated  ice  A  size  classification  denved  from  laboratory 
tests  IS  propoKd  for  the  systematic  measurement  of  the 
characteristic  (banded)  element  of  interleaved  soil  and  ice 
in  fine-grained  granular  materials.  Graphs  are  prcKnted 
shoeing  (he  relationship  between  the  frozen  texture  of  New 
Hampshire  Silt  and  measured  values  of  freezing  rale  as 
determined  by  the  0  C  isotlcrm 

MP  922 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Weeks.  W.F..  et  tl.  EnvtronmenUl  assessment  of  the 
Alaskan  Continenul  Shelf.  Voi.4.  Principal  inves¬ 
tigators*  reports  July-Scptembcr  1976.  Boulder. 
Colorado.  Environmental  Research  Laboratories, 
1976.  p  267-275. 

Kovacs.  A. 

31-2630 

SEA  ICE.  REMOTE  SENSING,  ICE  CONDI¬ 
TIONS.  RESEARCH  PROJECTS 
MP  923 

INTERESTING  FEATURES  OF  RADAR  IMAGE¬ 
RY  OF  ICE-COVERED  NORTH  SLOPE  LAKES. 
Weeks.  W.F..  ct  al.  1977.  18(78).  p.I29-136.  In  Eng- 
hsh  with  French  and  German  summaries.  15  refs 
Sellmann.  P.V ,  Campbell.  W'J. 

31-3363 

LAKE  ICE.  RADAR  PHOTOGRAPHY.  ICE 
WATER  INTERFACE.  ICE  SOLID  INTERFACE. 
ICE  COVER  THICKNESS.  REFLECTIVITY, 
UNITED  STATF^-ALASKA-NORTH  SLOPE 

Side-looking  airborne  radar  (SLAB)  imagery  obtained  in  April- 
.May  l<)74  fiom  the  North  Slope  of  Alaska  between  Harrow 
and  Harrison  Ra)  indicates  that  tundra  lakes  can  be  Kparated 
into  two  clasKS  baKd  on  the  strength  of  the  radar  returns 
Correlations  between  the  areal  patterns  of  the  returns,  limited 
ground  obKrvaitons  «tn  take  depths  and  water  compositions, 
and  information  obtained  from  tJSNDSAT  imager)  strongly 
suggest  that  areas  of  fresh  water  taxes  giving  weak  returns 
are  frozen  completely  to  the  bottom  while  areas  giving  strong 
returns  are  not  This  is  a  reasonable  interpretation  inasmuch 
as  the  reflection  coefficient  associated  with  the  high-dielectric- 
contrail  ice-water  interface  would  be  rnu|hly  twelve  limes 
ihii  associat^l  with  the  low-contrast  ice-sotl  interface 
Brackish  lakes  also  give  weak  returns  even  when  they  are 
not  completely  frozen  This  is  the  result  of  the  hrinc 
present  in  the  lower  portion  of  the  ice  cover  -Ung  the 


penetration  of  the  X-band  radiation  into  the  icc.  The 
ability  to  Kparate  tundra  lakes  rapidly  and  easily  into  thcK 
two  classes  via  SLAR  should  be  uKful  in  understanding 
a  wide  variety  of  problems. 

MP  924 

DYNAMICS  OP  NEAR-SHORE  ICE. 

Kovacs,  A.,  et  al.  Environmental  assessment  of  the 
Alaskan  Continental  ^helf.  Vol  4.  Principal  inves¬ 
tigators*  reports  October-December  1976.  Boulder, 
Colorado.  Environmental  Research  Laboratories, 
1977,  p.106-112. 

Weeks,  W.F. 

31- 2776 

SEA  ICE.  FAST  ICE,  ICE  MECHANIC:S.  RADAR 
ECHOES.  LOGISTICS. 

MP  925 

PRELIMINARY  EVALUATION  OF  NEW  LF 
RADIOWAVE  AND  MAGNETIC  INDUCTION 
RESISnVITY  UNITS  OVER  PERMAFROST 
TERRAIN. 

Sellmann.  P.V .  et  al,  June  1977.  No  1 19.  Symposium 
on  Permafrost  Geophysics,  Vancouver,  Oct.  12. 1976. 
Proceedinp.  p.39-42. 

Arcone,  S.A .  Delaney,  A  J. 

32- 2614 

MEASURING  INSTRUMENTS.  ELEtTTRICAL 
RESISTIVITY.  ELECTROMAGNETIC  PROS¬ 
PECTING.  PERMAFROST  DISTRIBUTION. 

MP  926 

SNOW  AND  SNOW  COVER  IN  MILITARY 
SaENCE. 

Swinzow.  G.K ,  Fuse/ Ammunition/Environment 
Symposium,  Picatinny  Arsenal.  Dover.  N.J..  1978, 
p.1-239-1-262.  26  refs. 

32-2679 

SNOW  COVER  EFFECrr,  MILITARY  OPERA¬ 
TION.  MILITARY  EQUIPMENT. 

Pertinent  properties  of  a  snow  cover  arc  thicknesses  of  individu¬ 
al  layers,  snow  density,  hardness,  gram  sizes  and  temperatures 
A  snow  cover  is  subject  to  constant  metamorphism  and 
Its  occurrence  is  subject  to  Kasonal  and  geographic  distnbution. 
A  snow  cover  is  a  koous  obstacle  for  traffic,  especially 
military  transportation  As  a  material,  snow  may  be  used 
for  shelters,  camouflage  and  fortification  O^rvalions 
of  attenuation  of  fast  projectiles  and  fragments  are  reported. 
It  IS  concluded  that  snow  may  be  a  material  Knously  alTeeting 
fuze  mechanisms  of  certain  projectiles  and  may  degrade 
ammunition  effects  Cited  and  recommended  literature 
covers  most  of  the  aspects  of  the  role  of  snow  in  warfare. 

MP  927 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENE.4TH  THE 
BEAUFORT  SEA. 

Sellmtnn.  P.V.,  et  al.  Environmental  assessment  of  the 
Alaskan  Continental  Shelf,  Vol  4.  Principal  inves¬ 
tigators*  reports  Octobcr-Dcccmbcr  1976,  Boulder. 
Colorado.  Environmental  Research  Laboratories, 
1977,  p.234-237.  1  ref. 

Berg.  R.L .  Brown,  J.,  Blouin,  S  E .  Chamberlain.  E.J., 

Iskandar,  A..  Ueda.  H  T 

31-2780 

SEA  ICE.  SUBSEA  PERMAFROST. 

MP  928 

UTILITY  DISTRIBUTION  PRACTICF.S  IN 
NORTHERN  EUROPE. 

McFaddcn.T..  ct  al.  Jan.  1977.  EPS  3-W'P-77-l,  Sym¬ 
posium  on  Utilities  Delivery  in  Arctic  Regions.  March 
16-18,  1976.  Edmonton.  Alberta.  Canada,  p.70-95. 
Aamot,  H.W.C. 

31-3076 

UTILITIES.  PIPELINES.  PLASTICS.  POWER 
LINE  ICING.  FROST  PROTECTION. 

Thtx  report  represents  informatton  on  utility  distribution  sys¬ 
tems  gathered  on  a  study  trip  to  Scandinasia  and  Great 
Rr  tirn  and  Iceland  The  information  concerns  new  tech¬ 
nology  and  materials  in  cold  weaiher  related  problems  and 
solutions  The  distribution  systems  tniolved  are  water 
and  Kwage  lines,  vacuum  sewage  and  pneumatic  solid  waste 
collection  lines,  heal  distribution  lines  and  electrical  transmis¬ 
sion  lines  In  .Sweden  much  information  was  obtained 
on  plastic  pipes  for  water  and  sewage  lines  ami  frost  penetration 
protection  There  arc  large  district  heating  systems  in 
operation  and  miKh  information  was  found  on  heal  distribution 
pipe  systems  and  long  distance  heal  transmission  In  Nor¬ 
way.  where  almost  all  electricity  is  proihtced  by  hydro- 
elecir* .  stations,  information  was  coitccied  on  eiCciric  transmis¬ 
sion  line  icing  problems  and  self  supporimg  aerial  cables 
for  electrical  disinhuiir.n  A  wealth  of  information  was 
gathered  in  (.ondon  where  the  water  and  sewage  systems 
are  among  ihe  oldest  and  largest  ir.  the  world  and  where 
some  material  and  mciho<ls  have  a  long  history  of  success 
and  other  new  ones  are  being  int(.«dtivcd  District  healing 
technology  ts  also  highly  developed  m  london.  hut  large 
systems  have  not  yel  evolved  rneiimatic  solid  wastes 
collcclton  sysieirs  are  being  intro^hiced 
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MP  929 

FREEZE  DAMAGE  PREVENTION  IN  UTILITY 
DISTRIBUTION  LINES. 

McFaddcn,  T.  Jan  1977,  EPS  3-WP-77-1.  Symposi- 
um  on  Utilities  Delivery  in  Arctic  Regions,  March  16* 
18,  1976,  Edmonton.  Alberta,  Canada,  p.221‘231,  3 
refs. 

31-3082 

WATER  PIPES.  PIPELINE  FREEZING.  ICE 
PRESSURE.  PRESSURE  CONTROL. 


MP  930 

HELD  PERFORMANCE  OF  A  SUBARCTIC 
UTILIDOR. 

Reed.  S.C,  Jan.  1977,  EPS  3-WP-77-1,  Symposium  on 
Utilities  Delivery  in  Arctic  Regions.  March  16*18. 
1976,  Edmonton,  Alberta.  Canada.  p.448«468. 
31-3092 

UTILITIES,  COLD  WEATHER  PERFORMANCE. 
FOUNDATIONS.  WATER  SUPPLY,  WASTE  DIS¬ 
POSAL. 

This  paper  desenbes  the  design,  construction,  performance 
and  ultimate  failure  of  a  functioning  utilidor.  It  is  hoped 
that  the  lessons  learned  in  this  case  study  description  ^ilt 
be  of  interest  and  use  to  engineers  concerned  uith  planning 
and  design  of  such  systems. 


MP931 

EXAMINING  ANTARCTIC  SOILS  WITH  A 
SCANNING  ELECTRON  MICROSCOPE. 

Kumai,  M  .  et  al.  Dec.  1976.  11(4),  p.249-2S2.  5  refs 
Anderson,  D.M  ,  Ugolini,  F.C. 

31-2963 

SOIL  CHEMISTRY,  WEATHERING, 
MINERALOGY.  X  RAY  ANALYSIS.  ELECTRON 
MICROSCOPY,  ANTARCTICA-BEACON  VAL¬ 
LEY.  ANTARCTICA-WRIGHT  VALLEY. 

Resulu  are  reported  of  an  investigation  by  scanning  electron 
microscopy  (SEM)  and  energy  dispersion  X-ray  axubsts 
(EDXA)  of  the  morpholog).  degree  of  weathering,  and  chemi¬ 
cal  species  of  six  samples  of  soils  from  Beacon  Valley, 
lateral  valley  adjoining  Beacon  Valley,  and  lower  Wright 
Valley.  EDXA  revealed  II  elements  in  the  soil  samples* 
sodium,  magnesium,  aluminum,  silicon,  sulfur,  chlorine,  poias. 
Slum,  calcium,  tiunium.  manganese,  and  iron  Chromium, 
palladium,  and  gold,  used  in  shadowing,  were  also  found. 
A  typical  SEM  of  soil  from  Beacon  Valley  showed  rounded 
grains,  which  had  been  subjected  to  much  mechanical  and 
ehemieal  weathering  Chemical  species  identilled  b>  EOXA 
included  Ca.  Mg.  and  N*a  chlorides,  and  CaS04  The 
soil  of  Beacon  Valley  is  ahumie.  saline  soil  EDXA  of 
the  sandy  soil  of  first  lateral  valley  revealed  a  quartz  panicle 
showing  wexthenng.  with  contamination  by  .Na.  Ca.  and 
Fe,  and  CaS04  The  ahumic.  saline  soil  of  lower  Wnght 
Valley  shows  grains  with  sharp  edges,  indicating  w  eak  w  cather- 
ing  and  thus  a  relatively  young  age  Magnetite  and  silicate 
were  found,  and  Fe.  CUC12.  and  KCl  were  identified  using 
EDXA. 


MP  932 

GEOPHYSICAL  METHODS  FOR  HYDROLOGI¬ 
CAL  INVESHGATIONS  IN  PERMAFROST  RE- 
GIONS. 

Hockstra.  P.,  Conference  on  Soil-Water  Problems  m 
Cold  Regions,  2nd.  Ednonton.  Sep.  1976.  Proceed¬ 
ings,  1976.  p.75-90,  6  refs. 

31-1908 

GEOPHYSICAL  SURVEYS.  PER.MAFROST  HY¬ 
DROLOGY.  ELECTROMAGNETIC  PROSPECT- 
ING,  PERMAFROST  INDICATORS.  DISCOS- 
TINUOUS  PERMAFROST. 


MP  933 

EFFECT  OF  SNOW  COVER  ON  OBSTACLE 
PERFORMANCE  OF  VEHICLES. 

Hanamoto.  D..  Oct.  1976.  13(3).  p.l2i-140,  11  refs 
For  another  version  see  27-2795. 

31-3028 

TRACKED  VEHICLES.  SNOW  COVER  EFFECT. 
COLD  WEATHER  PERFORMANCE.  TOPO¬ 
GRAPHIC  FEATURES.  TPAFFICABILITY. 
SNOW  VEHICLES 

Trafficability  of  terrain  iv  a  function  of  soft  v>ii.  hard  ir 
rough  grouiid,  geometric  obvlaclcs.  vegetation,  and  the  rivenne 
environment.  AH  of  thevc  terrain  avpectv  are  altered  by 
cold  temperatures  and  snow  cover  This  paper  etamtnrv 
the  effect  of  snow  cover  or.  obstacle  crossing  performance 
cf  vehicles  The  mathcmatival  expressions  describing  step 
negotiation,  trenvh  crossing,  and  slope  climbing  on  snow 
covered  obstacles  arc  gisen  in  terms  of  tracked  vehicle, 
obstacle,  and  snow  parameters  Test*  of  two  tracked  vehicles 
on  snow  eovere.1  slopes,  stream  crossints.  steps  and  trenches 
were  conducted,  and  some  of  the  results  were  compared 
with  computed  values  Differencev  betwten  computed  and 
experimental  values  arc  attributed  to  neg'e^  tmg  viip>smkagr 
and  track  deflection  m  the  compiitaiK.ns  (Auth ) 


MP  934 

REMOTE  SENSING  OF  ACCUMULATED  FRA¬ 
ZIL  AND  BRASH  ICE. 

Dean,  A.M.,  Jr.,  National  Hydrotcchnical  Conference, 
3rd  (with  the  participation  of  the  Municipal  Section), 
Quebec,  May  30-31.  1977.  Proceedings,  Univeisiti 
ijval,  (Canadian  Society  for  Ovil  Enginccrinf,  1977, 
p.693-704.  In  English  with  French  sumnury.  6  refs. 
31-3434 

FRAZIL  ICE.  ICE  CONDITIONS,  REMOTE 
SENSING.  ICE  COVER  THICKNESS.  IMPACT 
STRENGTH.  AERIAL  RECONNAISSANCE. 
COMPUTER  APPLICATIONS.  ICE  NAVIGA¬ 
TION. 

The  use  of  a  brouj-banded  impulse  rular  s)stem  for  uri.1 
detection  of  accumulated  frazil  and  brash  ice  in  a  9.5  km 
reach  of  the  St.  Laurence  Rtser  is  desenbed  The  impMt 
of  eacesstse  frazil  ice  accumulation  on  the  catended  navigatioi, 
season  and  on  power  generation  is  discussed  ^uipment 
and  technique  are  evaluated,  while  the  data  arc  prcsentcu 
as  a  contour  map  of  ice  thickness 


MP  935 

AIR  PHOTO  INTERPRETATION  OP  A  SMALL 
ICE  JAM. 

DenHariog,  S.L ,  National  Hydroteohnieal  Confer¬ 
ence,  3rd  (with  the  participation  of  the  Municipal  Sec¬ 
tion),  Quebec,  May  30-31,  1977.  Proccedinp,  Uni¬ 
versity  Laval,  Canadian  Society  for  Civil  Engineering, 
1977,  P.70S-7I9,  In  English  with  French  summary. 
31-3435 

ICE  JAMS.  ICE  MECHANICS.  PHOTOINTER¬ 
PRETATION.  VELOCITY.  SLOPES,  AERIAL 
PHOTOGRAPHS. 

Air  photos  of  a  f-.iall  ice  jam  on  the  Pemigewasett  Riser 
near  Plymouth.  N  H .  were  taken  three  days  after  the  jam 
and  compared  wrtp  photos  taken  after  the  ice  went  out 
The  winter  photos  show  a  marked  and  sudden  decrease 
in  flow  size  apparently  indtcaltvc  of  faster  and  longer  movement 
of  the  tee  The  spnng  photos  show  a  numbM  of  shallows 
and  obstructions  that  apparently  had  no  effect  on  the  ice 
mosement.  It  is  concluded  that  this  jam  was  caused 
by  a  change  in  slope  and  subsequent  reduction  in  seloctly. 

MP936 

NUMERICAL  SIMULATION  OF  AIR  BUBBLER 
SYSTEMS. 

Ashton.  G.D.,  National  Hydrotcchnical  Conference, 
3rd  (with  the  participation  of  the  Municipal  Section), 
Quebec,  May  30-31.  1977.  Proceedings,  University 
Laval,  Canadian  Society  for  Civil  Engineering,  1977, 
p.765-778.  In  English  with  French  summary.  7  refs. 
31-343* 

BUBBLING.  ICE  PREVENTION,  ICE  CONTROL 
HEAT  TRANSFER.  MECHANICAL  ICE  PRE¬ 
VENTION.  EQUIPMENT.  ANALYSIS  (MATH¬ 
EMATICS). 

The  use  of  air  bubbler  systems  to  suppress  tec  formation 
is  a  technique  which  has  been  applied  in  a  variety  of  sitiiations 
and  with  varying  degrees  of  success  Recently  iwo-dtmen. 
sional  line  source  bubbler  systems  were  analyzed  (Ashton. 
1974)  in  an  cfTorl  to  make  asailable  a  tool  which  may 
be  UKd  tn  the  design  of  a  bubbler  installation.  That 
analysis  vias  a  steady-stale  evaluation  of  the  melting  rale 
of  an  ice  cover  above  a  bubbler  system  predicted  on  the 
basis  of  the  input  vanablcs  (depth,  air  diKharge  rate,  water 
temperature).  In  actual  operation,  however,  a  bubbler  "secs" 
changing  conditions  such  as  drjmal  and  longer-term  weather 
conditions,  var)tng  water  temperatures,  and  depletion  of  the 
available  thermal  reserve  The  simulation  presented  henn 
uses  (he  steady-state  analysis  developed  caiiicr  tAshlon.  1974) 
and  steps  it  in  lime  with  each  new  condition  determired 
from  the  results  of  the  previous  time  step  In  this  sense 
the  analysts  herein  may  be  considered  quasi-stcady.  Results 
of  the  simulation  arc  presented  for  an  czample  case  for 
a  winter  in  lyiilulh,  Minnesota  and  tllusiratc  selection  of 
time  step  size,  effect  of  vanous  strategies  of  inicrmilicnl 
operation,  and  vatialion  tn  width  of  open  water  area  with 
changing  weather  conditions 


MP  937 

REVIEW  OF  ICE  PHYSICS  BY  P.V.  HOBBS. 
Ackley.  S  F..  June  1977.  58(6).  p.341.342. 
31-3517 
ICE  PHY.SIC.<: 


.MP  938 

LONG  DISTANCE  HEAT  TRANSMISSION 
WITH  STEAM  AND  HOT  WATER. 

•Aamitl.  1 1  W  C .  et  al.  Inlcrnational  Tnial  Energy  Con¬ 
gress.  Copenhagen.  Oet  4-8. 1976.  Proeecdings.  1976. 
39p..  9  refs. 

Phclteplace.  G 
33-2680 

HEAT  TRANSMLSSION.  STEAM.  Wz\TER  PIPE- 
I.ISES.  COST  ANALYSES.  COMPUTER  PRO- 
GRAMS. 


MP939 

ICE  ENGINEERING  FAaLITY  HEATED  WITH 
A  CENTRAL  HEAT  PUMP  SYSTEM. 

Aamot,  H.W.C..  et  al.  Energy  Environment  Confer¬ 
ence.  Kansas  City.  Mar.  27-31,  1977.  Proceedinp. 
Kansas  City,  Missouri,  1977,  4p. 

Sector,  P.W. 

32-2681 

BUILDINGS.  HEATING.  HEAT  RECOVERY.  RE¬ 
FRIGERATION. 

MP940 

SEA  ICE  THICKNESS  PROFILING  AND  UN¬ 
DER-ICE  OIL  E.NTRAPMENT. 

Kovacs,  A.,  Offshore  Technology  Conference,  9th 
Houston,  May  2-5.  1977.  Proceedinp,  Vol.3.  Hous¬ 
ton,  Texas,  1977,  p.547-550.  3  refs. 

32-2682 

SEA  ICE.  ICE  COVER  THICKNESS,  MEASUR¬ 
ING  INSTRUMENTS.  RADAR  ECHOES. 

Resulu  obtained  with  a  unique  dual-antenna  impulK  radar 
system  used  to  profile  first-  and  multi-year  sea  iec  near 
Prudhne  Bay.  Alaska,  arc  discussed  A  description  of 
the  radar  system  is  given  along  with  representauve  field 
data  From  the  radu  impulse  travel  limes  obtained  with 
the  use  of  dual  antennas,  calculations  of  thickness,  electromag¬ 
netic  impulse  velocity  and  effcetivc  dieleetrie  constant  of 
the  tec  were  made.  Ice  thicknesses  determined  by  direct 
measurement  and  those  calcutalcd  using  the  radar  impulse 
travel  times  were  found  to  be  in  good  agreCfflcnL  Continu¬ 
ous  ice  thickneu  profiles  obtained  with  the  radar  were  analyzed 
to  provide  rcprcKntative  cross  scettons  of  first-year  and 
multi-year  sea  ice.  These  cross  sections  rev  cal  the  undulating 
bottom  surface  relief  of  lutth  tee  types.  Calculations  are 
presented  that  tndteate  a  significant  amount  of  oil  could 
be  trapped  within  this  bottom  relief  should  the  oti  be  released 
under  the  ice  from  a  sca-fioor  oil-production  system. 
MP  941 

IONIC  MIGRATION  AND  WEATHERING  IN 
FROZEN  ANTARCTIC  SOILS. 

Ugolini.  F.C.  et  »1.  June  1973.  1 15(6),  p.461-470.  34 
refs. 

'.ndetson,  D.M. 

28-617 

FROZEN  GROUND  CHEMISTRY.  SOIL  WATER. 
SOIL  CHEMISTRY.  UNFROZEN  WATER  CON¬ 
TENT.  ION  DIFFUSION. 

Soils  of  continental  Antaretiea  are  forming  m  one  of  the 
most  severe  terrestrial  environments.  C^tinuously  low 
temperatures  and  the  scarcity  of  water  in  the  liquid  sute 
result  tn  the  development  of  desert-type  soils.  In  an 
earlier  ezpenment  to  deternttne  the  degree  to  whteh  radtoaeitve 
N'aOJ6  would  migrate  from  a  shallow  point  source  in  perma¬ 
frost,  movement  was  otnerved  To  confirm  this  result, 
a  similar  expenment  involving  S’a22Cl  has  been  conducted. 
Significantly  less  movement  of  the  Na22  ion  was  observed. 
Ionic  movement  in  the  unfrozen  intcrfacial  films  al  mineral 
surfaces  in  frozen  ground  is  held  to  be  important  m  chemical 
wcalhenng  in  Antarctic  and  other  desert  setts. 

MP942 

.MANAGEMENT  OF  POWER  PLANT  WASTE 
HEAT  IN  COLD  REGIONS. 

Aimol.  H.W.C,.S«p.-Ocl.  1975.  16(5).  p.22-24.  Fori 
dcuilcd  trcitmcnl  of  Ihu  topic  sec  29-2708  (CRREL 
TR  257). 

32-2683 

BUILDINGS.  HEATING.  HEAT  RECOVERY. 
COST  ANALYSIS. 

MP  943 

WORD  MODEL  OF  THE  BARROW  ECOSYS¬ 
TEM. 

Brown.  J..  ci  al.  Conference  on  Productivity  and  Con¬ 
servation  in  Northern  Circumpolar  Lands.  Edmonton. 
Alberta.  Oct.  1 5- 1 7,  1969  Proceedings.  Edited  by 
W.A.  Fuller  and  P.G.  Kevan.  Morges.  Switzerland, 
International  Union  for  Conservation  of  Nature  and 
National  Resources.  1970.  p.4I-43 
PilcILa.  F.A  .  Coulombc.  H  N. 

31-4099 

ECOSYSTEM.*.  TUNDRA  VEGETATION.  TUN¬ 
DRA  SOILS.  GRAZING.  TEMPERATURE  EF¬ 
FECTS.  MOISTURE  FACTORS.  ANIMALS. 
UNITED  STATF.S-ALASKA-BARROW 

MP944 

SYNTHESIS  AND  MODELING  OF  THE  BAR- 
ROW,  ALASKA.  ECOSV.STEM. 

Cniiinmbc.  H.N..  et  al.  Conference  on  Productivity 
and  Conservation  in  Northern  Cireumpdar  t.ands, 
Edmonton.  zMberta.  Oct.  1 5- 1 7.  1969  '’roecedingi. 
Edited  by  W.z\.  Fuller  and  P  G  Kevan.  .Morges.  .Swit¬ 
zerland.  Iniernaiinnal  Lnion  for  Conservation  of  Na¬ 
ture  and  National  Revources.  1970.  p  44-49.  6  refs 
Brown.  J. 

31-4100 

ECOSY.STEMS.  TUNDRA  VEGETzNTION.  TUN¬ 
DRA  SOILS.  MODELS.  ANIMALS.  COMPUTER 
APPLICzSTIONS.  UNITED  STATLS  ALASKA 
BARROW 
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MP945 

ENVIRONMENTAL  SEITING,  BARROW, 
ALASKA. 

Brown, }.,  Conference  on  Productivity  >nd  Cdnserva- 
tion  in  Northern  CircunspoUr  Lands,  Edmonton,  Al¬ 
berta.  OctIS-17.  1969  Proceedinfs.  Edited  by 
W.A.  Fuller  t-i  P.G.  Kevan,  Mor|es,  Switzerlattd, 
International  >Inion  for  Conservation  of  Nature  and 
NatiotuI  Resources,  1970,  p.S0,64, 67  refs. 

31-4101 

ENVIRONMENTS.  ARCTIC  LANDSCAPES. 
TUNDRA  VEGETATION.  TUNDRA  SOILS. 
THERMAL  REGIME.  PERMAFROST.  GEOMOR¬ 
PHOLOGY,  SHORELINE  MODIFICATION. 
UNITED  STATES-ALASKA-BARROW. 

The  isrrow  cnviroiuiicnC  can  be  charsctcfized  as  fotlows 
(1)  Situated  at  the  northern  extremity  of  the  Arctic  Coastal 
Ptain.  it  has  a  climate  consistinit  of  long,  dry,  cold  winters 
and  short,  moist,  cool  sonuners.  The  latter  is  moderated 
^  the  influence  of  the  Arctic  Ocean.  (21  V’efttxtion 
b  meadow.tike  with  an  abundance  of  sedges,  grasses,  herbs 
and  a  few  dwarf  shrub  spcacs.  (3)  Soils  are  predominantly 
wet,  srith  an  average  seasonal  thaw  of  approximately  SO 
cm  (4)  ferenni^Iy  frozen  ground  underlies  the  entire 
land  surface  to  depths  in  excess  of  300  meterv  (3)  The 
near-surface  coastal  pum  sediments  are  manne  in  origm 
andimd-tolatc'l'lcutoceficinagc  (biTht  tundra  landscape 
b  charcterited  by  active  gMcnorphie  procesres  such  as  lake 
erosion,  polygonal  ground  formation  and  frost  stirring  of 
the  soil 


MP  946 

BIBLIOGRAPHY  OF  THE  BARROW,  ALASKA. 
IBP  ECOSYSTE.M  MODEL. 

Brosrn,  J..  Ccnfcrencc  on  Predoclisity  and  Conserva¬ 
tion  in  Northern  Circumpolar  Lands.  Edmonton,  Al¬ 
berta,  Oct  !$-i7.  1969.  Proceedinfs.  Edited  by 
W.A.  Fuller  and  P.G.  Kevan.  p.65-71. 

31-4102 

BIBLIOGRAPHIES.  ECOSYSTEMS.  BIOMASS. 
ARCTIC  REGIONS.  MODELS.  UNITED  STATES 
— ALASKA-BARROW. 


MP947 

CRREL  IS  OEVFXOPING  NEW'  SNOW  LOAD 
DESIGN  CROERIA  FOR  THE  UNITED 
STATES. 

Tobiassrm.  W..  et  al.  Feb.  1976. 33rd.  p.70-72.  Extend, 
ed  abstract  only.  10  refs 
RcdEcld.  R. 

31-4210 

SNOW  LOADS.  ROOFS.  DESIGN  CRITERIA. 


MP94t 

EFFECTS  OF  RADIATION  PENETRATION  ON- 
SNOWMELT  RUNOFF  HVDROGRAPILS. 
Cdibcck,  S.C..  Feb.  1976.  33rd.  p.73-S2.  10  refs.  For 
this  paper  in  a.nn'.hcr  form  see  31-4171. 

3I-42II 

SNOWMELT.  RUNOFF.  SOLAR  TADIATION. 
WATER  FLOW. 

Water  flow  through  the  unsaturxted  ponion  of  x  snowpark 
IS  rclculalcd  uneg  various  auumpticns  aho.jt  radiatio-i  penetra- 
turn  into  th;  mow  The  results  show  that  for  the  purposes 
of  hydrolcgi.  forecasting,  it 'S  suflicicntly  accurate  to  assume 
that  all  of  the  radiation  absorption  occurs  on  the  surface 
'The  c-ror  in  the  calculation  of  flow  is  largest  for  scry 
shallow  snosepacks  but  this  error  is  reduced  by  radiation 
absorption  al  the  base  of  the  1.100  and  b)  the  routing 
of  meltwater  through  the  saturated  basal  layrt 


MP  949 

ATMOSPHERIC  TRACE  METALS  AND  SUL¬ 
FATE  IN  THE  GRF.F„NLAND  ICE  SHEET. 
Herron.  M.M .  et  al.  July  1977.  41(7).  p.915-920.  22 
refs. 

Lgnfway.  C.C..  Jr .  Weiss.  H  V .  Cragin.  J.H. 
31-4306 

ICE  SHEETS.  CHF,.MICAL  ANALVSLS.  METALS. 
GREENLAND. 

Chemical  analyses  of  surface  snow  a.id  dated  deep  tec  core 
samples  from  Central  Greenland  suggest  that  /n.  Pb  and 
sulfate  are  presently  being  deposited  there  al  iwo  to  three 
times  the  nalural  rales  No  rcccnl  inercascs  in  Cd  or 
V  concentrations  weic  nhsetsed  Pre  1100  kc  shows  no 
mcascrablc  cflcct  of  the  actisstics  of  man  a.id  reprcserls 
n  good  natural  aerosol  baseline  High  ennehmen:  factors 
relatisc  to  ascrage  crustal  matcnal  weic  obsetsed  for  Ai. 
Ph.  Cd  and  sulfate  in  ali  sa.mplcs  indica:..-g  a  nalural  source 
other  than  continental  dust  is  rcspoiublc  A  high  tempera, 
ture  process  nr  vapor  phase  origin  for  these  ennehed  elements, 
possibly  soleamsm,  seems  likely 


MP9S0 

WINTER  MAINTE.NA.NCE  RESEARCH  NEEDS. 
Minsk,  LD..  National  Research  Council.  Transpor* 
tatkn  Research  Board.  Hifhuray  maintenance  re* 
search  needs;  report  of  a  worktop  held  October  7-10. 
1974.  Washinfton.  D.C..  I97S.  p.36-3lt.  FHWA-RD- 
75-511.  PB-247  125. 

32-240 

WINTER  MAINTENANCE.  ROAD  MAINTF.- 
NANCE.  ICE  REMOVAL  ANTimF.EZES.  ICE 
CONTROL  SOIL  POLLUTION. 

MP95i 

CO.MPRFSSIVF.  AND  SHEAR  -STRE-VCniS  OF 
FRAGME”  TED  ICE  COVERS-A  LABORATO¬ 
RY  STUDY. 

Cheng.  S.T..  et  al.  Aug.  1977.  No.206. 82p..  ADAd345 
246.  7  refs. 

Talinclaua.  J.C. 

32-1809 

R.OATING  ICE.  COMPRESSIVE  STRENGTH. 
SHEAR  STRENGTH.  AIR  TEMPERATURE. 
WATER  TE.MPERATURE.  ICE  STRUCTURE. 

MP952 

PROCEEDINGS  OF  THE  SECOND  INTERNA¬ 
TIONAL  Sk‘.MPOSIU.M  ON  COLD  REGIONS 
ENGINEERING. 

Burdick,  J.,  ed,  Fairbanks,  University  of  Alaska.  Cold 
Regions  Engineers  Profcssiorul  Association.  1977. 
597p..  For  individual  papers  sec  32-283  through  32- 
320. 

Johnson.  P..  cd. 

32-282 

MEETINGS,  ENGINEERING.  LOW  TEMPERA¬ 
TURE  RESEARCH 
MP953 

FREEZE  DAMAGE  PROTECTION  FOR  UTILI¬ 
TY  LINES. 

McFaddcn,  T.,  Inicrnariocal  Symposium  on  Cold  Re¬ 
gions  Engineering.  2nd.  Fairbartks.  Aug.  12-14.  1976. 
Proccedinp.  Fairbanks.  Univ'etsity  of  Alaska.  Cold 
Regions  Engineers  Professional  Association.  1977, 
p.12-16.  2  refs. 

32-284 

WATER  PIPES.  PIPELINE  FREEZING.  PIPE¬ 
LINE  INSULATION.  ICE  PRF.SSURE. 

A  metbud  fur  pirs:tsoetr.c  frcerc  darsage  and  rcidtast  pryv 
fatlures  was  devduped  usmg  msttlatiun  tn  pestuon  the  pressure 
buildup  and  siAsc^uent  damage  area.  A  prtsvvrr  relief 
deviee  f^rrealed  largely  fruen  comnum  pipe  enmpueents 
was  designed  and  rated.  Results  show  thst  a  sigruf-cant 
porttun  uT  the  fatlura  can  be  elmunated  Espcriesenls 
into  the  mechanism  involved  m  pipe  ffeermg  lias  shown 
thal  some  of  the  old  eoneeptv  are  meorreet  and  new  insight 
into  the  actual  freezing  prncas  has  laulled 
MP9S4 

U.SE  OF  A  LIGHT-COLORED  SURFACE  TO 
REDUCE  SEASONAL  -niAW  PENEIRA'nON 
BENEATH  E.MBANKME.NTS  UN  PERMA¬ 
FROST. 

Berg.  R.L.  Cl  al.  Imcmaiicnst  Symposiu^n  on  Cold 
Rcjiinras  En|incenn|u  ^nd,  Fairtenk»,  Aug.  I2>U. 
!976.  Proccedinpo  Fairbanks.  L'nHcrs:t>  of  Alaska. 
Cold  Regions  ^gincers  Professional  .Association. 
1977,  P.H6.99.  9  refs. 

Quinn.  W.F. 

J2-2S9 

PERMAFRO.ST  CONTROL.  hMHANKMENTS. 
TIIAW  DF.PTH. .SURFACE  STRUCTl RE.  SOL.AR 
RADIATION.  AB.SORPTI\TTV 

'T>.c  of  exsh»nlR)cnu  rcrsuTrin:.  parTiasiK.'i> 

in  repoeu  «Here  tkr  tmpcraitprc  t* 

l«>  ihe  nichiRf  fWMn:.  utuP)  tesnSU  i«  ;>r  rrmafftni 

•huh  rr.a>  <auK  CKComc  KUJemcn:  The  CrTtP  r4  csic.ioif 

(tha»  penetrztuvii  i%  <4«ntS4!ersH>  the  tisfaec 

of  »he  cmhankmeni  he  msih  s  KiiKP;Ad>i;A 

Thit  in<reue<!  oiehini  rctidu  frost  frciirr  of 

to!s;  rs4isnoa  h>  ;hc  dvk  \yu1tet  A  i;|hin<o(.^r  j  bwrfAer 
(•htic  Uxffu  htt  hern  uted  4v«i  i3u  rignmib 

at  Thtt!e  AB.  OreenUnJ  fa  co£i  ;Krr(afr«o;  wtri  and  oa 
hs|h-w.a)  ie%i  KVtioni  rear  FanSankR.  .AUAa  fa  •am  rxtnu- 
froRt  utr)  The  >ele<t:*wt  of  Iiahi'««4oer’]  usfaein;  sate.talt 

for  enthankmcPU  ««  y^rmBfio*;  <an  ha^e  a  d^oRV84e*aK;e 
Benign  inflvesur  onthede;«:h«dtha«  r<oe^trat:oi^  and  idtunatf 
ly  than  eonwdtiiation 

MP  955 

PF.RMAFROST  EXCAVATING  ATrAC:HMK.VT 
FOR  ilKAVY  BULLDO/wERuS. 

GarEcld.  D  H-.  cl  al.  Inicrnalional  Symposiurr  Col.-i 
Regions  Engineering.  2nd.  FairhankR,  Aug  12  14. 

1976.  Proceedings,  Fairbanks.  (  ni\erMty  oT  Alaska. 
Cold  Regions  Engineers  Profcssirpnai  Asvr»ciatiofi. 

1977,  ;tU4.l5I.  5  refs 
Meilor.  N! 

32-292 

excavation,  frozen  ORAVri.  FRO/IN 
GROUND  .STRENGTH 


In  astki^auoa  of  mrfitary  r.ceds  tvr  grxd-ng  and  cxeasatmg 
froren  gro;so4  an  attachsteni  for  heavy  ceguuef  tractors 
•  asdesek^J.  T>c  atlachatcs:  consists  of  a  hydraubeaHy 
driven  honi4>nta*  cutter  drtsn  that  attaches  te  baBdore? 
push  aras.  U^ether  vidi  an  a'siibaxy  fe«er  source  that 
attache:  to  the  tear  of  the  uact4U  TVe  raaefnr.e  o  »ote..d«d 
to  break  ep  froren  sod  so  that  it  can  haacied  by  censentaenal 
ear:hmost*;g  equipenent.  Tests  in  frozen  erase!  and  b 
rock  enderops  demonstrated  that  the  taa<h.ne  and  its  cutting 
p;»ks  souid  mthstaad  the  most  sesere  cuttmg  cendinons 
that  »oUd  nomaTy  be  met.  In  fruren  grasek  cuttmg 
rates  at  a  drum  operatmg  depth  of  !  Q  ft  tO  J  n)  averaged 
1  5  ft-mm  (7.6  mm's)  at  a  iOvrcskcmn  drum  speed  and 
I  ?  ft'csa  (t6  mra^s)  at  15  rcrimm  Operatasg  at  the 

sa-ne  depth  w  frozen  sdt.  cuttag  rates  avenged  I  S  ft  min 
(9  1  mst  sy  a:  boOt  50-rcs-flna  and  l5-ro  ism  dnss  •pecds. 
hovescr.  cutting  rates  ssned  ecssoSerabty  at  the  krwer  drum 
speed.  Mud^icatwns  seggested  f4>r  fetu'e  deugas  include 
changes  tn  the  tevth  laciry  pattern  and  changes  tn  the 
method  of  xttachmg  the  drum  m  the  tractor. 


.MP  956 

ICE  FOG  SUPPRF.SSIO.N  II.SING 
MONOMOLECULAR  FIL.M.S. 

McFftdden.  T..  Intcnutional  Syznposiun  Cold  Re¬ 
gions  Engineering.  2nd.  Fairb^.ks.  Aug.  12-14.  1976. 
Procccdtnp.  Fairbanks.  Untscrsiiy  of  Alaska.  Cold 
Regions  Enpneers  Profcsssmal  zsssoeiaiion.  1977. 
p.361-367.  6  refs. 

32-306 

ICE  FOG.  COUSTERMEASURF.S.  RUMS. 
CHEMICAL  REACTIONS. 

Espen.*ncnts  tn  kc  fog  suppeessson  usmg  the  riapoeatioa 
rcductwn  ahthtics  of  scscral  chemscal  fthsts  arc  dscussed, 
Adrasuges  and  luadrsstagcs  ef  ddferent  fdms  are  cons»Jercd 
and  teehssqsrs  fre  msuotzisg  satse  the  «hsadrastagcs 
art  deserved  reduenoa.  Nnh  kc  feg  and  coU  sapor 

fog.  can  be  achKsed  very  eamMsicaSy  usmg  these  ftlos. 
t*p  to  SS't  ef  the  fog  BoesaSy  generated  can  be  suppecssed. 
hMesrr.  the  frm.at.*uftg  t5*'4  cannot  be  elssmatcd  by  tha 
tethnsque 


MP957 

MEAwSURINC  UNMETERED  STEAM  USE 
WITH  A  CONDF^NSATE  PU.MP  CVCXE  COUN¬ 
TER. 

Johnson.  P.R..  Interrutional  Symposiurr:  on  Cold  Re¬ 
gions  Eng*>.cering.  2nd.  Fairb^k^  Aug.  12-14.  1976. 
Proceedings.  Fairbanks.  Lms-crsti)  of  Alaska.  Cold 
Regions  Engineers  Prt^osuinal  Assoeuiton.  1977. 
p.434.442.  2  refs. 

32-313 

BUILDINGS.  HEAT  LO.SS.  STEAM.  PU.MPS. 
MEASUREMENT. 

The  steam  heat  laed  tx  a  d«cinu4<>  and  offke 

beddmg  al  hielsoQ  AFB.  Alaska,  nas  reeasered  «-ser  a  50}. 
day  penod  usmg  a  counter  f«s  the  condensate  rct^n  rump 
The  genera!  relatmnshtps  betseea  pump  cycle  frequency 
and  cnedcf'sate  Ho*  •ere  densrd  Tlu  mfofiaauoo  •as 
used  to  cahhrate  the  system  and  ciperss  cMsdensate  Swm 
and  heat  use  uith  the  number  pump  vycTcs  per 
The  heat  used  by  the  buddmg  eors-sted  «d  a  constant  load 
foe  •ater  heatsg  wuS  heat  lc<ss  •ithaA  the  h..hi;ag  and 
a  saruVfe  Uod  foe  space  heating  The  sarsa^  space- 
heatmg  had  uas  strongly  ««ueti«d>dby  the  otetsadc  atr  tempera* 
tefr  and  appareaUs  conscsu  of  tmo  tempefattac^epcadent 
hea;  :oss  me  Samsmv  The  fast  »  toodsuttoct  through 
the  vaSs  ii  is  speculated  that  Ok  second  ts  open-mtmSin 
air  etehasge  foe  icsOfatieui  and  to  coetuos  ro-ca  temperatures 
The  condensate  rump  cyck  o-ceter  prosed  be  an  mespea 
s:se  means  rf  tr.rasunng  steam  use  s^taba  foe  engineering 
and  energy  wontersatioeb  stbsdscs  >:«^s  M  autua! 

heat  conssmpCion  oy  bano^s  types  >4  buudisgs  m  A!«Aa 
are  rreommeaded 


.MP  95* 

REINSUI.ATING  OLD  WOOD  FRA.ME  BUILD- 
I.NGS  WITH  UKF:A-F0RMALDKHVDE  FOAM. 
Tobtzvswi.  VV  .  cl  al.  Inlcrr.att-’srul  Syrip^muns  or.  Cold 
Regions  Engineering.  2nd.  Fatrhanks.  Aug.  12-14. 
19*6.  ProccediRgs.  I  airbanks.  Fnisersity  <d  A<  aki. 
Cold  Regions  Engineers  rrcbfcsstonal  Ass4vta.K>o. 
197"  pd?s.4ST  6  refs 
Flarascrs.  $  S 
32-314 

RI  ILDINGS.  WAI  LS.THFRMAI  INSS  LATION 
HEAT  I.O.vS.  CHLI  \  UAR  PLASTIC.^ 

t  rra-.— rrsaadehsde  (I  f  t  f-am  sas  t^sestigated  for  sse  as 
as  aiswiatsoo  -etrof.:  -mterka*  ir’*  regsras  A 

tes*  insta^t'p-n  -4  ihe  materia^  »as  — ade  s;^  f-ame 
•  aSs  at  for*  fffrrts  A.a»»tm  \sg»s*  .>*'  Two  nsootXs 
u:e.  a  sfodesirKH :n e  s^t»  r>cs<  •a-.s  es-jsp*--^  dscs 
o--pueb  tin  s-.fsa-rd  .am««  trs-tSsd  a 

.•oafli-ij  ^  *  iibioistoa 

Cuts  »s  trst  a-eas  rr-osl-s  wa*e*  Te^eaJe<f  eSai^sT  fuheg 

asd  shomrd  bh-’nitge  to  v-  ^Ade*  J  The  MPpheatuws 
of  these  as-d  Khe-  f-r  ve**h;!Uts  toass  ts 

a*  8?s^at»oa«  retfi-f*!  fwateoal  a-e  d's.«*s4ed  Ke  eia* 

tso^vs  6i«.  js*;  I  f  -oa—  Jm  forad  pole*  Ha  for  usr 

*•»  *r*b  .otd  regbMOb 
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MISCELLANEOUS  PUBLICATIONS 


MP  959 

SOME  ECONOMIC  BENEFITS  OF  ICE 
BOOMS. 

Perham»  R.E.,  International  Symposium  on  Cold  Re< 
gions  Engineerings  2nd,  Fairbanks,  Aug.  12-14, 1976, 
Proceedings.  Fairbanks,  University  of  Alaska,  Cold 
Regions  Engineers  Professional  Association,  1977, 
p.570-591,  29  refs. 

32-319 

ICE  BOOMS.  ICE  CONTROL,  RIVER  ICE. 
LOADS  (FORCES),  COST  ANALYSIS,  ECONOM¬ 
ICS. 

In  early  winter,  ice  booms  ire  used  to  assist  nature  in 
quickly  forming  a  solid  ice  cover  on  nvers  The  open 
water,  insulated  in  thb  way,  is  no  longer  the  source  of 
frazil  ice  which,  in  the  past,  has  caused  ice  jams,  flooding, 
and  the  loss  of  electrical  generating  capacity.  They  function 
in  other  ways  as  well  such  as  strengthening  the  ice  sheet 
edge  against  subse«^uent  damage  and  restraining  its  movement. 
Ice  booms  are  basically  lines  of  floating  timbers  or  pontoons 
held  in  place  by  heavy  cable  structures  connected  to  buned 
anchors.  They  were  developed  and  are  used  mainly  by 
hydroelectnc  power  groups  but  they  also  help  facilitate  ship 
navigation  in  winter  The  cost  of  these  ice  control  devices 
over  the  past  17  years  has  ranged  from  about  S48/ft  (SlS6/ffl) 
to  S333/ft  (S1094/m)  with  one  set  costing  approximately 
$1,500,000  The  value  of  many  ice  booms  can  beat  be 
related  to  the  cost  of  replacing  the  electric  power  that  could 
be  lost  if  they  were  not  present,  as  oppoMd  to  trying  to 
choose  a  cost  basis  for  a  flood.  A  rough  estimate  of 
SO  01 /kWh  for  the  value  of  replacement  power  is  used  here. 
The  most  valuable  ice  boom  could  be  the  Lake  Ene  Ice 
boom  which  saves  an  estimated  513,000,000  per  year.  Next 
are  the  Ice  booms  on  the  Beauharnois  Canal  which  are 
used  with  particular  operating  techniques  to  save  approximately 
$4,300,000  per  year.  Ice  booms  can  also  help  save  millions 
In  shipping  costs  as  well  by  stopping  excessive  ice  movements 
during  the  navigation  season  in  winter  on  the  Great  Lakes 


MP  960 

YUKON  RIVER  BREAKUP  1976. 

Johnson,  P.,  et  al,  International  Symposium  on  Cold 
Regions  Engineering,  2nd,  Fairbanks,  Aug.  12-14, 

1976,  Proceedings,  Fairbanks,  University  of  Alaska, 
Cold  Regions  Engineers  Professional  Association, 

1977,  p.592.596.  8  refs, 

Burdick,  J.,  Esch,  D.,  McFadden,  T.,  Osterkamp,  T.E., 
Zarling,  J. 

32-320 

RIVER  ICE,  ICE  BREAKUP,  ICE  LOADS,  OFF¬ 
SHORE  STRUCTURES. 

A  recently  completed  bridge  across  the  Yukon  River,  north 
of  Fairbanks,  Alaska,  provides  an  opportunity  for  studying 
breakup  processes  and  measunng  ice  forces  on  a  structure 
in  a  major  river  where  ice  conditions  are  near  the  continental 
extreme  Above  the  bndge  the  river  flows  through  the 
200<mile  long  Yukon  Flats,  a  marshy,  iake>dotted  area.  The 
multiple  channels  of  the  river  meander  back  and  forth  providing 
a  very  large  water  surface  for  winter  ice  production.  The 
winters  are  long  and  severely  cold  with  only  light  snowfall 
so  the  Flats  pr^uce  >ery  large  quantities  of  thick  ice  which 
pass  through  the  bndge  each  spring.  The  bridge  is  a 
six-span  continuous  orthotropic-deck  structure  spanning  a 
2,000-foot  channel  Five  reinforced  concrete  piers  secured 
to  bedrock  with  prestressed  rock  anchors  are  subject  to 
nver  ice.  Steel  legs  rise  from  the  tops  of  the  piers  to 
carry  the  deck  USACRREL,  University  of  Alaska,  and 
Alaska  Department  of  Highways  personnel  observed  ice- 
bndge  interactions  dunng  the  1976  breakup  Time  lapse 
and  regular  speed  Super  8  movie  and  35mm  still  photographs 
were  taken.  Several  types  of  ice  failure  were  observed 
including  crushing  along  the  full  width  of  the  piers,  splitting, 
combined  splitting  and  crushing  and  non-failure 


MP  961 

INFRARED  DETECTIVE:  THERMOGRAMS 
AND  ROOF  MOISTURE. 

Korhonen,  C,  cl  al,  Sep.  1977,  19(9),  p.41-44. 
Tobiasson,  W.,  Dudley,  T. 

32-508 

INFRARED  EQUIPMENT,  ROOFS.  MOISTURE, 
INSULATION. 

Four  building  roofs  at  Pease  AFB  were  surveyed  with  a 
hand-held  infrared  camera  lo  detect  wet  insulation  Areas 
of  wet  insulation  on  these  roofs  were  marked  with  spray 
paint,  and  3-in  -dia  core  samples  of  the  built-up  membratie 
and  insulation  were  taken  to  scrify  wet  and  dry  conditions 
Flashing  defects  are  considered  responsible  for  most  of  the 
wet  Insulation  uncovered  in  this  survey  Recommendations 
for  maintenance,  repair,  and  replacement  were  developed 
from  (he  infrared  surveys,  core  samples  and  visual  examina¬ 
tions 


MP  962 

REPETITIVE  LOADING  TESTS  ON  MEM¬ 
BRANE  ENVELOPED  ROAD  SECTIONS  DUR¬ 
ING  FREEZE  THAW. 

Smith,  N.,  et  al.  Preprints  of  papers  presented  at  a 
specialty  session  of  the  ASCE  Fall  Convention  and 
Exhibit,  San  Francisco,  California,  Oct.  17-21,  1977, 
American  Society  of  Civil  Engineers,  1977,  p.  171-197, 
IS  refs. 

Eaton,  R.A.,  Stubstad,  J. 

32-562 

FREEZE  THAW  TESTS,  ROADS,  SUBGRADE 
PREPARATION,  PROTECTIVE  COATINGS, 
SOIL  AGGREGATES,  SOIL  STRENGTH,  DY¬ 
NAMIC  LOADS. 

MP  963 

DYNAMIC  IN-Srru  PROPERnES  TEST  IN 
FINE-GRAINED  PERMAFROST. 

Blouin,  S.E.,  Preprints  of  papers  presented  at  a  special¬ 
ty  session  of  the  ASCE  Fall  Convention  and  Exhibit, 
San  Francisco,  California,  Oct.  17-21, 1977,  American 
Society  of  Civil  Engineers,  1977,  p.282-313,  19  refs. 
32-565 

PERMAFROST  PHYSICS,  EXPLOSION  EF¬ 
FECTS,  BLASTING. 

MP964 

CASE  FOR  COMPARISON  AND  STANDARDI¬ 
ZATION  OP  CARBON  DIOXIDE  REFERENCE 
GASES. 

Kelley,  J.J.,  et  al,  Interbiome  Workshop  on  Gaseous 
Exchange  Methodology,  Terrestrial  Primary  Produc¬ 
tivity,  Oak  Ridge  National  Laboratory,  1973.  Proceed¬ 
ings,  1973,  p.163-181.  18  refs. 

Coyne,  P.I. 

32-675 

CARBON  DIOXIDE,  ENVIRONMENTS,  PHOTO¬ 
SYNTHESIS,  measuring  INSTRUMENTS, 
TUNDRA  BIOME,  SPECTROMETERS. 

Infrared  gu  analytical  Icchniquea  have  made  it  possible  to 
detect  small  amounts  and  chaDgea  in  carbon  dioxide  in 
the  environment.  Tbe  reltability  and  intercomparison  of 
these  messurements  depends  on  the  sbility  to  calibrate  the 
IRCA  vnth  a  high  degree  of  precision  and  accuracy  A 
mutual  comparison  Khemc  la  prcacnled  to  provide  a  method 
for  cahbraung  an  infrared  gas  analyxer  and  lo  document 
changes  that  occur  in  C02  reference  gas  standards.  It 
IS  suggested  that  a  need  exists  lo  establish  a  central  reference 
gas  Isbofstory  for  the  purpose  of  supply  investigitors  with 
accurate  reference  gas  sundards.  (Auih.) 

MP96S 

WASTEWATER  TREATMENT  IN  COLD  RE¬ 
GIONS. 

Sletten,  R.S.,  et  al,  1976,  15p.,  ADA-026  156,  Unpub¬ 
lished  report. 

Uigs,  A. 

32-1274 

WASTE  TREATMENT,  WATER  TREATMENT, 
MILITARY  FACILITIES. 

Wastewater  treatment  at  remote  military  installations  in  Alasks 
presently  consists  of  aerated  lagoons  and  extended  aeration 
package  plants  Although  performance  dau  for  these  sys. 
terns  are  cither  very  limited  or  in  most  cases  nonexistent, 
indicilions  are  that  most  of  these  systems  can  not  meet 
secondary  niuent  cr'cnaaa  defined  by  the  EPA  Procc-ses 
for  upgrading  to  meet  the  new  entena  must  be  as  simple 
as  possible  to  design,  build  and  operate.  In  particular, 
the  requirements  for  operxuon  and  maintenance  should  be 
minimal  due  to  the  remote,  isolated  nature  of  most  of  the 
camps  Processes  which  appear  to  be  feasible  include 
land  application,  intermittent  filtration,  and  vanations  of  pond, 
ing. 

MP  966 

PASSAGE  OF  ICE  AT  HYDRAULIC  STRUC¬ 
TURES. 

Calkins,  O.J.,  et  al,  Annual  Symposium  of  the  Water¬ 
ways,  Harbors  and  Coastal  Engineering  Division  of 
ASCE,  3rd,  Fort  Collins,  Colorado.  Aug.  10-12, 1976. 
(Proceedings],  New  York,  American  Society  of 
Civil  Engineers,  1976,  p.1726-1736,  32  refs. 

Ashton,  G.D. 

32-836 

HYDRAULIC  STRUCTURES,  ICE  LOADS,  ICE 
MECHANICS,  ICE  BOOMS,  ICE  STRENGTH. 
RIVER  ICE,  ICE  CONTROL. 

The  passage  of  ice  through  hydraulic  struc-ures  is  an  important 
consideiaiion  in  the  construction  of  such  works  in  the  northern 
areas  The  performance  of  various  structures  in  pa.ssing 
lee  hss  beer,  documented  mainly  in  descriptive  terms,  however, 
some  physical  measurements  have  been  made  on  the  votumciric 
ICC  discharge  through  such  openings.  By  expressing  the 
ice  discharge  as  a  surface  concentration,  meaningful  site 
comparisons  can  be  made.  Physical  model  studies  on 
various  aspects  of  ice  related  problems  in  rivers  and  at 
their  structures  have  been  increasing  within  the  last  five 
years,  One  major  problem  area  is  the  assessment  and 
inlluencc  of  the  strength  of  ice.  which  applies  to  both  the 
field  and  laboratory  studies 


MP  967 

EFFECT  OF  SEDIMENT  ORGANIC  MATTER 
ON  MIGRATION  OF  VARIOUS  CHEMICAL 
CONSTITUENTS  DURING  DISPOSAL  OF 
DREDGED  MATERIAL. 

Blom,  B.E.,  et  al.  May  1976,  WES-CR-D-76-7,  183p., 
ADA-027  394. 

Jenkins,  T.F.,  Leggett,  D.C.,  Muirmann,  R.P. 

32-850 

SEDIMENT  TRANSPORT,  WASTE  DISPOSAL, 
WATER  POLLUTION,  WATER  CHEMISTRY, 
DREDGING 

MP  968 

WASTEWATER  TREATMENT  ALTERNAHVE 
NEEDED. 

Iskandar,  I.K.,  et  al,  Nov.  1977, 14(1 1),  p.82-87.  Refs. 
Sletten,  R.S.,  Jenkins,  T.F.,  Leggett,  D.C. 

32-974 

WASTE  TREATMENT,  WATER  TREATMENT. 
SEEPAGE,  SEWAGE  TREATMENT. 

MP  969 

ICE  DECAY  PATTERNS  ON  A  LAKE,  A  RIVER 
AND  COASTAL  BAY  IN  CANADA. 

Bilello,  M.A.,  Canadian  Association  of  Geographers. 
Programme  and  abstracts  (Of  the  CAG  Conference, 
1977],  University  of  Regina,  1977,  p.120-127, 4  refs. 
32-929 

ICE  COVER  THICKNESS,  ICE  BREAKUP,  ICE 
DETERIORATION,  LAKE  ICE,  RIVER  ICE,  SEA 
ICE. 

MP970 

RATE-THE  INFLUENCE  OF  GRAZING  ON 
THE  ARCTIC  TUNDRA  ECOSYSTEMS. 

Batzli,  G.O.,  et  al,  1976,  2(9),  p  153-160. 

Brown,  J. 

31- 394 

RESEARCH  PROJECTS,  TUNDRA  VEGETA¬ 
TION,  ECOSYSTEMS,  ANIMALS.  GRAZING, 
PLANTS  (BOTANY),  TUNDRA  SOILS. 

MP971 

COMPUTER  MODELING  OF  TERRAIN 
MODIFICATIONS  IN  THE  ARCTIC  AND  SU- 
BARCnC 

Outcalt,  S.I.,  et  al.  Symposium:  Geography^  of  polar 
countries.  XXIII  International  Geographical  Con¬ 
gress,  Leningrad,  USSR,  22-26  July  1976,  edited  by  J. 
Brown.  Selected  papers  and  summaries.  CRREL 
SR  77-6,  Hanover,  New  Hampshire,  U.S.  Army  Cold 
Regions  Research  and  Engineenng  Laboratory,  1977, 
p.24-32,  ADA-038  379,  In  English  with  Russian  sum¬ 
mary.  4 1  refs. 

Brown,  J. 

32- 1305 

TERRAIN  IDENTIFICATION,  COMPUTERIZED 
SIMULATION.  MODELS,  VEGETATION.  PER¬ 
MAFROST  STRUCTURE,  HUMAN  FACTORS. 

MP  972 

LOCK  WALL  DEICING. 

Hanamolo,  B.,  Lock  wall  deicing  studies,  edited  by  B. 
Hanamoto.  CRREL  SR  77-22,  Hanover,  New 
Hampshire,  Cold  Regions  Research  and  Engineenng 
Laboratory,  1977,  p7-14,  ADA-044  943. 

32-1350 

ICE  REMOVAL,  ICE  PREVENTION,  INFLATA¬ 
BLE  STRUCTURES,  PROTECTIVE  COATINGS, 
LOCKS  (WATERWAYS). 

MP973 

LOCK  WALL  DEICING  WITH  HIGH  VELOCITY 
WATER  JET  AT  SOO  LOCKS,  MI. 

Calkins,  D.  J.,  et  al.  Lock  wall  deicing  studies,  edited  by 
B.  Hanamoto.  CRREL  SR  77-22,  Hanover,  New 
Hampahirc,  Cold  Regions  Research  and  Engineenng 
Laboratory,  1977,  p.23-35,  ADA-044  943,  2  refs. 
Mellor,  M..  Ueda.  H  T. 

32-1351 

ICE  REMOVAL,  WATER  EROSION.  HIGH  PRES¬ 
SURE  TESTS.  LOCKS  (WATERWAYS). 

MP  974 

LABORATORY  EXPERIMENTS  ON  LOCK 
WALL  DEICING  USING  PNEUMATIC  DE¬ 
VICES. 

Itagaki,  K  ,  cl  al.  Lock  wall  deicing  studies,  edited  by 
B  Hanamoto  CRREL  SR  77-22,  Hanover,  New 
Hampshire,  Cold  Reg.ons  Research  and  Engineering 
Laboratory.  1977,  p  53-68.  ADA-044  943,  I  ref 
Frank.  M..  Ackley,  S.F 
32-1352 

ICE  REMOVAL,  INFLATABLE  STRUCTURES, 
LABORATORY  TECHNIQUES.  LOCKS  (WA¬ 
TERWAYS). 
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MP975 

LAND  APPLICATION  OF  WASTEWATER:  FOR¬ 
AGE  GROWTH  AND  UTILIZATION  OF  AP¬ 
PLIED  NITROGEN,  PHOSPHORUS  AND 
POTASSIUM. 

Ptlizzo,  A.J.,  Cornell  Agricultural  Waate  Manage¬ 
ment  Conference,  Ithaca,  N.Y.,  1976.  Proceedings. 
Land  as  a  waste  management  alternative.  Edited  by 
R.C.  Loehr,  Ann  Arbor,  Mich.,  Ann  Arbor  Science, 
1977,  p.171-180,  8  refs. 

32-1526 

WASTE  DISPOSAL,  SOIL  CHEMISTRY.  WATER 
CHEMISTRY.  LAND  DEVELOPMENT.  PLANTS 
(BOTANY).  GRASSES.  GROWTH. 

Data  have  been  presented  on  the  growth  and  chemical  composi¬ 
tion  of  forages  when  mnuenced  by  vanous  application  rates 
of  wutewater  during  1974  ard  1975.  The  results  show 
that  the  greatest  average  annual  forage  yields  and  N  and 
P  removal  occurred  at  the  highest  application  rate  f  IS  cm/wk). 
However,  forage  removal  elTiciency  of  applied  N  and  P 
was  greatest  at  the  lowest  application  rate  of  S  cm/wk. 
At  this  rate  an  average  of  97  percent  of  the  applied  N 
and  35  percent  of  the  applied  P  was  contained  in  the  forage 
Analyses  performed  in  1974  and  1975  showed  a  reduction 
in  the  levels  of  K  in  the  soil  and  forage  in  1975.  relative 
to  1974.  which  indicates  a  requirement  for  K  fertiliutiun 
for  sustained  productivity  The  rcducton  in  K  was  related 
to  the  large  quantities  of  this  element  required  by  crops 
and  its  low  concentration  in  the  wastewater.  Soil  analyses 
also  showed  reductions  in  soil  pH  and  total  eschangcable 
cations  to  levels  which  could  be  corrected  by  liming 

MP976 

PRELIMINARY  EVALUATION  OF  88  YEARS 
RAPID  INFILTRATION  OF  RAW  MUNIOPAL 
SEWAGE  AT  CALUMET,  MICHIGAN. 

Baillod,  C.R.,  et  al,  Cornell  Agricultural  Waste  Man¬ 
agement  Conference,  Ithaca,  N.Y.,  1976.  Proceed¬ 
ings.  Land  as  a  waste  management  alternative.  Edit¬ 
ed  by  R.C.  Ixiehr,  Ann  Arbor.  Mich.,  Ann  Arbor 
Science,  1977,  p.489-S10,  16  refs. 

Waters,  R.G.,  Iskandar,  I.K.,  Uiga,  A. 

32-1527 

WASTE  DISPOSAL.  WATER  TREATMENT. 
LAND  DEVELOPMENT,  SEEPAGE,  SEWAGE 
DISPOSAL.  WATER  CHEMISTRY. 

MP977 

URBAN  WASTE  AS  A  SOURCE  OF  HEAVY  MET¬ 
ALS  IN  LAND  TREATMENT. 

Iskandar,  I.K ,  International  Conference  on  Heavy 
Metals  in  the  Environment,  Toronto,  Ont.,  Canada, 
Oct.  27-31,  1975.  Proceedings,  Toronto,  Canada, 
[1976],  p.417-432.  In  English  with  French  sum¬ 
mary.  36  refs. 

32-1528 

WASTE  DISPOSAL,  SOIL  CHEMISTRY.  MICRO¬ 
ELEMENT  CONTENT,  PLANTS  (BOTANY), 
LAND  DEVELOPMENT,  SOIL  POLLUTION, 
GRASSES,  METALS. 

Heavy  meul  accumulation  in  soils  and  forages  of  a  slow 
infiltration  prototype  land  treatment  system  over  a  two  year 
period  is  diKussed  Uptake  of  heavy  metals  by  plants 
and  soils  vaned  according  to  the  amounts  applied,  soil  type, 
and  mode  of  wastewater  application.  Charlton  silt  loam 
soil  retained  more  heavy  metals  than  Windsor  sandy  loam 
Heavy  metals  were  confined  to  the  top  15  cm  of  the  soil 
and  vertical  movement  occurred  only  in  the  soil  from  the 
treatment  receiving  the  highest  application  rate  (15  cm/wk) 
Movement  of  heavy  metals  in  this  treatment  was  thought 
to  be  due  to  a  redistribution  of  organic  matter  (hydraulic 
cfTect),  a  decrease  in  soil  pH  or  both.  Forages  (quack 
grass)  from  all  the  treatments  contained  much  higher  concen¬ 
trations  of  heavy  metals  than  the  control  There  were 
signidcant  differences  in  plant  tissue  heavy  metal  accumulation 
between  the  different  cuts.  This  was  related  to  the  concen¬ 
tration  of  heavy  metals  in  the  applied  effluent.  Forages 
from  the  second  cut  contained  Cd  and  Ni  and  to  some 
extent  Cu  at  "toxic"  levels,  while  Zn,  Cr.  Hg  and  Pb  were 
present  in  normal  or  slightly  higher  amounts  Spray  irriga¬ 
tion  of  heavy  metal-apikcd  wastcw.stcr  resulted  in  much 
higher  concentrations  in  the  plant  tissue  than  in  those  from 
flood  irrigation  treatments  This  could  be  due  to  absorption 
of  heavy  metals  by  the  leaves  in  the  sprayed  forages 

MP978 

FREEZE-THAW  ENHANCEMENT  OF  THE 
DRAINAGE  AND  CONSOLIDATION  OF  FINE¬ 
GRAINED  DREDGED  MATERIAL  IN  CON- 
HNED  DISPOSAL  AREAS. 

Chamberlain,  E.J.,  Oct,  1977,  TR-D-77.16,  94p., 
ADA-046  400 
Blouin,  S.E. 

32-1515 

WASTE  DISPOSAL,  DREDGING,  SOIL  COM¬ 
PACTION,  SOIL  FREEZING,  FREEZE  THAW 
CYCLES,  PERMEABILITY. 

riiie-grained  dredged  material  ohiar.cd  from  dtvpoval  sites 
in  the  Great  Lakes  region  was  subjected  to  controlled  freeze- 
thaw  cycling  in  a  special  laboratory  consolidoiiieter.  Volume 
changes  and  permeabilities  were  observed  after  full  cnnsolida- 


tion  and  freeze-thaw  cycling  for  applied  pressures  in  the 
range  of  093  to  30  73  kPa  It  was  observed  that  as 
much  as  20  percent  or  more  volume  reduction  results  when 
dredged  matenal  with  liquid  limits  in  the  range  of  60  to 
90  percent  is  subjected  to  one  cycle  of  freezing  and  thawing 
The  degree  of  overconsolidation  by  freezing  and  thawing 
appears  to  decrease  with  increasing  amounts  of  coarse  materials 
and  with  increuing  plasticity.  The  vertical  permeability 
of  all  materials  examined  was  increased  as  much  as  two 
orders  of  magnitude,  the  greatest  increase  in  permeability 
occumng  for  the  fine-grained  matcnals  at  the  lowest  stress 
levels 

MP979 

WASTEWATER  REUSE  AT  LIVERMORE,  CALI¬ 
FORNIA. 

Uiga,  A.,  et  al,  Cornell  Agricultural  Waste  Manage¬ 
ment  Conference,  Ithaca,  N.Y.,  1976.  Proceedings. 
Land  as  a  waste  management  alternative.  Edited  by 
R.C.  Loehr,  Ann  Arbor,  Mich.,  Ann  Arbor  Science, 
1977,  p.51 1-531,  24  refs. 

Iskandar,  I.K ,  McKim,  H.L. 

32-1529 

WASTE  TREATMENT,  WATER  TREATMENT, 
WATER  CHEMISTRY. 

Wastewater  reuse  occurs  at  Livermore.  (Talifomia  by  applica¬ 
tion  of  treated  effluent  to  a  golf  course,  to  a  farmland, 
to  an  airport  area  and  to  a  stream.  Salinity  problems 
occurred  on  the  clay  soils  of  the  golf  course  because  require¬ 
ments  for  daily  site  access  and  wastewater  application  were 
contradictory.  The  effluent  was  suecessfully  reused  at 
the  agriculture  site  and  disposal  area.  The  outfall  diseharge 
increased  the  total  dissolved  solids  of  the  reeeiving  water 
and  discharged  Urge  quantities  of  ehlonne  Soil  chemical 
analysis  showed  that  exchangeable  sodium  percenuge,  toul 
phosphorus,  soluble  phosphorus,  pH.  and  organic  carbon  were 
changed  but  not  critically  by  efllucnt  reuse  The  changes, 
except  in  pH,  could  be  explained  by  existing  agronomic 
techniques  for  irrigation  in  a  semi-and  climate 

MP  980 

DETERMINATION  OF  2,4,6-TRINITROTOL¬ 
UENE  IN  WATER  BY  CONVERSION  TO  NI¬ 
TRATE. 

Uggett,  D.C,  1977,  Vol.49.  p.880.  5  refs. 

32- 1530 

WATER  TREATMENT,  WATER  CHEMISTRY, 
WASTE  DISPOSAL,  WASTE  TREATMENT. 

MP  981 

WATER  VAPOR  ADSORPTION  BY  SODIUM 
MONTMORILLONITE  AT  -SC 
Anderson,  D  M  ,  et  <1, 1978,  Vol.34,  p.638-644, 8  refs 
Schwarz,  M.J.,  Tice,  A.R. 

33- 634 

WATER  VAPOR.  ADSORPTION,  LOW  TEMPER¬ 
ATURE  TESTS.  CLAY  MINERALS,  MARS  (PLA¬ 
NET). 

A  ltr|e  amount  of  mtercat  haa  recently  been  expreased 
pertaining  to  the  quanittty  of  phyaically  adsorbed  water  by 
the  Martian  re|olith.  Thermodynamic  calculations  based 
on  expenmentally  determined  adsorption  and  desorption  iso¬ 
therms  and  extrapolated  to  subzero  temperatures  indicate 
that  physical  adsorption  of  more  than  one  or  two  monomolecu- 
isr  la^rers  is  hifhly  unlikely  under  Martian  conditions.  Any 
additional  water  would  Hnd  ice  to  be  the  state  of  lowest 
energy  and  therefore  the  most  stable  form.  To  test  the 
validity  of  the  thermodynamic  calculations,  we  have  measured 
adsorption  and  desorption  isotherms  of  sodium  montmorillo- 
nite  at  •5C.  To  a  first  approximation  it  was  found  to 
be  valid 

MP  982 

ROOF  LOADS  RESULTING  FROM  RAIN  ON 
SNOW;  RESULTS  OF  A  PHYSICAL  MODEL. 
Colbcck,  S.C,  Dec.  1977, 4(4).  p.482.490,  In  English 
with  French  summary.  II  refs.  See  also  32-1151 
(CR  77-12). 

32-1648 

ROOFS,  SNOW  LOADS,  RAIN,  MATHEMATI¬ 
CAL  MODELS. 

A  physical  model  is  used  to  calculate  roof  loads  due  to 
ram  on  a  snow  covered  roof  A  sno»  depth  of  0  5 
m  and  the  twenty-five  year  rainstorm  in  Hanover.  New 
Hampshire,  are  used  in  the  examples.  For  a  flat  roof 
with  10  m  parallel  flow  to  gutters,  the  total  liquid  weight 
can  increase  the  roof  toad  by  about  50%  Hie  weight 
of  the  transient  liquid  is  greatly  increased  if  the  mode  of 
flow  IS  radial  to  central  drams  and  is  decrcaKd  if  the  roof 
IS  slightly  inclined  or  if  significant  melt  channels  form  m 
the  basal  layer  However,  the  wetting  nf  the  snow  over 
Its  entire  depth  wilt  still  cause  a  signiflcan:  weight  of  transient 
liquid.  Snow  drifting  can  cause  very  large,  local  loads 
but  the  effects  of  snow  temperature  and  antecedent  moisture 
are  not  too  importunt  Depending  on  the  circumstances, 
the  largest  load  can  occur  for  either  a  long  duration,  low 
intensity  rainstorm  cr  a  short  du*-<tion,  high  intensity  rainstorm 
The  former  occurs  if  the  saturated  layer  makes  a  significant 
contribution  to  the  total  live  load  whereas  the  latter  occurs 
when  the  liquid  weight  is  due  mainly  to  the  unsaturated 
la>cr.  Further  study  is  needed  loesublish  the  joint  probabili¬ 
ties  of  combined  snow  and  ram  loads,  especially  when  ram 
and  snowmelt  occur  simultaneous!) 


MP  983 

EXAMINATION  OF  THE  VISCOUS  WIND- 
DRIVEN  aRCULATION  OF  THE  ARCTIC  ICE 
COVER  OVER  A  TWO  YEAR  PERIOD. 

Hiblcr,  W.D.,  HI.  ct  al,  Sep.  1977,  No.37,  p.95-133, 27 
refs. 

Tucker,  W.B 
32-1696 

SEA  ICE.  WIND  FACTORS,  VISCOUS  FLOW, 
MATHEMATICAL  MODELS,  BOUNDARY 
VALUE  PROBLEMS. 

A  deuiled  re.exxniinition  of  the  viscous  spproach  is  made 
by  comparing  predicted  with  observed  ice  dnft  in  the  Arctic 
basin  over  a  two-year  period  employing  a  vikous  constitutive 
law  having  both  bulk  and  shear  viscosities  Numencal 
dnft  calculations  for  the  Arctic  Basin  are  carried  out  at 
4.day  intervals  over  a  two-year  penod  employing  pcnodic 
boundary  conditions  Dnft  predictions  arc  compared  with 
the  observed  drift  of  three  contemporaneous  drifting  stations 
with  reasonable  agreement.  The  largest  errors  are  found 
to  occur  m  late  summer,  and  may  ^  due  to  nonstcady 
current  effects.  Boundary  value  calculations  show  that 
reduction  of  the  shear  viscosity  (while  still  mainuining  a 
large  bulk  viscosity)  reduces  the  excessive  stiffening  often 
found  in  viscous  models  while  still  maintaining  sutntantial 
changes  in  dnft  direction  due  to  boundanes  Sensitivity 
studies  show  steady  current  effects  to  be  small  for  dnft 
rates  over  tens  of  days  but  not  negligible  for  cumulative 
drift  over  years. 

MP  984 

ANALYSIS  OF  ENVIRONMENTAL  FACTORS 
AFFECTING  ARMY  OPERATIONS  IN  THE 
ARCTIC  BASIN. 

Sater,  J.E ,  ed,  Montreal,  Quebec,  Feb.  1962, 1  Ip.,  For 
a  more  extensive  report  see  SIP  21843. 

Arctic  Institute  of  North  America. 

32-1902 

ENVIRONMENTS.  MILITARY  OPERATION. 
RESEARCH  PROJECTS.  MILITARY  RESEARCH, 
ARCTIC  REGIONS. 

MP985 

ARCTIC  TRANSPORTATION;  OPERATIONAL 
AND  ENVIRONMENTAL  EVALUATION  OF  AN 
AIR  CUSHION  VEHICLE  IN  NORTHERN 
ALASKA. 

Abele,  G.,  et  al,  Feb.  1977,  99(1),  p.176-182,  8  refs. 
Brown,  J. 

32-1801 

AIR  CUSHION  VEHICLES,  TRANSPORTATION, 
TRAFFICABILITY,  ARCTIC  LANADSCAPES, 
ENVIRONMENTS,  ENVIRONMENTAL  IM¬ 
PACT,  TUNDRA  VEGETATION,  DAMAGE. 

MP  986 

SEA  ICE  ENGINEERING. 

Assur,  A.,  International  Conference  on  Port  and 
Ocean  Engineering  Under  Arctic  Conditions,  3rd, 
Fairbanks,  Aug.  11-15.  1975,  Vol.l,  University  of 
Alaska,  1976,  p.23I-234,  Extended  sumruary  only. 
32-2211 

SEA  ICE,  ICE  MECHANICS,  ENGINEERING. 
MP  987 

ISLANDS  OF  GROUNDED  SEA  ICE. 

Kovacs,  A.,  el  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf;  Vol.  14,  Ice.  Principal  In¬ 
vestigators’  reports  for  the  year  ending  March  1976, 
Boulder,  Colorado,  Environmental  Research 
Laboratories,  1976,  p  35-50,  28  refs.  Preprint  from 
1975  POAC  Conference. 

Gow,  A.J.,  Dehn,  W.R 
31-629 

ICE  ISLANDS,  REMOTE  SENSING.  SPACE- 
BORNE  PHOTOGRAPHY.  BATHYMETRY. 

Large  areas  of  grounded  sea  ice  have  been  reported  by 
early  arctic  explorers  and  more  recently  by  ihe  U  S  Const 
Guard  The  ESSA.  ERTS.  NOAA.  and  DMSP  satellites 
now  provide  mullospcctral  imagery  with  sufTicicnll)  high 
resolution  lo  allow  detailed  scqucniisl  observations  to  be 
made  of  the  movement  and  spatial  cxicni  of  arctic  sea 
ice  This  report  discusses  the  location,  formation,  and 
decay  of  live  large  (>30  sq  km)  islands  of  grounded  sea 
ICC  in  the  southern  Chukchi  Scs  as  observed  for  an  extended 
period  of  rime  using  satellite  imagery  Measurements  of 
the  bathymetry  around  one  grounded  aca  ice  feature  arc 
presented  along  with  observations  made  and  photos  taken 
from  Ihe  tee  surface  The  potential  use  of  these  sea 
ice  islands  as  research  stations  is  also  discussed 

MP988 

IMPACT  OF  SPHERES  ON  ICE.  CLOSURE. 
Yen.  Y  -C,  ct  ai,  April  1972.  98(EM2).  p.473.  For 
original  article  and  prior  discussion  sec  25-2241  and 
26-0978  respectively. 

Odar.  F ,  Bracy.  L.R 
26-3743 

ICE  MECHANICS.  IMPACT  STRENGTH 
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MP989 

PROGRESS  REPORT  ON  25  CM  RADAR  OB¬ 
SERVATIONS  OF  THE  1971  AIDJEX  STUDIES. 
Thompson,  T.W.,  et  al,  Feb.  1972,  No.l2,  p.1-16. 
Bishop,  R.J.,  Brown,  W.E. 

27-507 

RADAR  PHOTOGRAPHY,  ICE  FLOES. 

MP990 

USE  OF  INSTRUMENTATION  UNDER  ARCTIC 
CONDITIONS. 

Atkins,  R.T.,  Arctic  Logistics  Support  Technology. 
Proceedings  of  a  symposium  held  at  Hershey,  Pennsyl¬ 
vania,  Nov.  1, 1971,  Arctic  Institute  of  North  Ameri¬ 
ca,  1972,  p.183-188,  AD-744  669. 

27-630 

INSTRUMENTS. 

MP991 

ARCnC  AND  SUBARCnC  ENVIRONMENTAL 
ANALYSES  UTILIZING  ERTS-1  IMAGERY;  BI¬ 
MONTHLY  PROGRESS  REPORT,  23  JUNE  -  23 
AUG.  1972. 

Anderson,  D.M.,  et  al,  Aug.  23,  1972,  NASA-CR- 
128095,  3p.,  N72.31361. 

Haugen,  R.K.,  Gatto,  L.W.,  Slaughter,  C.W.,  Marlar, 
T.L. 

27-1441 

REMOTE  SENSING.  ARCTIC  ENVIRONMENT, 
SPACECRAFT. 


MP992 

SURFACE-WAVE  DISPERSION  IN  BYRD 
LAND,  ANTARCTICA. 

Acharya,  H.K.,  Aug.  1972,  62(4),  p.955-959.  12  refs. 
27-1490 

ICE  SHEETS,  WAVE  PROPAGATION,  SNOW 
ACOUSTICS.  SEISMIC  VELOCITY,  ANTARC¬ 
TICA-MARIE  BYRD  LAND. 

Assuming  consunt  density  and  Poisson's  rslio  of 0  25,  Ihcorcli- 
cil  sutfsee-wsve  dispersion  hss  been  computed  for  the  Byrd 
Land  area  in  Antarctica,  where  the  velocity  increases 
monotonically  with  depth.  Comparison  with  observed  dis¬ 
persion  indicates  8  to  10  per  cent  anisotropy  in  the  lee 
cap  Such  anisotropy  was  also  delected  from  ultrasonic 
velocity  measurements  on  snow  cores.  (Auih.) 

MP993 

SMALL-SCALE  STRAIN  MEASUREMENTS  ON 
A  GLAOER  SURFACE. 

Colbeck.S.C.,etal,July  1971, 10(59),  p.237.243,  Also 
published  as  Washington  (State)  University.  Depart¬ 
ment  of  Atmospheric  Sciences.  Technical  report  TR- 
12,  Nov.  25,  1970.  In  English  with  French  and  Ger¬ 
man  summaries.  10  refs. 

Evans,  R.J. 

27-1704 

GLACIER  FLOW,  CREVASSES,  ICE  DEFORMA¬ 
TION.  STRAIN  MEASUREMENT, 

Surface  deformations  in  the  neighborhood  of  a  crevasse  field 
were  measured  over  short  (5  m)  gage  lengths  in  order  to 
study  flow  conditions  associated  with  crevasse  formation. 
The  results  obtained  were  unusual  in  that  they  were  inconsistent 
with  large-scale  results  found  by  previous  worken  it 
was  concluded  that  the  presence  of  small-scale  surface  effects, 
such  as  fractures,  pot-holes  and  healed  crevasses  give  nsc 
to  small-Kalc  deformation  fields  w  ith  large  spatial  and  temporal 
variations  and  that  there  is  a  lower  limit  of  gage  length 
below  which  deformation  measurements  pertinent  to  regional 
flow  phenomena  cannot  be  made.  This  lower  limit  is 
apparently  an  order  of  magnitude  greater  than  the  spacing 
of  the  features  which  gisc  rise  to  localized  effects. 

MP994 

MARIE  BYRD  LAND  QUATERNARY  VOLCAN- 
ISM:  BYRD  ICE  CORE  CORRELATIONS  AND 
POSSIBLE  CLIMATIC  INFLUENCES. 
LcMasurier,  W.E.,  Scpt.-Oct.  1972, 7(5),  p.  139- 141, 4 
refs. 

27-1956 

ICE  CORES,  DRILL  CORE  ANALYSIS,  VOLCAN¬ 
IC  ASH,  ANTARCTICA— MARIE  BYRD  LAND. 
Published  petrographic  descriptions  of  the  volcanic  ash  bands 
in  the  Byrd  Station  deep  drill  core  (Gow.  1971;  E-10325. 
and  Gow  and  Williamson.  1971.  F.I0462)  base  suggested 
some  sources  for  ash  among  the  volcanoes  in  Byrd  Land 
and  some  possible  climatic  implications  of  this  volcanism 
The  available  petrographic  and  age  data  on  volcanoes  that 
arc  known  to  have  erupted  in  Byrd  Land  in  Quaternary 
time  -  Mt.  Murphy,  Toney  Mountain.  Mt.  Takahc.  and 
Mt  Waeschc  -  suggest  that  Mt  Wacsche  and  Ml  Takahc 
were  the  major  sources  of  ash.  Events  recorded  in  the 
core  occurred  within  the  last  75.000  yr  The  most  distinctive 
petrographic  characteristics  of  the  Quaternary  volcanic  rocks 
arc  the  abundance  of  olivine,  plagioclasc.  and  iiiannugitc 
phenocrysls  in  the  basalts,  and  of  alkali  feldspar  and  acgcrinc 
phenoerysts  in  the  acid  rocks 


MP995 

SUMMARY  OF  THE  1971  US  TUNDRA  BIOME 
PROGRAM. 

Brown,  J„  International  Biological  Programme,  Tun¬ 
dra  biome;  Proceedings  IV.  International  Meeting  on 
the  Biological  Productivity  of  Tundra,  Leningrad 
USSR,  October  1971.  Edited  by  F.E.  Wielgolaski 
and  Th.  Rosswall.  Stockholm,  Tundra  Biome  Steering 
Committee,  April  1972,  p.306-313. 

27-2697 

RESEARCH  PROJECTS,  TUNDRA  BIOME, 
UNITED  STATES— ALASKA. 

Briefly  outlined  are  the  U  S  Tundra  Biome  studies  including 
the  interrelationships  between  tundra  fauna  and  flora,  photo¬ 
synthesis,  carbon  dioside  budget,  wet  tundra  soil  science, 
and  lake  and  pond  ecosystems.  Activities  were  centered 
primanly  on  the  Barrow,  Alaska  area. 

MP996 

INTERPRETA'nON  OF  THE  TENSILE 
STRENGTH  OF  ICE  UNDER  TRIAXIAL 
STRESS. 

Ncvel,  D.E.,  cl  al.  International  Conference  on  Port 
and  Ocean  Engineering  Under  Arctic  Conditions,  3rd, 
Fairbanks,  Aug.  11-15,  1975,  Vol.l,  University  of 
Alaska,  1976,  p.375-387,  12  refs. 

Haynes,  F.D. 

32-2219 

ICE  MECHANICS,  ICE  STRENGTH,  TENSILE 
STRENGTH,  STRESSES. 

Gnfnth.  and  later  Babel,  have  previously  developed  a  tensile 
fracture  enterion  for  a  two-dimensional  state  of  stress  Thb 
theory  is  extended  to  the  compressior -compression  region 
From  this  theory  the  angle  of  fracture  is  developed.  For 
uniaxial  compression,  the  angle  may  be  anywhere  from  0 
to  30  degrees  measured  from  the  direction  of  loading,  depend¬ 
ing  upon  the  shape  of  the  cavity.  The  theory  is  extended 
conceptually  to  three  dimensions  Tnaxial  test  data  by 
Haynes  for  snow-ice  arc  shown  in  this  three-dimensional 
fracture  theory  The  test  data  are  slightly  less  than  that 
predicted  when  the  void  m  the  snow-icc  is  spherical. 

MP997 

OXYGEN  ISOTOPE  PROFILES  THROUGH 
THE  ANTARCTIC  AND  GREENLAND  ICE 
SHEETS. 

Johnsen,  S.J.,  et  al,  Feb  25,1972,  235(5339),  p.429- 
434,  37  refs. 

Dansgaard,  W.,  Clausen,  H.B.,  Langway,  C.C.,  Jr. 

27- 3046 

ISOTOPE  ANALYSIS,  ICE  SHEETS,  OXYGEN 
ISOTOPES,  PALEOCLIMATOLOOY,  ICE 
CORES,  GREENLAND,  ANTARCTICA-BYRD 
STATION. 

The  Camp  Century.  Greenland,  deep  ice  core  reveals  seasonal 
variations  in  the  isotopic  composition  of  the  ice  back  to 
8,300  y.bp.  This  is  not  the  case  for  the  Byrd  Sution, 
Antarctica,  deep  icc  core.  Both  cotes  show  long-term 
perturbations  in  isotopic  composition  reflecting  climatic 
changes  from  before  the  beginning  of  the  last  glaciation 
But  the  complexity  of  the  glaciology  regime  al  Byrd  .Station 
precludes  a  rational  choice  of  a  time  scale  Pole-to-pole 
correlations  of  the  palacoclimatic  data  therefore  become 
speculative  except  for  the  more  pronounced  features  and 
general  trends 

MP  998 

CLIMATIC  OSCILLATIONS  DEPICTED  AND 
PREDICTED  BY  ISOTOPE  ANALYSES  OF  A 
GREENLAND  ICE  CORE. 

Dansgaard.  W.,  cl  al.  1971,  Ist.  Vol.l,  p.17-22,  8  refs. 
Johnsen,  S.J.,  Clausen,  H.B..  Langway,  C.C..  Jr. 

28- 545 

ICE  CORES,  ISOTOPE  ANALYSIS,  CLIMATIC 
CHANGES.  GREENLAND, 

MP  1000 

TECHNIQUE  FOR  PRODUCING  STRAIN-FREE 
FLAT  SURFACES  ON  SINGLE  CRYSTALS  OF 
ICE:  COMMENTS  ON  DR.  H.  BADER’S  LET¬ 
TER  AND  DR.  K.  ITAGAKI’S  LETTER. 

Tobin.  T.M.,  1973.  12(66).  p.519-520.  3  refs. 

28-2375 

ICE  CRYSTAI.S.  CRYSTAL  STUDY  TECH¬ 
NIQUES,  MICROSCOPY. 

MP  1001 

CUTTING  ICE  WITH  HIGH  PRESSURE  WATER 
JETS. 

Mcllor,  M  ,  cl  al,  U.S  Coast  Guard.  Report  USCG- 
D-I5-73.  Hanover.  New  Hampshire,  U.S.  Army  Cold 
Regions  Rcscarclt  and  Engineering  Laboratory,  1973, 
22p..  AD-766  172. 

Gagnon,  F. 

28-2886 

ICE  CUTTING.  ICE  BREAKING,  HYDRAULIC 
JETS. 

The  repiirl  describes  high  pressure  water  jcl  ice  culling 
cxpcrimcnl.s  conducted  in  support  of  the  Coast  Guard  domes- 
ticc  icebreaking  program  The  lest  objectives  were  to 
d,-tcrminc  power  rcquiTcmcnls  for  culling  two  feel  of  fresh 


water  ice  al  a  speed  of  advance  of  5  knou.  The  results 
of  the  tests  show  extremely  high  power  requirements  even 
when  using  state-of-the  an  equipment  pumping  at  100,000 
psi.  (Aulh.) 


MP  1002 

RIVER-ICE  PROBLEMS:  A  STATE-OF-THE- 
ART  SURVEY  AND  ASSESSMENT  OF  RE¬ 
SEARCH  NEEDS. 

Burgi,  P.H.,  et  al,  Jan.  1974, 100(HY1),  p.I-15, 36  refs. 
Childers,  J.M.,  Frankenstein,  G.E.,  Kennedy,  J.F., 
Ashton,  G.D. 

28-2918 

RIVER  ICE,  ICE  JAMS,  ICE  FORMATION.  SEA¬ 
SONAL  FREEZE  THAW,  ICE  MECHANICS,  ICE 
THERMAL  PROPERTIES. 


MP  1003 

ARCnC  AND  SUBARCTIC  ENVIRONMENTAL 
ANALYSES  USING  ERTS-1  IMAGERY.  PROG¬ 
RESS  REPORT  DEC  72-JUNE  73. 

Anderson,  D.M.,  et  al,  June  23,  1973,  NASA-CR- 
135858,  75p.,  E74-10017. 

McKtm,  H.L.,  Haugen,  R.K.,  Gatto,  L.W. 

28-3601 

REMOTE  SENSING.  MAPPING,  PERMAFROST 
DISTRIBUTION,  VEGETATION  PATTERNS, 
SEDIMENT  TRANSPORT. 

Phyaiognomie  landscape  features  were  used  as  geologic  and 
vegetative  indicators  in  preparation  of  a  surfleial  geology, 
vegetation,  and  permafrost  map  at  a  scale  of  1:1  million 
using  ERTS-l  band  7  imagery.  The  detail  from  this  map 
compared  favorably  with  USGS  maps  at  1  250,000  scale 
Physical  boundanes  mapped  from  ERTS- 1  imagery  in  combina¬ 
tion  with  ground  truth  obtained  from  existing  small  scale 
maps  and  other  sources  resulted  in  improve  and  more 
detailed  maps  of  permafrost  terrain  and  vegetation  for  the 
same  area.  ERTS-1  imagery  provides  for  the  first  time, 
a  means  of  monitonng  the  following  regional  estuarine  pro¬ 
cesses  daily  and  i»riodic  surface  water  circulation  patterns, 
ehanges  in  the  relative  sediment  load  of  rivers  discharging 
into  the  inlet,  and,  several  local  patterns  not  reeognized 
before,  sueh  as  a  clockwise  back  eddy  offshore  from  Clam 
Gulch  and  a  counlerclockwiM  current  north  of  the  Forelands. 
Comparison  of  ERTS-1  and  Manner  imagery  has  revealed 
that  the  ihermokarst  depressions  found  on  the  Alaskan  North 
Slope  and  polygonal  patterns  on  the  Yukon  River  Della 
are  pouibly  analogs  to  some  Martian  terrain  features 


MP  1004 

MORPHOLOGY  OF  THE  NORTH  SLOPE. 
Walker,  H.J.,  Alaskan  arctic  tundra.  Edited  by  M.E. 
Bntton.  Arctic  Institute  of  North  America.  Techni¬ 
cal  paper  No.25,  Washington,  D.C.,  Sept.  1973,  p.49- 
52,  Numerous  refs. 

28-3606 

PERMAFROST  STRUCTURE,  ARCTIC  TOPOG¬ 
RAPHY.  GEOMORPHOLOGY,  TUNDRA  TER¬ 
RAIN,  CRYOGENIC  PROCESSES.  PERMA¬ 
FROST  HYDROLOGY,  GROUND  ICE,  PAT¬ 
TERNED  GROUND. 


MP  1005 

PEDOLOGIC  INVESTIGATIONS  IN  NORTH¬ 
ERN  ALASKA. 

Tedrow,  J.C.F.,  Alaskan  arctic  tundra.  Edited  by 
M.E.  Britton.  Arctic  Institute  of  North  America. 
Technical  paper  No.25,  Washington,  D.C,  Sept.  1973, 
p.93-108,  Numerous  refs 
28-3607 

TUNDRA  SOILS,  ARCTIC  SOILS,  RESEARCH 
PROJECTS. 


MP  1006 

MICROMETEOROLOGICAL  INVESTIGA¬ 
TIONS  NEAR  THE  TUNDRA  SURFACE. 

Kelley,  J.J.,  Alaskan  arctic  tundra  Edited  by  M.E. 
Britton.  Arctic  Institute  of  North  America.  Tcchni- 
cai  paper  No.25.  Washington,  D.C.,  Sept.  1973,  p.l09- 
126,  Numerous  refs 
28-3608 

RESEARCH  PROJECTS.  MICROCLIMATOLO¬ 
GY.  RADIATION  BALANCE.  TUNDRA  SOILS. 
SOIL  CHEMISTRY 


MP  1007 

ARCTIC  LIMNOLOGY:  A  REVIEW. 

Hobbic,  J.E.,  Alaskan  arctic  tundra  Edited  b>  M  E. 
Britton  Arctic  Institute  of  North  America  Techni¬ 
cal  paper  No  25.  Washington,  DC.  Sept  1973,  p  127- 
168,  Numerous  refs 
28-3609 

LIMNOLOGY.  RESEARCH  PROJECTS 
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MP  1008 

VEGETATIVE  RESEARCH  IN  ARCnC  ALASKA. 
Johnson,  P.L,  et  al,  Alaskan  arctic  tundra.  Edited  by 
M.E.  Britton.  Arctic  Institute  of  North  America. 
Technical  paper  No.25,  Washington,  D.C.,  Sept.  1 973, 
p.  169* 198,  Numerous  refs. 

Tieszen,  L.L. 

28-3610 

TUNDRA  VEGETATION,  ARCTIC  VEGETA¬ 
TION,  VEGETATION  PATTERNS,  RESEARCH 
PROJECTS. 


MP  1909 

INFLUENCE  OF  IRREGULARITIES  OF  THE 
BED  OP  AN  ICE  SHEET  ON  DEPOSITION 
RATE  OF  TILL. 

Nobles,  L.H.,  et  al,Till:  a  symposium.  Edited  by  R.P. 
Goldthwait,  Columbus,  Ohio  State  University  Press, 
1971,p.ll7.126,  8refs. 

Weertman,  J. 

28-3686 

GLACIAL  TILL,  GLACIAL  DEPOSITS,  GLACIAL 
FEATURES,  GLACIER  ICE,  SEDIMENT  TRANS¬ 
PORT,  ICE  THERMAL  PROPERTIES.  GLACIER 
ABLATION,  GLACIER  FLOW. 


MP  1010 

MODEL  SIMULATION  OF  NEAR  SHORE  ICE 
DRIFT,  DEFORMATION  AND  THICKNESS. 
Hibler,  W.D.,  111,  International  Conference  on  Port 
and  Ocean  Engineering  Under  Arctic  Conditions,  4th, 
St.  John's,  Sep.  26-30,  1977,  Memonal  University  of 
Newfoundland,  1978,  p.33-44,  15  refs. 

32-2339 

SEA  ICE,  ICE  MODELS,  ICE  MECHANICS, 
MATHEMATICAL  MODELS. 

Simuiilion  results  for  set  ice  dnft,  deformation  and  ice 
thickness  vanations  in  the  Arctic  Basin  are  presented  using 
a  d)mmie-therTnodynamic  model  which  treats  the  icc  as 
a  ri^d  plastic  continuum  Using  available  observed  atmo¬ 
spheric  and  oceanic  forcing  data,  numerical  model  simulations 
are  made  over  a  four  year  long  penod  employing  one  day 
time  steps  in  a  finite  difTerencc  code  with  a  resolution  of 
I2Skm.  Dnft.  deformation,  stress  and  ice  thickness  time 
series  from  the  simulation  results  in  the  near  shore  region 
off  the  Alaskan  and  Canadian  North  slope  arc  re^rted 
and  briefly  examined  in  light  of  available  observations 


MP  1011 

DIELECTRIC  CONSTANT  AND  REFLECTION 
COEFnaENT  OF  THE  SNOW  SURFACE  AND 
NEAR-SURFACE  INTERNAL  LAYERS  IN  THE 
MCMURDO  ICE  SHELF. 

Kovacs,  A  ,  cl  al,  Oct  1977,  12(4),  p.l37.138.  9  refs. 
Gow,  A.J. 

32-2107 

SNOW  SURFACE,  SNOW  ELECTRICAL  PROP- 
ERTIES,  ICE  SHELVES,  ICE  ELECTRICAL 
PROPERTIES.  RADAR  ECHOES.  ANTARCTICA 
—MCMURDO  ICE  SHELF. 

An  impulse  radar  system  was  used  to  profile  the  shape 
and  lateral  extent  of  the  brine  layer  in  the  McMurdo  Ice 
Shelf.  A  small  antenna  was  also  used  to  determine  if 
reflective  layers  could  be  delected  in  the  upper  5  m  of 
snow.  The  radiated  impulse  center  frequency  was  626 
megahertz  with  an  estimated  frequency  spectrum  of  37S 
and  875  at  the  -3  decibel  points  The  measurement  technique 
IS  described  The  study  indicates  that  layers  of  dielectric 
discontinuity  can  be  delected  at  shallow  depths  in  polar 
snow  The  shallow  depth  at  which  the  internal  lasers 
were  detected  suuesls  that  they  represent  density  variations 
in  the  snow,  perhaps  associated  with  summer  melt  features 
less  than  5  mm  thick. 


MP  1012 

ICEBERG  THICKNESS  PROFILING  USING  AN 
IMPULSE  RADAR. 

Kovacs,  A.,  Oct.  1977.  12(4),  p.i40-142.  5  refs. 
32-2109 

ICEBERGS,  ICE  COVER  THICKNESS.  RADAR 
ECHOES.  MEASURING  INSTRUMENTS. 

Thickness  measurements  taken  on  a  100  to  500  m  tabular 
iceberg  in  McMurdo  Sound  using  an  impulse  radar  s>sicm 
are  discussed  and  illustrated  Calculated  depths  of  the 
brine  layer  at  the  south  and  north  ends  .4  the  iceberg 
were  13  7  and  17  4  m.  respectively  Thecalci  aled  thickness 
of  the  iceberg  at  station  4  5  and  stations  >  through  17 
ranged  from  900  to  60  5  m  The  apparent  frceN>ard- 
to-thickness  ratio  was  1  to  5.2.  which  is  higher  than  the 
1  to  3.6  frceboard-to-thickness  analysts  of  Gow  (1968.  {• 
6274)  for  antarctic  ice  shebes  of  similar  ihickncs..  The 
data  suggest  a  glacial  rather  than  a  shelf  origin 


MP  1013 

SUBSURFACE  MEASUREMENTS  OF  THE 
ROSS  ICE  SHELF,  MCMURDO  SOUND,  AN¬ 
TARCTICA. 

Kovacs.  A.,  et  al,  Oct.  1977,  12(4),  p.146-148,  2  refs. 
Gow,  A.J. 

32-2114 

ICE  SHELVES,  BRINES,  ICE  COVER  THICK¬ 
NESS.  FIRN,  ICE  COMPOSITION.  ANTARC- 
TICA—MCMURDO  ICE  SHELF. 

Depth  characteristics,  lateral  conunuity,  and  inland  boundary 
of  sea  water  infiltration  in  the  McMuido  Ice  Shelf  were 
monitored  using  a  dual-antenna  impulse  radar  profiler  The 
studies  have  provided  new  information  on  the  brine  infiltration 
zone,  including  data  on  changes  In  the  elevation  of  the 
brine-soaked  layer  and  ice  shelf  thickness  as  a  function 
of  distance  from  the  shelf  edge  The  features  of  the 
bnne  layer  are  described  and  illustrated  Observations 
on  the  glacial  ice/salinc-ice  transition  on  the  Koettlitz  Glacier 
tongue  are  summarized. 

MP  1014 

SEA  ICE  STUDIES  IN  THE  WEDDELL  SEA  RE¬ 
GION  ABOARD  USCGC  BVRTON  ISLAND. 
Ackley,  S.F.,  Oct.  1977,  12(4),  p  172-173,  2  refs. 
32-2123 

SEA  ICE  DISTRIBUTION,  ICE  COVER  THICK¬ 
NESS.  PACK  ICE,  ICE  SALINITY,  WEDDELL 
SEA. 

Sea  ice  studies  in  the  Weddell  Sea  aboard  Burton  Isltnd 
consisted  of  ice  salinity  measurements  on  meltwater  from 
icc  cores  and  thickness  measurements  taken  in  drilled  holes. 
Floes  in  the  northern  region  were  generally  thicker  than 
2  m  and  in  two  regions  exceeded  3  m  on  average.  At 
higher  latitudes  in  the  middle  of  the  Weddell  Sea  ice  thicknesses 
exceeded  3  5  m.  The  thinnest  tee  was  measured  at  the 
southernmost  locations  It  is  concluded  that  advection 
IS  an  important  component  in  accounting  for  ice  distribution 
in  the  Weddell  Sea.  to  vivo  fluorescence  measurements 
of  core  meltwater  revealed  apparent  relationships  between 
ice  salinity  and  bioto^cat  activity  (ice  algae) 

MP  1015 

ENGINEERING  PROPERTIES  OP  SNOW. 
Mcltor,  M..  1977,  19(81),  p.lS-66,  In  English  with 
French  and  German  summaries.  Refs  p.62-6S. 
32-2434 

SNOW  IMPURITIES,  SNOW  MECHANICS. 
SNOW  THERMAL  PROPERTIES,  SNOW  ELEC¬ 
TRICAL  PROPERTIES.  SNOW  OPTICS,  ENGI¬ 
NEERING,  SNOW  CRYSTALS,  SNOWFALL. 
BLOWING  SNOW. 

The  general  properties  of  snow  are  desenbed  with  a  view 
to  engineering  applications  of  data.  Following  an  introduc¬ 
tion  and  a  short  note  on  the  ongms  of  snow,  data  are 
given  for  fall  velocities  of  snow  particles,  and  for  mass 
flux  and  particle  concentrations  in  failing  snow  and  blowing 
snow  Notes  on  the  structural  properties  of  deposited 
snow  cover  gram  size,  gram  bonds,  bulk  density,  overburden 
pressure,  and  permeability  A  section  on  impurities  deals 
with  stable  and  radioactive  isotopes,  chemical  impurities, 
insoluble  particles,  living  organisms,  acidity,  and  gases  Me¬ 
chanical  properties  are  treated  only  selectively,  and  the  reader 
IS  referred  to  another  paper  for  comprehensive  coverage 
The  selectiie  treatment  deals  with  stress  waves  and  strain 
waves,  compressibility,  effects  of  volumetric  strain  on  deviaior- 
ic  strain,  and  specific  energy  for  comminution  The  section 
on  thermal  properties  coers  heat  capacity,  latent  heat,  conduc¬ 
tivity.  diffusiviiy.  heat  transfer  by  vapor  diffusion,  heat  transfer 
and  vapor  transport  with  forced  convection,  and  thermal 
strain.  The  section  on  clectncal  properties  opens  with 
a  brief  discuss'on  on  dielectric  properties  of  tee.  and  proceeds 
to  a  summary  of  the  dielectric  properties  of  snow,  including 
dielectric  dispersion,  permittivity,  dielectric  loss,  and  d  c 
conductivity  There  are  also  notes  on  the  ihermoelectnc 
effect  and  on  electrical  charges  in  falling  and  blowing  snow 
The  section  on  optical  properties  deals  vith  transmission 
and  attenuation  of  -isibic  radiation,  with  spectral  rellectancc. 
and  wi  .ong-wa\c  cmissivily  TTic  review  concludes  with 
some  comments  on  engineering  problems  that  involve  snow, 
and  the  requirements  for  research  and  development  (Auth  ) 

MP  1016 

STRUCTURES  IN  ICE  INFESTED  WATER. 
Assur.  A  .  1972,  (Vol.2j,  Symposium  on  Icc  and  its 
Action  on  Hydraulic  Structures,  2nd,  Leningrad,  Sept. 
26-29.  1972.  Papers,  p.93-97.  7  refs 
28-3899 

ICE  LOADS.  OFFSHORE  STRUCTURES,  ICE 
PRESSURE.  ICE  MODELS. 

A  method  is  presented  to  calculate  the  effective  icc  load 
on  vertical  structures  depending  upon  width  of  structure 
related  to  kc  thickness  and  fundamental  icc  properties  (anivo- 
Iropic.  scinircvtraincd  vrushinit  vtrength.  Young  v  mi^uUiv. 
Poisson’s  ratio,  internal  friction)  The  bav*c  equation  satisfies 
the  theoretical  Mentation  solution  for  a  straight  wall  Both 
extremes  appear  as  simple  intercepts  on  a  plot  which  fulhcr- 
morc  can  be  Imcari/cd  The  con.cpl  is  compared  with 
hrgel>  Russian  *es:  material  and  equations  which  show  gixx. 
agreement  Internal  frietion  must  be  considered  in  (he 
analysis  since  it  increases  possible  icc  forces  Due  to 
this  local  identaiion  forces  by  icc  can  be  higher  as  previously 
assumed  for  (he  design  of  ships  Buckling  insiabihty  intro¬ 
duced  complications  in  mtxlcl  tests  I’or  structures  in 


the  field  the  random  configuration  of  ice  collars  must  be 
considered.  For  this  a  complete  solution  is  still  not  available 

MP  1017 

REPORT  ON  ICE  FALL  FROM  CLEAR  SKY  IN 
GEORGIA  OCTOBER  26,  1959. 

Harrison,  L.P.,  et  al,  Washington,  D.C,  U.S.  Weather 
Bureau,  1960,  31p.  plus  photographs,  12  refs. 
Friedman,  I.,  Saylor,  C.P.,  Swinzow,  G.K. 

28-3913 

ICE  STRUCTURE,  CHEMICAL  ANALYSIS, 
METEOROLOGICAL  FACTORS,  AIRPLANES. 
The  U.S.  Weather  Bureau.  Geological  Survey,  National  Bureau 
of  Standards,  National  Institutes  of  Health,  and  SIPRE  investi¬ 
gated  the  circumstances  which  resulted  in  the  fall  of  a 

30- 40  pound  chunk  of  ice  from  a  clear  sky.  These  agencies 
concluded  that  the  ice  originated  from  a  jet  aircraft  known 
to  have  been  flying  over  the  area  where  the  fall  was  reported. 
The  paper  by  Swinzow  comprises  Appendix  J  of  the  report. 

MP  1018 

DESTRUCTION  OF  ICE  ISLANDS  WITH  EX- 
PLOSIVES. 

Mellor,  M.,  et  al,  International  Conference  on  Port  and 
Ocean  Engineering  Under  Arctic  Conditions,  4th,  St. 
John's,  Sept.  26-30, 1977,  Vol  2,  Memorial  University 
of  Newfoundland,  1978.  p  753-765,  20  refs.  See  also 

31- 4112. 

Kovacs,  A.,  Hnatiuk,  J. 

32- 2384 

ICEBERGS.  ICE  ISLANDS,  EXPLOSION  EF¬ 
FECTS. 

Past  attempts  at  explosive  demolition  of  icebergs  and  ice 
islands  are  reviewed,  and  more  recent  studies  are  desenbed. 
Relevant  properties  of  ice  are  compared  with  those  of  typical 
rocks,  and  data  are  given  for  crater  blasting  in  tee  and 
in  rocks  Ice  island  destruction  is  analyzed  for  schemes 
involving  (1)  crater  blasting,  (2)  blasting  in  water  underneath 
the  ice,  (3)  bench  blasting,  and  (4)  controlled  prespht  blasting. 
The  analyses  favor  crater  blasting  as  the  most  practical 
method  of  attack  for  small  bergs  and  tee  islands. 

MP  1019 

ICEBERG  THICKNESS  PROFILING. 

Kovacs.  A.,  International  Conference  on  Port  and 
Ocean  Engineering  Under  Arctic  Conditions,  4th,  St. 
John's,  Sept.  26-30,  1977.  Vol.2,  Memorial  University 
of  Newfoundland.  1978,  p.766-774,  16  refs. 

32-2385 

ICEBERGS,  ICE  COVER  THICKNESS,  RADAR 
ECHOES,  PROFILES. 

Results  obtained  with  an  impulse  radar  system  used  to  profile 
the  thickness  of  a  tabular  iceberg  m  .McMurdo  Sound,  Antarc¬ 
tica.  and  an  tee  island  in  the  Beaufort  Sea  near  Flaxman 
Island.  Alaska,  are  presented.  Graphic  records  are  shown 
of  the  radar  impulse  travel  lime  which  clearly  reveal,  for 
'he  first  time,  the  bottom  relief  of  each  ice  formation  Also 
detected  and  shown  arc  echo  signatures  from  internal  cracks 
and  an  inflltration-bnnc  layer  The  time  of  flight  of  the 
radar  impulse  in  the  ice  island  is  compared  with  a  24  05- 
m  drill  hole  measurement  of  the  icc  thickness.  The  effective 
velocity  of  the  radar  impulse  in  the  ice  island  was  found 
to  be  0  16  m/ns  and  the  cffccuve  dielectric  consumi  of 
the  ICC  to  be  3.5.  (Auth.) 

MP  1020 

TOWING  ICEBERGS. 

Lonsdale.  H  K  ,  ct  al,  March  1974,  30(3),  p  2,  Includes 
response  by  W  F  Weeks  and  W  J  Campbell  2  refs. 
Weeks.  W.F..  Campbell.  W.J. 

28-3927 

ICEBERGS,  WATER  SUPPLY.  LOGISTICS,  ICE 
MELTING,  ECONOMICS. 

Referring  to  the  article  by  Weeks  and  Campbell  (1973. 
F*I2650  or  28-898)  the  author  questions  (he  following  f.iccts 
of  lowing  icebergs  the  coslv  of  vurvcillancc.  the  capital 
costs  of  the  super-tug.  the  methods  of  melting,  collecting 
the  fresh  water  on  the  high  seas,  and  transporting  to  the 
Atacama  desert  or  central  Australia,  and  how  the  total  cost 
compares  with  the  value  of  water  at  the  intended  use  site 
Weeks  and  Campbell  cite  their  paper  on  this  subject  (1973, 
F- 1 2780  or  28- 1 322)  which  has  included  the  costs  of  capitaliza¬ 
tion  and  a  method  of  melting  and  coUccling  fresh  water. 
It  IS  suggested  (hat  surveillance  costs  would  be  small,  and 
the  authors  do  not  believe  thcif  estimates  of  water  costs 
for  irrigation  purposes  to  be  unrealistically  high 

MP  1021 

USE  OF  EXPLOSIVES  IN  REMOVING  ICE 
JAMS. 

Frankenstein.  G.B .  et  al.  Symposium  on  Icc  and  its 
Action  on  Hydraulic  Structures.  Reykjavik.  Iceland. 
Sept  7-10.1970  Papers  and  discussions.  Reykjavik. 
Iceland.  International  As.soci.ilion  for  Hydraulic  Re¬ 
search,  1970.  I  Op.  Session  .1.13  6  refs. 

Smith,  N. 

28-3992 

ICE  JAMS.  ICE  CONTROL.  EXPIOSIVES  ICE 
REMOVAL 

A  brief  history  *>f  the  use  of  cxpittsi.^.s  lor  n,c  jam  removal 
IS  dtskossed  Ammonium  niUaic  >ni\cd  with  fuel  oil  is 
vorstd  -ed  ihc  iKst  csplosivc  fot  «t.c  jam  vonirol  because 
t>f  its  .ost  .ind  safety  fcatuics  lor  masnnum  effect,  the 
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MISCELLANEOUS  ’UBLICATIONS 


charie  should  be  pUced  in  the  water  below  the  ice.  A 
curve  U  included  which  ^ves  maximum  crater  hole  diameter 
aa  a  function  of  the  cube  root  of  the  charge  weight. 

MP  1022 

CLASSinCATION  AND  VARIATION  OF  SEA 
ICE  RIDGING  IN  THE  ARCHC  BASIN. 

Hiblcr,  W.D.,  III,  ct  tl,  J»n.  1974,  No.23,  p.127.146, 
16  refs. 

Mock,  S.J..  Tucker,  W.B. 

28*4069 

SEA  ICE,  ICE  STRUCTURE,  ICE  PRESSURE,  ICE 
MODELS,  PRESSURE  RIDGES. 

A  one*parametef  model  for  pressure  ridges  is  developed 
and  compared  with  good  agreement  to  more  than  3000 
km  of  l^r  profile  data  taken  from  November  1970  to 
February  1973  in  the  Arctic  basin.  Using  a  parameter 
called  ridging  intensity,  which  may  be  determined  for  a 
region  from  the  mean  number  of  ndges  per  unit  length 
and  the  mean  ridge  height,  the  number  of  ridges  per  kilometer 
at  any  height  level  may  be  predicted.  Results  from  a 
study  of  regional  and  temporal  variation  in  ridging  indicate 
that  althou^  magnitudes  of  ndging  intensity  vary  in  time, 
the  relative  re^o^  varuuons  are  similar.  Conseouently, 
three  distinct  regions  of  ridging  intensity  having  relatively 
stable  boundaries  can  be  defined.  Annual  vanauon  in 
new  ice  production  due  to  ridging  is  sufliciently  large  to 
suggest  that  ridging  plays  an  im^rtant  role  in  the  overall 
mass  bidance  of  the  Arctic  basin. 

MP  1023 

SALINITY  VARIATIONS  IN  SEA  ICE. 
Cox,G.F.N..eta],  1974, 13(67),  p.l09*122,  In  English 
with  French  ind  Germtn  summaries.  3  refs. 

Weeks,  W.F. 

29*72 

SEA  ICE.  CHEMICAL  ANALYSIS,  SALINITY, 
ICE  COVER  THICKNESS. 

The  salinity  distribution  in  multi.year  sea  ice  is  dependent 
on  the  ice  topography  and  cannot  be  adequately  represented 
by  a  single  average  profile.  The  cores  collected  from 
areas  beneath  surface  hummocks  generally  showed  a  systematic 
inereaK  in  salinity  with  depth  from  0  per  milte  st  the 
surface  to  about  4  per  miUe  at  the  bsM.  The  cores 
collected  from  areas  beneath  surface  depressions  were  much 
more  saline  and  displayed  large  salinity  fluctuations  Salinity 
observauons  from  sea  ice  of  varying  thicknesses  and  ages 
cc^lected  at  various  Arctic  and  sub'Antarctic  locations  revealed 
a  strong  correlation  between  the  average  salinity  of  the 
ice  S  and  the  ice  thickness  h.  For  ulinity  scnplcs  collected 
from  cold  sea  ice  at  the  end  of  the  growth  seiuon,  this 
relationship  can  be  represented  by  two  linear  equations:  S 
-  14.34  *  19.39  h  (h<  0.4  m);  S  -  7.S8  •  1  59  h  (h 
>  0.4  m).  It  is  suggested  that  the  pronounced  break 
in  slope  at  0.4  m  is  due  to  s  change  in  the  dominant 
brine  drainage  mechanism  from  bnne  ex^uIslon  to  gravity 
drainage.  A  linear  regression  for  the  datn  collected  during 
the  melt  season  gives  S  *•  1  58  +  0  ll  h  An  annual 
cyclic  variation  of  the  mean  salinity  exuts  for  multi*year 
sea  ice.  The  mean  salinity  reaches  a  maximum  at  the 
end  of  the  growth  season  and  a  minimum  st  the  end  of 
the  melt  season. 

MP  1024 

ICE  FORCES  ON  VERTICAL  PILES. 

Nevet,  D.E.,  et  al,  U.S.  Army  Science  Conference, 
West  Point,  N.Y.,  June  20*23,  1972.  Proceedings. 
Vol.  Ill,  Washington,  D.C.,  U.S.  Army  Research  and 
Development  Offlee,  1972.  p.l04*114,  AD*750  358, 
16  refs. 

Perham,  R.E.,  Hogue,  G.B. 

29*121 

SEA  ICE,  ICE  PRESSURE.  PILE  STRUCTURES. 
The  force  that  floating  ice  sheets  can  exert  on  vertical 
piles  IS  important  to  the  design  of  both  military  and  civilian 
structures.  Present  design  codes  call  for  400  psi  as  the 
crushing  strength  of  ice  without  regard  to  the  influencing 
factors  and  their  variation.  The  forces  which  drive  the 
ice  into  the  structure  can  be  water  currents,  wind,  or  thermsi 
expansion.  These  driving  forces  may  be  large  enough 
to  cause  the  ice  to  fail  at  or  near  the  surface  The 
purpose  of  this  research  is  to  define  this  limiting  force 
le^el  and  gain  a  better  understanding  of  the  failure  process 
in  the  ice.  (Auth.) 

MP  1025 

WATER  PERCOLATION  THROUGH  HOMO* 
GENEOUS  SNOW. 

0>lbcck,  S.C.,  et  al.  The  role  of  snow  and  icc  in  hy¬ 
drology;  proceedings  of  the  Banff  Symposia,  Sept. 
1972,  Vol.  I,  Geneva.  Switzerland.  WMO-IAHS, 
Uncsco,  197^  p.242*257.  With  French  summary.  7 
refs.  Includes  discussions. 

Davidson,  O. 

29*211 

SNOW  WATER  CONTENT,  SNOWMELT,  SNOW 
COVER  STRUCTURE,  SNOW  PERMEABILITY. 
The  gravity  flow  theory  of  aster  percolation  through  snoa 
is  generalized  to  include  any  power  law  retaiionship  between 
permeability  to  the  water  phase  and  cfTecttvc  water  saturation, 
experimental  observations  of  water  pcrcolatiun  through  homo- 
geneous  snow  are  described  It  is  found  that  the  exponent 
in  the  power  law  is  about  3  for  homogeneous  st,ow  The 
theory  is  used  to  construct  diurnal  meltwetcr  waves  and 
these  compare  favorably  with  the  observed  waves  The 


differences  between  the  results  found  for  natural  snow  and 
those  found  for  repacked  snow  are  discuased  The  lower 
limit  of  applicability  of  the  gravity  flow  theory  is  uncertain. 

MP  1026 

SEASONAL  REGIME  AND  HYDROLOGICAL 
SIGNinCANCE  OP  STREAM  IHNGS  IN  CEN* 
TRAL  ALASKA. 

Kane,  D.L.,  et  al,  The  role  of  snow  and  ice  in  hydrolo* 
gy;  proceedings  of  the  BanO  Symposia,  Sept.  1972, 
Vol.l,  Geneva,  Switzerland,  WMO-IAHS,  Unesco, 
1973,  p.528-540,  With  French  summary.  16  refs. 
Includes  discussions. 

Slaughter,  C.W. 

29*232 

RIVER  ICE,  FREEZEUP,  ICE  FORMATION, 
AERIAL  PHOTOGRAPHY.  METEOROLOGICAL 
FACTORS.  HYDROLOGIC  O'CLE. 

Many  streams  in  Arctic  and  sub*Arcbc  regions  are  charaete.  • 
ized  by  accumulations  o^  ice  in  the  channel  and  nearby 
floodplain  during  the  winter  months  Field  data  on  the 
rates  of  growth  of  this  icmg  and  on  various  climatic  factors 
has  been  collected  at  a  small  research  watershed  near  Fairbanks. 
Alaska.  The  volume  of  icing  ^owths  is  estimated  from 
aenal  photographs.  Hydrologic  implications  are  derived 
by  comparing  the  volume  of  these  icings  with  other  elements 
of  the  hydrologic  cycle  Discussion  on  how  the  hydrologic 
cycle  is  modified  by  these  ice  accumulations  is  also  included. 

MP  1027 

MEASURING  THE  UNIAXIAL  COMPRESSIVE 
STRENGTH  OF  ICE. 

Haynes,  F.D..  et  a!,  1977, 19(81).  p.213-223,  In  Eng* 
lish  with  French  and  German  summaries.  7  refs. 
Melk  r,  M. 

32-.:44,* 

ICR  COMPRESSION,  COMPRESSIVE 
STRENGTH.  ICE  STRENGTH.  SHEAR  STRESS. 
ICE  CRYSTALS.  MEASURING  INSTRUMENTS. 
An  attempt  was  made  to  develop  a  simple  but  accurate 
method  for  making  compressive  strength  tests  on  right  circular 
cylinders  Compliant  loading  platens  were  designed  to 
apply  uniform  normal  stress  without  introducing  signifleant 
interface  radial  shear  stresses,  llie  compliant  platens  gave 
reproducible  results  that  agree  well  with  results  obuined 
by  a  precise  conventional  technique.  Accurate  results  were 
obtained  with  simple  specimen  preparation,  and  with  short 
specimens  where  the  icngth*tO‘diameter  ratio  waa  less  than 
unity.  Platens  were  made  from  a  rubber>like  urethane 
which  was  molded  in  aluminum  cylinders  to  provide  lateral 
restraint.  Uniaxial  compression  tests  on  cylindrical  poly* 
cr^talline  ice  specimena  were  made  todetermme  the  character* 
isttes  of  the  platens  For  21  specimens  with  ends  prepared 
on  a  lipping  plate  to  obtain  a  mirror  finish,  the  measured 
strength  showed  a  variation  of  only  1 3%  for  Iength*:o*diameier 
ratios  from  0.74  to  3.5,  with  no  systemaue  trend  Another 
21  specimens  with  iength'to-diameter  ratios  of  about  2.35 
were  tested  with  various  platens  and  various  methods  of 
specimen  end  preparation.  The  strength  for  specimens 
with  saW'CUt  ends  and  for  those  with  ends  lapped  showed 
very  little  difference  when  tested  with  the  rubber  platens 

MP  1028 

INVESTIGATION  OF  AUTOMATIC  DATA  COL¬ 
LECTION  EQUIPMENT  FOR  OCEANOGRAPH¬ 
IC  APPLICATIONS. 

Dean,  A.M.,  Jr.,  International  Conference  on  Port  and 
Ocean  Engineering  Under  Arctic  Conditions,  4th,  St. 
John*s,  Sept.  26*30, 1977,  VoL2,  Memorial  University 
of  Newfoundland,  1978,  p.l '11*1121,  13  refs. 
32*2407 

REMOTE  SENSING,  MONITORS,  OCEANOG* 
RAPHY,  DATA  PROCESSING,  METEOROLOGI¬ 
CAL  DATA 

This  psper  deals  with  the  instrumentation  requirements  for 
in-siiu  monitoring  of  specified  factms  in  open  water  It 
contains  application  informatiop  suitable  f>r  an  organization 
inilisting  or  extending  an  oceanographic  diu  collection  pro* 
gram.  The  ana’vsb  includes  an  investigation  and  evaluation 
of  sensing  methodology,  sensors,  monitoring  equipment,  and 
available  data  collection  systems  A  companson  of  available 
equipment  for  a  flrs(*ycar  effort  is  presented. 

MP  1029 

MESOSCALC  MEASUREMENT  OF  SNOV;* 
COVER  PROPERTIES. 

Bilello,  M  A ,  et  al,  Ihe  role  of  snow  and  ice  in  hy* 
droiogy;  proceedings  of  the  Banff  Symposia,  Sept 
1972,  Vol.l,  Geneva,  Switzerland,  WMO*IAHS. 
Unesco.  1973,  p.624*643,  With  French  summary.  16 
refs. 

Bates,  R.E.,  Riley,  J. 

29*241 

SNOW  DEPTH.  SNOW  DENSITY.  METEORO¬ 
LOGICAL  FACTORS.  SNOW  TEMPERATURE. 
Physical  chiractenstics  of  the  sr.ow  covet  and  assiKiated 
meteorological  conditions  we  c  observed  at  nmeieeii  vilcs 
in  and  ar<>a::d  Fort  Greely.  Alaska,  during  the  winter  of 
1966*67  Snowfall  totaled  245  cm  and  maximum  snow 
depths  of  80  to  100  cm  w«*c  observed  in  a  majiu  portion 
of  Fort  Greely  Measuiemcnts  al  nine  sites  showed  the 
snow  density  to  be  light,  for  example,  the  average  denvity 
in  the  forest  was  less  than  0.24  g.cc  However,  exceptions 


could  be  'rrpected  as  observed  at  Ja.  '  Creek,  where  the 
densl^  V  eraged  0.33  g/cc  Daily  t  nperature  meuure* 
metits  made  within  Ihe  snow  pack  au  >  showed  that  the 
snow  in  the  forest  was  colder  than  thu  at  exposed  sitea. 
AssociaMons  between  snow  cover  proper. its  and  weather 
were  tested  and  the  results  substantiated  'irevious  studiea, 
which  showed  good  relationships  between  seasonal  snow 
cover  density  and  windspeed/air  temperate  res. 

MP  10.30 

ARCnC  AND  SUBARCTIC  ENVIRON:  fENTAL 
ANALYSES  UTILIZING  ERTS*1  lI^i^OERY. 
BIMONTHLY  PROGRESS  REPORT,  23  AUG.  • 
23  OCT.  1973. 

Anderson,  D.M.,  ct  al,  Oct.  23,  1973,  NASA-CR* 
135846,  3p..  N74*11146. 

McKim,  H.L.,  Haugen,  R.K.,  Oatto,  LW.,  Slaughter, 
C.W.,  Marlar,  T.L. 

29*535 

REMOTE  SENSING,  ERTS  IMAGERY. 

MP  1031 

ARCnC  AND  SUBARCTIC  ENVIRONMENTAL 
ANALYSES  UHLIZING  ERTS-1  IMAGERY. 
BIMONTHLY  PROGRESS  REPORT,  23  OCT.  •  23 
DEC  1973. 

Anderson.  D.M ,  et  al,  Dec.  23,  1973,  NASA-CR* 
136293.  6p..  N74*14034. 

McKim,  H.L.,  Haugen,  R.K.,  Oatto,  L.W.,  Slaughter, 
C.W.,  Marlar,  T.L. 

29*553 

REMOTE  SENSING,  ENVIRONMENTS,  ERTS 
IMAGERY. 

MP  1032 

RESULTS  OF  THE  US  CONTRIBUTION  TO 
THE  JOINT  US/USSR  BERING  SEA  EXPERI¬ 
MENT. 

Campbell,  W.J.,  et  al.  May  1974,  NASA-TM-X- 
70648,  197p.,  N74*22971,  Refs. 

Chang,  T.C.,  Fowler,  M.G.,  Gloersen,  P.,  Ramaeier, 
R  O.,  Kuhn.  P.M.,  Ross,  D.B.,  Stambach,  O.,  Webster, 
WJ.,  Jr.,  Wilhcit,  T.T. 

29*902 

SEA  ICE.  ICE  MECHANICS.  ICE  STRUCTURE, 
DRIFT,  METEOROLOGICAL  FACTORS. 

The  atmosphenc  circulation  which  occurred  dunng  the  Bering 
Sea  Experiment,  15  February  to  10  March  1973.  in  and 
around  the  experiment  area  u  analyzed  and  related  to  the 
macroscale  morphology  and  dynamics  of  the  sea  ice  cover. 
The  ice  cover  was  very  complex  in  structure,  being  made 
up  of  five  ice  types,  and  underwent  strong  dynamic  activity. 
Synoptic  analyses  show  that  an  optimum  variety  of  weather 
situations  occuued  dunng  the  experiment  an  initial  strong 
anticyelonic  per>  d  (6  days),  followed  by  a  penod  of  strong 
cyclonic  activity  (6  days),  followed  by  weak  anticyelonic 
activity  (3  days),  and  iinally  a  period  of  weak  cyclonic 
activity  (4  The  data  of  the  mcsoscale  teat  areu 

observed  .;n  the  four  sea  ice  option  flights,  and  ship  weather, 
and  drift  data  give  a  detailed  dcKription  of  mcsoscale  ice 
dynamics  which  correlates  well  with  the  macroscale  view: 
anticyelonic  activity  advects  the  ice  southward  with  stroi^ 
ICC  divergence  and  a  regular  lead  and  polynya  pattern,  cyclonic 
activity  advects  the  ice  northward  with  ice  convergence, 
or  slight  divergence,  and  a  random  lead  and  polynya  pattern. 
(Auth.) 

MP  1033 

PROPANE  DISPENSER  FOR  COLD  FOG  DISSI¬ 
PATION  SYSTEM. 

Hicks,  J  R.,  et  al.  U  S  Air  Force  Electrical  Systems 
Division.  L.G  Hanscomb  Field,  Mass.,  ESD-TR-73* 
208.  Hanover,  New  Hampshire,  Cold  Regions  Re 
search  and  Engineering  Laboratory,  1973,  38p  AD* 
762  292,  Includes  as  App.  B.  Evaluation  of  cloud  seed¬ 
ing  with  liquefied  propane  by  Veal  and  Auer.  4  refs. 
Lukow,  T.E .  Veal,  D.L.,  Auer,  A.H  .  Jr. 

29*1286 

FOG  DISPERSAL,  AIRCRAFT  LANDING 
AREAS.  AEROSOLS.  SMOKE  GENERATORS, 
COST  ANALYSIS 

MP  1034 

ICE-CRATERING  EXPERIMENTS  BLAIR 
LAKE,  ALASKA. 

Kurtz.  M  K ,  cl  al.  Nov.  25.  1966.  NCG/TM  66*7, 
Various  pagings.  No  microfiche  available. 

Bcnfcr,  R  H.,  Chnstopher,  W  O.,  Frankenstein,  G.E., 
Van  Wyhe.  G..  Roguski,  E.A. 

29*1921 

LAKE  ICH.  EXPLOSION  EFFECTS,  ICE  BREAK¬ 
UP. 

OperxMon  DREAKLF,  66.  wax  a  scries  of  small,  single 
and  u<w  charge,  chemical  explosive  detonations  fired  in  fresh 
water  10  crater  the  overlying  sheet  ice.  The  experiments 
were  conducted  in  the  winter  of  1966  l  three  feet 

of  ICC  at  DIair  i.ake.  33  miles  SSE  of  ha,  s,  Alaska. 
The  operation  had  the  following  purposes  o  determine 

the  cratering  effects  of  single  ami  row  charges  detonated 
below  an  ice  layer.  (2)  to  study  bubble  coaieseenee.  and 
(3)  to  vupport  theoretical  studies  of  cratering  physics  Tech¬ 
nical  programv  included  crater  measurements,  ice  surface 
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motion,  eo|iaecrin^  properties,  and  fish  surveys  Some 
resulu  and  conclusions  were:  (1)  the  relationship  between 
depth  of  detonation  and  ice  crater  radius  has  been  defined 
for  136  pound  C4  spherical  charges  for  various  cxpcnmenul 
conditions;  (2)  shock  wave  reflection  from  the  lake  bottom 
did  not  appear^  to  enhance  the  crater  dimensions:  (3)  row 
charse  crater  dimensions  were  defined  for  three  charge  spac* 
in|S;  (4)  cracks  appeared  to  propagate  better  from  lartcr 
yield  explosions  under  ice  of  Ike  same  thickness,  (S)  there 
did  not  appear  to  be  any  evidence  of  bubble  coalescence 
in  the  experiments,  (6)  commonly  used  scaling  laws  may 
be  used  to  estimate  the  efiects  of  higher  yield  ice  creating 
explosions;  (7)  the  procedures  used  are  adaptable  to  civil 
apph'cation;  (8)  a  detailed  evaluaticn  was  made  sf  the  effects 
of  imder*ice  explosions  on  fish,  and  <9)  maintenance  of 
open  water  gaps  created  by  explosions  is  afTccied  by  re- 
freezing  and  water  currents.  Examples  of  pracucul  engineer¬ 
ing  applications  of  the  BREAKUP  results  are  included. 

MP  1035 

MESO-SCALE  STRAIN  MEASUREMENTS  ON 
THE  BEAUFOURT  SEA  PACK  ICE  (AIDJEX 
1971), 

Hibler,  W.D.,  III,  et  al,  1974,  Vol  43-44,  p.l  19-138,  In 
Russian.  21  refs. 

Weeks,  W.F.,  Ackley,  S.F.,  Kovacs,  A.,  Campbell, 
W.J. 

29-2023 

PACK  ICE,  ICE  DEFORMATION,  DRIFT,  AERI¬ 
AL  RECONNAISSANCE,  ICE  REPORTING, 
AERIAL  PHOTOGRAPHS. 

MP  1036 

LAND  TREATMENT  OP  WASTEWATERS. 

Reed,  S.C.,  et  al.  No  . -Dec.  1974,  p.l 2- 1 3. 

Buuell,  T.D. 

29-2193 

WASTE  TREATMENT,  SEEPAGE,  SURFACE 
DRAINAGE. 

MP  1037 

USE  OF  DE-iaNG  SALT— POSSIBLE  ENVI¬ 
RONMENTAL  IMPACT. 

Minsk,  L.D..  1973,  No.425,  -3.1-2. 

29-2220 

CHEMICAL  ICE  PREVENTION,  SALTING. 
Hiuro-oua  introduction  to  a  senes  of  8  reporu  on  sariuus 
ifyeu  of  salting 

MP  1038 

DEPTH  OF  WATER-HLLED  CREVASSES  THAT 
ARE  CLOSELY  SPACED. 

Robin,  G.  de  Q.,  et  al,  1974.  13(69),  p.543-544,  Ro¬ 
bin's  comments  on  Weertman's  article  "Can  a  waler- 
filled  cret.nssc  reach  (he  bottom  surface  of  a  glacier?" 
and  Weertman's  reply.  5  refs. 

WeerUnan,  J. 

29-2424 

GLACIER  ICE.  CREVASSES.  UNFROZEN 
WATER  CONTENT,  ATMOSPHERIC  PRES¬ 
SURE. 

MP  1039 

NEW  ENGLAND  RESERVOIR  MANAGEMENT: 
LAND  USE/VEGETATION  MAPPING  IN 
RESERVOIR  MANAGEMENT  (MERRI.MACK 
RIVER  BASIN). 

Cooper,  S.,  et  al,  June  14.  1974,  NASA-CR-139239. 
30p,  E74-I0669. 

McKim,  H.L..  Gatto,  L.W ,  Merry,  C.J ,  Anderson, 
D.M. 

29-2456 

REMOTE  SENSING.  AERIAL  PHOTOGRAPHY, 
VEGETATION  PATTERNS,  MAPPING, 
ft  is  evident  from  this  comparison  that  for  land  use/vcgctation 
mapping  the  SI90B  Skylab  photography  compares  favorably 
with  the  RB-57  photography  and  is  much  superior  lo  the 
ERTS-I  and  Skylab  190 A  imagery.  For  most  purposes 
the  I2.S  meter  resolution  of  the  SI90B  imagery  is  sufficient 
10  permit  extraction  of  the  informat.on  required  for  rapid 
land  use  and  vcgcution  surveys  necessary  in  the  management 
of  reservoir  or  watershed  The  ERTS-I  and  S190A  data 
products  are  not  considered  adequate  for  this  purpose,  although 
they  are  useful  for  rapid  regional  surveys  al  the  level  1 
category  of  the  land  use/vcgctation  classification  system. 

MP  1040 

REMOTE  SENSING  PROGRAM  REQUIRED 
FOR  THE  AIDJEX  MODEL. 

Weeks, W.F., dal. Nov.  1974.No.2?.p.22-44.  ISrcfs. 
Coon,  M.O.,  Campbell,  W.J. 

29-2683 

RESEARCH  PROJECTS.  SEA  ICE.  REMOTE 
SENSING.  ICE  MODELS,  ICE  COVER  THICK¬ 
NESS.  STRAINS. SURFACE  ROUGHNESS.  AERI¬ 
AL  PHOTOGRAPHS.  MEASURING  INSTRU¬ 
MENTS. 


MP  1041 

INVESTIGATION  OF  ICE  FORCES  ON  VERTI¬ 
CAL  STRUCTURFA 

Hirayama,  K.,  et  al,  June  1974,  N0.IS8, 153p.,  57  refs. 

Schwarz,  J.,  Wu,  H.-C 

29-2975 

ICE  LOADS,  OFFSHORE  STRUCTURES,  ICE 
CRACKS,  FRACTURE  ZONES.  TENSILE 
STRENGTH,  PILE  STRUCTURES.  STRAIN 
TESTS. 

The  Iowa  Inatitute  of  Hydraulic  Research  has  undertaken 
model  studies  on  the  investigation  of  ice  forces  on  vertical 
piles  Model  techniques  for  the  study  of  ice-breaking 
phenomena  have  been  developed,  and  the  similanty  between 
the  model  indications  and  prototype  conditions  hu  been 
demonstrated.  Tests  on  the  relationships  between  ice  forces 
(ice  strength)  and  pile  diameter,  ice  thickness,  and  relative 
velocity  (strain  rate)  between  ice  and  structure  have  been 
completed  The  experimental  results  were  satisfactonly 
explained  by  a  theoretical  approach,  and  the  combination 
of  these  relationships  led  to  a  basic  empirical  formula  for 
the  calculation  of  the  maximum  penetration  strength  for 
a  circular  pile,  which  agrees  with  available  field  measurements 
and  also  in  part  with  model  investigations  in  Russia.  TTic 
suggested  formula  was  modified  for  application  to  different 
structural  shapes  and  degree  of  contact  between  ice  and 
atructure  as  well  as  for  application  to  the  indentation  case 
of  p-Ie-ice  interaction. 

MP  1042 

STABILITY  OF  ANTARCTIC  ICE. 

Weertman,  J..  Jan.  17,  1975,  253(5488),  p.l 59. 
29-3124 

ICE  SHEETS,  I<"E  SHELVES.  FLOW  RATE.  ICE 
COVER  THICKNESS,  ANTARCTICA-  ROSS  ICE 
SHELF. 

The  author  comments  n  the  continued  existence  of  the 
apparently  unstable  Wes  Anuretic  Ice  Sheet  and  Ross  Ice 
Shelf  The  new  Pehl  data  on  the  Ross  Ice  Shelf  and 
fast  moving  ice  streams  obtained  by  C  Robin  (29-3125 
or  F-14813)  is  considered  essential  to  the  future  sctution 
of  this  geophysical  puzzle.  It  is  possible  that  the  Wevl 
Anterctic  Ice  Sheet  is  indeed  disintegrating  as  suggested 
by  T  Hughes  (29-0067  or  F-12956)  A  more  accurate 
answer  to  tnis  question  should  be  obtainable  from  a  three 
dimensional  glacier  mechanics  analysis  caiticd  c-t  wiih  ihc 
aid  of  computer  calculaliona  or  with  field  observations.  It 
IS  hoped  Ihst  Robin's  data  on  ice  streams  may  also  help 
10  solve  the  problem  of  why  fast  moving  ice  streams  form 
near  the  edge  of  the  West  Anuretie  Ice  Sheet 

MP  l(M3 

SOIL  PROPERTIES  OFTHE  INTERNATIONAL 
TUNDRA  BIOME  SITES. 

Brown.  J.,  et  a).  International  Biological  Programme 
Tundra  Biome.  Microbiology,  Decomposition  and 
Invertebrate  Working  Groups.  Meeting,  University 
of  Alaska,  Fairbanks,  August  1973.  Proceedings  (Soil 
organisms  and  decomposition  in  tundra).  Stockholm 
Sweden,  International  Biological  Program,  Tundra 
Biome  Steering  Committee,  1974,  p  27-48,  31  refs 
Veum,  A.K. 

29- 3348 

TUNDRA  SOILS.  SOIL  COMPOSITION,  SOIL 
CHEMISTRY.  TUNDRA  BIOME.  SOUTH 
GEORGIA,  SIGNY  ISLAND,  MACQUARIE  IS¬ 
LAND. 

The  soils  of  Ihc  national  Tundra  Btv-me  sites,  which  include 
vubanurclic  locations,  reflect  a  signiflcanlly  wide  range  of 
soil-forming  faclois  and  conditions.  Il  is  Ihc  purpose  of 
this  report  lo  present  Ihc  most  tcprescnlalive  set  or  sets 
of  soil  data  available  for  each  national  project.  Presentation 
of  data  IS  confine,:  to  the  upper  three  to  four  soil  layers 
or  horizons  since  these  ar:  the  mosi  biologically  significant 
for  purp-'ses  of  this  volume  and  other  Tundra  Biome  synthesis 
acliviiies  The  mam  emphasis  here  is  to  provide  physical, 
chemical  and  thermal  soils  properties  which  supplement  c*  ita 
prcscnicd  elsewhere  in  this  volume  and  which  arc  required 
for  subsequent  inicrpteianons  of  those  tepmis  A  hr.-f 
summary  of  major  soil  conditions  at  each  site  is  gi-  en  in 
order  to  provide  the  uninitiated  reader  with  a  cursory  under¬ 
standing  of  Ihc  soil  physical  environment 

MP  1044 

CAN  A  WATER-FILLED  CREVASSE  REACH 
THE  BOTTOM  SURFACE  OF  A  GLACIER?. 
Weertman,  J..  1973.  No.95.  p.139-145.  7  refs..  In 
English  with  French  summary. 

79-3729 

CREVASSE.S.  .SUBGLACIAL  DRAINAGE.  PENE¬ 
TRATION.  TENSILE  STRESS.  ICE  PRESSURE. 
ANALYSIS  (M,\THEMATICS).  CREEP  PROPER¬ 
TIES.  MAGMA. 

MP  1045 

ELECTRICAL  RISISTIVITY  PROFILE  OF  PER¬ 
MAFROST. 

Hocksira.  P,.  Nov  1974,  N0.1 13.  n  28-34.  6  refs, 

30- 806 

ELECTRICAL  RESI.STIVITV.  PERMAFROST 
STRUCTURE.  DIEUECTRIC  PROPERTIES.  UN¬ 
FROZEN  WATER  CONTENT. 


MP  1046 

AIRBORNE  E-PHASE  RESISTIVITY  SURVEYS 
OF  PERMAFROST  -  CENTRAL  ALASKA  AND 
MACKENZIE  RIVER  AREAS. 

Sellmann,  P.V.,  et  al.  Nov.  1974,  No.lI3,  0.67-71. 
McNeill.  J.D.,  Scott,  W.J. 

30-810 

PERMAFROST  INDICATORS,  ELECTRICAL 
RESISTIVITY,  AIRBORNE  EQUIPMENT,  SUR¬ 
FACE  STRUCTURE,  DISCONTINUOUS  PERMA- 
FROST. 

MP  1047 

ARCnC  AND  SUBARCTIC  ENVIRONMENTAL 
ANALYSIS  UTILIZING  ERTS-1  IMAGERY. 
FINAL  REPORT  JUNE  1972.FEB.  1974. 
Anderson,  D.M.,  et  al,  Feb.  28,  1974,  NASA-CR- 
142538,  128p. 

McKim,  H  L ,  Gatto,  L.W.,  Haugen,  R.K.,  Crowder, 
W.K.,  Slaughter,  C.W.,  Mar’ar,  T.L. 

30-1296 

RIVER  FLOW,  SEDIMENTS,  PERMAFROST  DIS¬ 
TRIBUTION,  SNOW  COVER.  RIVER  ICE,  SEA 
ICE.  MAPPING.  REMOTE  SENSING.  ERTS  IM¬ 
AGERY. 

The  author  haa  identified  Ihc  following  significant  results. 
ER73-1  imagery  provides  a  means  of  distinguishing  and 
m-vritoring  esluanne  surface  water  circulation  paltema  and 
ch-  .igea  in  the  relative  sediment  load  of  disch  jging  rivers 
on  a  regional  basis  Physical  boundaries  mapped  from 
ERTS-1  imagery  in  combination  ui'h  ground  truth  obtained 
from  existing  small  scale  maps  and  other  -mii-cea  resulted 
in  improved  and  more  deuileu  maps  of  permafrost  terrain 
and  vegetation  for  the  same  area  <nowpsck  .-over  within 
a  reacatch  waierahed  has  been  analyzed  an,i  compared  to 
ground  data.  targe  river  icings  along  the  proposed  Alaska 
pipeline  route  from  Prudhoc  Bay  to  the  Brooks  Range  have 
been  monitored  Sea  ice  deformation  and  dnfi  northeast 
of  Point  Barrow,  Alaska  have  been  measured  diinng  a  four 
day  period  m  March  and  rhorc-faat  ice  accumulation  and 
ablation  along  the  weal  coast  of  Alaska  have  been  mapped 
for  the  spring  and  early  ummer  seasons. 

MP  1048 

WASTE  MANAGEMENT  IN  THE  NORTH. 

Rice,  E.,  et  al,  Winter  1974-75,  6(4),  p.I4-wI. 

Alter,  A.J. 

30-1598 

WASTE  TREATMENT.  SEWAGE  TREATMENT. 
SANITARY  ENGINEERING. 

MP  1049 

ELECTRICAL  GROUND  IMPEDANCE  MEAS¬ 
UREMENTS  IN  ALASKAN  PERMAFROST  KE- 
CIONS. 

Hoekslra,  P.,  April,  1975,  FAA-RL  75-25,  60p., 
ADA-01 1  458.  18  refs. 

30-1855 

FLECTRICAL  RESISTIVITV,  WAVE  PROPAGA- 
TION,  PERMAFROST  ■.iE'.’TH.  PERMAFROST 
HICKNESS,  RADIO  WAVES 

Nrw  results  about  ground  conductivity  in  North  America 
became  available  from  geophysical  studies  near  Fairbanks, 
from  sites  along  the  Alaska  Pipeline  and  in  several  areas 
of  the  Canadian  Arctic:  al  these  locations  ground  and/or 
airborne  conductivity  measurements  were  made  by  measuring 
Ihc  wavctilt  and/or  the  suriacc  impedance  of  radio  ground- 
waves  The  results  showed  that  ihc  ground  conductivity 
in  permafrosi  areas  of  Norik  America  is  very  heterogeneous, 
so  that  It  IS  not  directly  apparent  how  10  assign  an  effective 
conductivity  value  to  a  path  of  practical  length  (approx, 
too  km)  The  geological  and  permafrost  conditions  vary 
much  m  Alaska,  so  that  measurements  at  a  location  are 
rcprcscnialivc  of  a  smalt  area  only.  leaving  large  areas  of 
Alaska  njvcn  10  question  Thccreiical  evaluations  of  the 
scaso.ial  changes  in  ground  cor.ouctivity  and  then  effect 
on  radiDwavc  propagation  and  electrical  grounding  are  also 
discussed 

MP  1050 

BARROW,  AL  \SKA,  USA. 

Bunnell,  F.L.,  ct  zl,  1975.  No  20.  International  Meet¬ 
ing  on  Biologicel  Ptoductivity  of  Tundra,  5th:  IBP 
Tundra  Biomc.  Auisko.  Sweden,  April  16-24,  1974, 
Structure  and  function  of  tundra  ecosystems,  edited  by 
T.  Rosswall  and  O.W.  Heal,  p  73- 1 24,  79  refs. 
MacLcan,  S.F..  Jr .  Brown.  J. 

30-2199 

TUNDRA  CLIMATE.  SOLAR  RADIATION, 
SNOW.MELT.  TUNDRA  VEGETATION, 
MOSSES.  LICHENS.  SOIL  COMPOSITION, 
UNITED  STATES--  ALASK A-BARROW. 

MP  1051 

RADIATION  AND  EVAPORATION  HEAT  LOSS 
DURI.NG  ICE  FOG  CONDITIONS. 

McFaddcn.  T..  Jan.  1975.  No  1 14.  p.18-27.  8  refs. 
30-2552 

ICE  FOG.  HF.AT  LOSS.  EVAPORATION.  WATER 
TEMPERATURE.  RADIATION,  WIND 
(Mr.TEOROI.OOV).  UNITED  STATES  ALAS¬ 
KA 
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MP  1052 

C-14  AND  OTHER  ISOTOPE  STUDIES  ON 
NATURAL  ICE. 

O^hger,  H.»  et  al»  Internttional  conference  on  radio* 
carbon  dating*  8th*  Oct.  18-25*  1972.  Proceedings. 
Vol.  1*  Wellington,  Royal  Society  of  New  Zealand* 
1972*  P.D70-D92*  26  refs. 

Stauffer*  B.*  Bucher*  P.*  Frommer*  H.*  Moll*  M.*  Lang¬ 
way*  C.C,  Jr..  Hansen*  B.L.*  Oausen*  H.B. 

30-3086 

ICE  DAliNO*  ISOTOPE  ANALYSIS,  GLACIER 

k;e. 

On  several  fle^  projects  in  Greenland,  Antarctica  and  the 
Swiss  Alps,  the  extraction  technique  of  traces  from  several 
tc'is  of  ice  has  been  developed  and  perfected.  The  proce¬ 
dures  are  as  follows.  Surface  ice  samples  are  melted 
in  vacuum  melt  vesKts,  whereas  in  bore  holes  the  ice  is 
melted  in  situ  under  vacuum  at  the  desired  depth.  Until 
now  the  maximum  depth  from  which  samples  have  been 
extracted  is  710  m.  The  gases  escaping  during  the  melting 
process  are  pumped  through  a  molecular  sieve  for  drying 
and  collection  of  C02.  The  remaining  gases  are  compressed 
for  further  treatment  in  the  laboratory  Soluble  ehembtry 
may  be  earned  out  either  on  the  melt  water  pumped  to 
the  surface  (collection  of  Si)  or  down  hole  by  circulating 
the  melt  water  through  ion  exchange  resins  (collection  of 
C02>  The  melt  water  can  be  filtered  for  the  collection 
of  pollen,  terrestrial  and  cosmic  dust  Unconiaminated 
C02,  Ar  and  St  samples  can  be  obtained  for  radioisotopic 
dating.  *\he  results  of  the  Si-32  samples  allow  us  to 
establish  an  apparent  h^Mife  for  Si-32  dating.  The  possible 
causes  of  the  C-14  variations  are  discus^  and  ways  to 
solve  the  problem  suggested.  (Auth.) 

MP  1053 

ECOLOGICAL  INVESHGATIONS  OF  THE 
TUiVDRA  BIOME  IN  THE  PRUDHOE  BAY  RE¬ 
GION.  ALASKA. 

Brown,  J.,  ed*  Oct.  1975*  No.2,  2I5p.,  For  selected 
papers  see  30-3305  through  30-33 1 3.  Numerous  refs. 
30-3304 

TUNDRA  SOILS*  TUNDRA  VEGETATION, 
SNOW  COVER.  ANIMALS*  TUNDRA  BIOME* 
UNITED  STATES-ALASKA— PRUDHOE  BAY. 
Dunng  the  period  1970-1974.  the  U.S.  Tundra  Btome  Program, 
which  was  stationed  pnmsrily  out  of  Barrow,  performed 
a  serki  of  environmenul  and  terrestrial  ecological  studies 
at  Prudhoe  Bay  Thu  volume  reports  specificatly  on  the 
Prvidhoe  resjlts  and  u  divided  into  three  major  subdivutons. 
(1)  abiotic  and  soil  investigations.  (2)  plant  investigations, 
and  (3)  animal  investigations.  The  abiotic  section  contains 
papers  on  the  air  and  soil  temperature  regimes,  the  snow 
cover,  particularly  its  properties  adjacent  to  the  roadnet, 
major  soil  and  landform  assocutions,  and  the  chemical  compo¬ 
sition  of  soils,  runoff,  lakes,  and  rivers.  The  plant  section 
contains  reports  on  a  general  vegetation  survey,  a  follow¬ 
up  vegetation  mapping  project,  and  a  study  of  the  growth 
of  arctic,  boreal,  and  alpine  biotypes  in  an  expcnmental 
transplant  garden.  The  animal  section  contains  reports 
on  the  tundra  invertebrates,  the  bird,  lemming,  and  fox 
populations,  and  the  bchav  loral  and  phptological  in>  estigations 
of  caribou  and  several  experimental  reindeer  Appendices 
contain  a  checklut  of  the  vaKutar.  bryophyie.  and  lichen 
flora  of  the  Prudhoe  Bay  area  and  Klected  data  on  vegetatior 
Several  of  the  papers  draw  comparisons  with  the  Barrow 
tundra.  The  volume  includes  a  considerable  number  of 
uotes  in  Its  attempt  to  document  for  the  first  time  tha 
abiotic,  flora,  and  fauna  of  this  relatively  unknown  arctic 
ti  tra  landscape. 

MP  1054 

SELECTED  CLIMATIC  AND  SOIL  THERMAL 
CHARACTERISTICS  OF  THE  PRUDHOE  BAY 
REGION. 

Brown,  J.,  et  al.  Oct.  1975,  No  2*  p  3-12,  7  refs. 

Haugen,  R.K.,  Parrish,  S 

30-3305 

TUNDRA  SOILS,  CLIMATE.  AIR  TEMPERA¬ 
TURE,  SOIL  TEMPERATURE,  UNITED  STATES 
-ALASKA-PRUDHOE  BAY. 

MP  1055 

NEAR  REAL  TIME  HYDROLOGIC  DATA  AC¬ 
QUISITION  UTILIZING  THE  LANDSAT  SYS¬ 
TEM. 

McKIm,  H.L...  et  al.  Conference  on  soil-water  prob¬ 
lems  in  cold  regions.  Calgary.  Alberta,  Canada.  N‘  *  6- 
7,  1975,  Proceedings,  1975,  p.200‘2II.  4  refs. 
Anderson,  D.M.,  Berg.  R.L.,  Tumsira,  R.L. 

30-3342 

REMOTE  SENSING.  SPACECRAFT.  DATA 
TRANSMISSION.  MEASURING  INSTRU¬ 
MENTS.  LANDSAT. 

The  LANDSAT  D'ta  Collection  S)stcm  (DCS)  iviJcs 
the  capability  of  rapidly  coUcrvng  hydrologic.  mete,»ro]ogic 
and  environmental  data  at  rem.7te  sues  throughout  the  Lnited 
States  and  Canada  The  coded  signals  are  iranvmitted 
via  satellite  to  NASA  ground  receiving  stations  where  the 
data  are  compiled  and  *cletypcd  to  the  user.  The  number 
of  transmissions  Dcr  day  variev  considerably  depending  on 
the  location  of  each  data  collection  platform  (DCP)  During 
the  past  two  >ears.  many  sensors  have  been  intcrfa<.ed  in 
the  DCP.  one  of  the  most  imporiint  is  a  porous  cup  tcnvinmcicr 


constructed  so  that  a  transducer  provides  a  continuous  reading 
of  pore  water  pressure.  Field  tests  have  shown  that  the 
transmissions  from  the  DCP  are  accurate  and  reliable.  Thu 
system  appears  to  provide  a  reliable  means  of  measuring 
pore  water  pressure  at  freexe-up  and  thaw,  critical  data 
needed  for  validation  of  current  hydrolo^c  models. 

MP  1056 

GLAaOLOGY*S  GRAND  UNSOLVED  PROB¬ 
LEM. 

Wccrtman,  J..  Mar.  25.  1976*  260(5549)*  p.284.286. 
30-3369 

ICE  SHEETS.  GLACIER  OSCILLATION,  ICE 
SHELVES,  SEA  LEVEL. 

Glaciology's  grand  unsolved  problem,  or  set  of  interrelated 
problems,  concerns  the  West  Antarctic  Ice  Sheet,  how  it 
formed,  whether  it  it  growing  or  disintegrating,  why  fast 
moving  tee  streams  form  at  its  periphery,  etc.  Geological 
evidence  indicates  that  before  10.000 yr  ago  the  West  Antarctic 
tee  Sheet  was  much  larger,  covering  the  area,  now  below 
sea  level,  presently  occupied  by  the  Ross  Ice  Shelf  and 
that  a  Urge  scale  retreat  lock  place  at  its  edge.  The 
retreat  was  probably  caused  by  the  large  rise  in  sea  level 
that  occurred  when  the  ice  shem  In  the  northern  hemisphere 
melted  at  the  end  of  the  last  ice  age.  It  has  been  suggested 
that  the  West  Antarctic  Ice  Sheet  u  stilt  disintegrating, 
tu  edge  retreating  where  it  joins  the  Ross  tee  Shelf  on 
the  order  of  70  m/yr.  Thu  slowly  occurring  destruction 
could  account  for  the  present  rate  of  rise  of  the  mean 
sea  level  Recent  data  collected  on  the  Rois  Icc  Shelf 
reaches  the  surtling  conclusion  that  the  position  of  the 
edge  of  the  ice  sheet  at  least  at  one  location  u  advancing 
at  the  very  fast  rate  of  I  km/yr.  Extensive  Held  data 
will  be  required  to  determine  whether  the  tee  sheet  u  disinte¬ 
grating  or  growing  and  at  what  rate. 

MP  2057 

MECHANICAL  PROPERTIES  OP  SNOW  USED 
AS  CONSTRUenON  MATERIAL. 

Wuori,  A.F..  1975.  Vol.326,  p.i57-l64.  In  Russian. 
14  refs. 

30-3626 

SNOW  (CONSTRUCTION  MATERIAL),  SNOW 
ROADS.  ICE  ROADS.  ICE  RUNWAYS,  SNOW 
MECHANICS.  SNOW  COMPACTION,  SNOW 
BEARING  STRENGTH,  TESTS. 

Various  methods  arc  feasible  for  processing  snow  into  a 
construction  material  in  polar  areas  whete  conventional  maten- 
ats  are  uneconomical  or  impractical  Thu  conversion  neces¬ 
sitates  considerable  alteratioR  of  thr  Mechanical  properties 
of  snow,  thu  study  is  concerned  with  these  alterations.  The 
problems  of  compactin|  snow  for  road,  airstnp  and  building 
construction  are  examined. 

MP  1058 

METHODS  OF  MEASURING  THE  STRENGTH 
OP  NATURAL  AND  PROCESSED  SNOW. 

Abeie,  G .  1975.  VoL326.  p.176-186.  In  Russian.  14 
refs. 

30-3629 

SNOW  (CONSTRUCTION  MATERIAL),  ICE 
RUNWAYS.  SNOW  COMPACTION,  SNOW 
ROADS.  AIRPORTS.  SNOW  BEARING 
STRENGTH. 

MP  1059 

TECHNIQUES  FOR  USING  LANDSAT  IMAGE¬ 
RY  WITHOUT  REFERENCES  TO  STUDY  SEA 
ICE  DRIFT  AND  DEFORMATION. 

Hibicr,  W.D..  III.  cl  al.  Mar.  1976.  No.3l.  p.n5-l35. 
12  refs. 

Tucker,  W.B..  Weeks,  W.F. 

30-3888 

SEA  ICE.  DRIFT.  ICE  DEFORMATION.  POSI- 
TION  (LOCATION).  LANDSAT. 

A  xcmi-automatic  procedure  n  dcKnbcd  for  transferring  ice 
coordinates  rapidly  and  accurately  from  one  LANDSAT 
image  lo  another  and  for  simultaneously  estimating  all  linear 
measures  of  the  ice  deformation  The  procedure  lakes 
into  acc<  tni  the  non-parallel  nature  of  the  longitude  lines 
and  the  finite  curvature  of  the  latitude  lines,  factors  which 
arc  particularly  cniical  tn  the  polar  regions.  Necessary 
inputs  are  the  location  coordinates  (latitude  and  longitude) 
of  the  center  of  each  image  and  the  location  of  two  arbiiraty 
points  on  a  line  of  longitude  on  the  image  These  equations, 
which  arc  valid  over  distances  of  several  hundred  kilometers, 
bypass  the  complex  and  i-me-consummg  procedure  of  project¬ 
ing  points  on  the  spheroid  After  the  transfer  of  common 
ir-e  feature  locations  (on  successive  days)  is  completed,  a 
least  squares  program  ytclds  the  average  strain  rale  and  vortici 
ty.  with  (he  strain  rale  being  independent  of  errors  in  the 
transfer  of  the  coordinate  system  Transfer,  vorticiiy.  and 
strain  rate  errors  of  the  technique  are  dcKnbed 

MP  1060 

LABORATORY  INVESTIGATION  OF  THE  ME¬ 
CHANICS  AND  HYDRAULICS  OF  RIVER  ICE 
JAMS. 

Taimclaux.  J  C..cl  al.  Mar.  I9'*6,  No. 1 86. 97p..  7  refs 
Lee.  C.L.  Wang.  T.P..  Nakaio.  T..  Kennedy.  J.F. 
30-4136 

ICE  JAMS.  RIVER  ICE,  ICE  MECHANICS.  HY- 
DRAl’LICS.  COMPRESSIVE  STRENGTH.  ICE 
COVER  THICKNESS.  ICE  FLOES.  FLOW  RATE. 
EXPERIMENTAL  DATA 


MP  1061 

ROSS  ICE  SHELF  PROJECT  DRILLING*  OCTO- 
BER-DECEMBER  1976. 

Rand,  J.H.,  Oct.  1977,  12(4),  p.l50-I52.  4  refs. 
32-2116 

ICE  SHELVES,  ICE  CORING  DRILLS,  DRILL¬ 
ING,  ANTARCTICA— ROSS  ICE  SHELF. 

Tbe  wire  line  core  drilling  sy'stem  used  for  the  Ross  Ice 
Shelf  Project  and  the  problems  encountered  in  tmng  the 
equipment  are  desenbed.  The  proposed  plans  included 
drilling  four  holes:  the  water  well  hole.  B^n  hole,  cere 
hole,  and  access  hole  The  generally  unsuccessful  operations 
during  the  season  indicated  that  it  is  not  feasible  to  drill 
an  open  hole  through  the  Ross  Ice  Shelf  due  to  closure 
of  the  drilled  hole  as  a  result  of  the  flowing  characteristics 
of  tee. 

MP  1062 

CONCENTRATED  LOADS  ON  A  FLOATING  ICE 
SHEET. 

Nevel,  D.E.,  1977.  19(81),  p.237-245.  In  English  with 
French  and  German  summaries.  8  refs. 

32-2447 

FLOATING  ICE.  ICE  BEARING  CAPACITY. 
TENSILE  STRESS.  ICE  ELASTICITY.  LOADS 
(FORCES).  ICE  COVER  THICKNESS*  MATH¬ 
EMATICAL  MODELS. 

The  safe  bcanng  capacity  of  a  floating  tee  sheet  is  usually 
determined  by  limiting  the  maximum  teruile  stress  which 
occurs  under  the  load  at  the  bottom  of  the  tee  sheet  If 
the  size  of  the  load  disinbution  is  large  compared  to  the 
ICC  thickness,  the  thin  plate  theory  predicts  these  stresses 
correctly.  However,  if  the  size  of  the  load  distribution 
becomes  small  compared  to  the  icc  thickness,  the  plate 
theory  overestimates  the  stresses  In  this  case  the  ice 
sheet  should  be  treated  as  a  three-dimensional  elastic  layer. 
Previous  investigators  have  solved  the  elastic-layer  problem 
for  loads  distributed  over  a  circular  area,  and  ^ve  limited 
the  results  to  the  stress  at  the  bottom  of  the  tee  sheet 
directly  under  the  center  of  the  load  In  (he  present 
paper  the  stresses  arc  evaluated  at  any  radial  position,  and 
it  is  shown  how  these  stresses  approach  those  for  the  plate 
theory  as  the  radial  position  becomes  large  The  solutioru 
for  the  stresses  are  presented  in  integral  form,  ns  well  as 
graphs  from  the  numencal  integration  These  new  results 
are  significant  for  the  superposition  of  stresses  when  two 
concentrated  loads  act  near  each  other.  Similarly  for 
toads  distnbuted  over  a  rectangular  area,  the  plate  theory 
will  overestimate  the  stresses  if  the  dimensions  of  the  load 
become  small  compared  to  the  ice  thickness  For  this 
case  integral  solutions  are  presented  for  the  stresses,  and 
are  evaluated  directly  under  the  center  of  the  load.  (Auth  ) 

MP  1063 

FLEXURAL  STRENGTH  OF  ICE  ON  TEMPER¬ 
ATE  LAKES 

Gow,  A.J.,  1977.  19(81),  p  247-256.  In  English  with 
French  and  German  summaries.  7  refs. 

32-2448 

FLEXURAL  STRENGTH.  LAKE  ICE.  ICE  CRYS- 
TAL  STRUCTURE.  TENSILE  STRESS.  ICE 
CRACKS.  TESTS. 

Large,  simply  supported  beams  of  temperate  lake  icc  generally 
yield  signiflcanlly  higher  flexural  strengths  than  the  same 
beams  tested  tn  the  cantilever  mode  Data  support  the 
view  that  a  significant  stress  concentration  may  exist  at 
the  fixed  corners  of  the  cantilever  beams.  Maximum  effects 
are  experienced  with  beams  of  cold,  bridle  ice  substantially 
free  of  structural  imperfections,  the  stress  concentration  factor 
may  exceed  2  0m  this  kind  of  ice.  In  ice  that  has 
undergone  extensive  thermal  degradation  the  stress  concentra¬ 
tion  erTect  may  be  eliminated  entirely.  Simply  supported 
beams  generally  lest  stronger  when  the  top  surface  is  placed 
in  tension  This  behavior  is  attributed  to  differences  in 
ice  type,  the  flne-grained,  crack-free  top  layer  of  snow- 
ice  usually  reacting  more  strongly  m  tension  than  the  coarse¬ 
grained  bottom  lake  ice  which  is  prone  to  cracking  (Auth ) 

MP  1064 

DE-ICING  OF  RADOMES  AND  LOCK  WALLS 
USING  PNEUMATIC  DEVICES. 

Ackley.  S  F.,ctal.  1977.  19(81),  p  467-478.  In  English 
with  French  and  German  summaries  1  ref. 

Itagaki.  K  .  Frank.  M. 

32-2467 

ICE  removal.  PNFXMATIC  nQUIPMF.NT.  ICE 
DETECTION.  ICE  NAVIGATION. 

A  rough  comparison  between  thermal  and  mechanical  methods 
of  dc-icing  indicates  (hat  mechanical  .'netho<ls  could  potentially 
dc-icc  With  an  ordcr-nf-magntiudc  levs  energy  than  that  re¬ 
quired  to  melt  an  icc  accretion  Two  applications  of 
mechanical  dc-tcing  using  pneumatically  drtsen  inflatable  de¬ 
icers  arc  described  in  this  report  Ibe  first  of  these  was 
the  de-icing  of  a  small  cylindrical  radomc  used  for  air  navtga. 
itonal  purposes  Two  seasons  of  testing  were  conducted 
with  a  dc-icer  consisting  of  an  inflatable-deflatable  flexible 
plastic  covering  The  dc-ice'  was  driven  by  tanks  with 
pressure  and  lacuu.n  reservoirs  (hat  were  recharged  by  an 
on-sitc  air  compressor  m  response  to  a  pressure  sensor 
The  dc-tcing  cycle  was  activated  hy  an  ice  detector  so 
the  System  responded  to  ic.ng  events  on  a  demand  basts 
driven  by  the  kc  detector  The  system  proved  successful 
in  keeping  the  radome  free  of  icc  without  manned  operation 
and  With  small  energy  consumption  m  a  mountain  icing 
environment  fhe  s'cvond  application  was  an  attempt  to 
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de>ke  the  wallt  of  locks  wed  tii  river  iitvt$sliofisl  fKilitics. 
Ice  wuelljr  formed  st  the  hi|h*w»ter>msrfc  by  the  freesini 
of  tl^  wsicr  espoecd  to  low  sir  tcmpersturcs  or  by  the 
pressbi  of  Ice  attiiist  the  walls  by  ships  wiaf  the  locks. 
The  de-icers  coosbtcd  of  air«drivcft  hosw  mouoted  oo  the 
wall  covered  by  a  thick  flestble  rubber  oat  and  protected 
from  dami|e  by  steel  outer  plates.  This  method 
was  successful  in  removinf  ice  accumulations  up  to  2  m 
loot  by  0.3  m  thick  over  the  area  covered  by  the  de¬ 
icer.  Installation  costt  and  the  necessity  for  protection 
of  the  deicer  against  abrasion  by  ships  may  make  this 
de-icing  method  prohibitively  expensive  compared  with  meth¬ 
od  which  are  not  as  susc^hle  to  damage  kw  ships  (e.^ 
chemical  costing  and  eicctncal  beating  caMes  buried  In  the 
walls). 

MP  lOdS 

ENGINEERING  PROPERnES  OF  SEA  ICE. 
Schwwz.  J.,  et  al.  1977, 19(81),  p.499-531.  In  English 
with  French  and  German  summaries.  Refs.  p.S26- 
530.  For  this  paper  from  another  source  see  31-2778. 
Weeks,  W.F. 

32-2470 

ICE  SHELVES.  ICE  STRUCTURE.  ICE  MECHAN¬ 
ICS,  ICE  FRICTION,  ICE  THERMAL  PROPER¬ 
TIES,  ICE  ELECTRICAL  PROPERTIES.  ICE 
(CONSTRUenON  MATERIAL).  ENGINEER¬ 
ING,  SEA  ICE.  ICE  STRENGTH. 

As  the  continentij  shelves  of  the  Arctic  become  important 
aa  source  areas  for  the  oil  and  minerals  required  by  human 
society,  sea  ice  becomes  an  tnereasit^  challenge  to  engineers. 
The  present  paper  starts  with  a  considerattoo  of  the  ddfcreol 
Sdds  of  eaginceriag  which  require  information  oo  sea  ice 
with  the  tasks  ranging  from  the  design  of  ice-breaking  ships 
to  Arctic  drilling  pto^orms  and  mao-muk  ice  islands.  Thm 
the  structure  ^  sea  ice  is  described  u  it  influences  the 
obaerved  variations  **  physical  properties.  Next  the  status 
of  our  knowing  the  physical  properties  importsnt  to 
co^ncering  is  reviewed.  Properties  dticwaed  include  me- 
chmtifal  properties  (compressive,  tensile,  shear  and  fkxural 
strengths;  dynamic  and  sutic  elastic  moduli:  Poisaoo's  ntio), 
frictioo  and  adhesion,  thermal  prop^ies  (spectfle  and  latent 
heats,  thermal  conductivity  and  diflTwiviiy.  d^ty)  and  finally 
clcctroflugnetic  properties  (dielectric  pcnnittivity  and  loss, 
rcabtiviiy).  PartKnilar  attention  is  ^ven  to  parametm 
such  as  temperature,  strain-rate,  brine  voltt.«ce.  a^  loading 
direction  as  they  affect  property  variations.  Gaps,  contradic¬ 
tions  in  the  data,  and  inadequacies  in  testing  techniques 
arc  pointed  out.  Finally  suggestions  are  made  for  future 
rcseaech.  cspcdally  for  more  basic  laboratory  studies  daaigned 
to  provide  the  data  base  upon  which  further  theoretical 
devetopmenu  as  well  u  field  studies  can  be  built  (Auth ) 

MP  lOdd 

STUDIES  OP  THE  MOVEMENT  OP  COASTAL 
SEA  ICE  NEAR  PRUDHOE  BAY.  ALASKA.  U.S- 
JL 

Weeks.  W.F.,  et  al.  1977.  19(81).  p.533-546.  In  Eng¬ 
lish  with  French  and  German  summaries.  5  refs. 
For  this  paper  from  another  source  see  31-2777. 
Kovacs.  A..  Mock.  S.J..  Tucker.  W.B.,  Hibicr.  W.D.. 
HI.  Gow,  AJ. 

32-2471 

FAST  ICE.  PACK  ICE.  ICE  MECHANICS.  THER¬ 
MAL  EXPANSION.  RADAR  TRACKING.  LAS¬ 
ERS.  SEA  ICE.  ICE  CONDITIONS.  UNITED 
STATES-ALASKA-PRUDHOE  BAY. 

During  March-May  1976.  a  combination  of  laser  and  radar 
ranging  systems  was  used  to  study  the  motion  of  both  the 
fast  ice  and  the  pack  ice  near  Namahl  and  Cross  Islands, 
two  barrier  islands  located  16  and  21  km  offshore  in  the 
vicinity  of  Prudhoe  Bay.  Alaska  LaKr  measurements 
of  targets  on  the  fast  ice  near  Sarwahl  Island  indicate  small 
net  displacement*  of  approximately  I  m  oscr  the  period 
of  study  (71  d)  with  short-term  dbpiscements  of  up  to 
40  cm  occurring  o\er  3  d  periods.  The  main  motion 
was  outward  normal  to  the  coast  and  was  believed  to  be 
the  result  of  thermal  expansion  of  the  icc.  The  rsdsr 
records  of  fast-ice  sites  farther  offshore  show  a  systematic 
increase  in  the  standard  deviatioe  of  the  displacements  as 
measured  parallel  to  the  coast,  reaching  a  value  of  66  m 
at  31  km.  The  farthest  fasi-tce  sites  show  short-term 
displacements  of  up  to  12  m.  There  are  also  trends 
In  the  records  that  are  believed  to  be  the  result  of  the 
general  warming  of  the  fast  ice  with  time  Radar  targets 
located  on  the  pack  icc  showed  large  short-term  displaccmenis 
(up  to  2.7  km)  but  negligible  net  ice  drift  along  the  coast. 
There  was  no  significant  correlation  between  the  movement 
of  the  pack  and  the  local  wind,  suggesting  that  coastal 
ice  prediction  models  can  only*  succe^  if  handled  as  part 
of  a  regional  model  which  incorporates  stress  transfer  through 
(he  pack.  The  apparent  fast-ice-paek-icc  boundary  in  the 
study  are  was  located  in  30-35  m  of  water.  (Auth ) 

MP  I0«7 

SHORT-TERM  FORECASTING  OF  WATER 
RUN-OFF  FROM  SNOW  AND  ICE. 

Colbcck.  S.C.  1977.  19(81).  p.571.588.  In  English 
with  French  and  German  summaries.  Refs,  p.585- 
587. 

32-2474 

RUNOFF  FORECASTING.  SNOW  HYDROLO¬ 
GY.  ICE  MELTING.  SNOW  MELTING.  GLA¬ 
CIAL  HYDROLOGY.  MELTWATER.  SNOW 
COVER  EFFECTS.  MODELS. 


Accurate  forecaating  of  water  rua-off  from  anow  covers  and 
glaciera  is  inocaaiiigly  important  because  of  the  increasing 
competition  for  scarce  w^  rcaourcca.  The  trend  toward 
oNsciepcuel  computerized  modefa  of  hydrologic  systems  re¬ 
quires  extensive  knowledge  of  the  physical  ejects  of  thoac 
systemt.  Unlike  river  aM  stream  nenvorks.  the  hydrol^ical 
chanctcristics  of  snow  covers  and  glaciers  are  highly  variable 
with  time  and  cannot  be  caaily  defined.  After  reviewing 
the  physical  aspccta  of  wmer  flow  through  snow  covers 
and  glacwrt.  it  is  coochided  that  snow  covers  and  glaciers 
are  predictabk  hydroto^cal  systems  once  the  melt  metamor- 
phtsm  of  the  snow  is  complete  and  the  engladal  coodwts 
have  bc«  cstal^hed.  However,  much  additional  tnfonna- 
tion  ab^  snow  and  ice  maaaes  muat  be  generated  before 
general  forecaating  techniques  can  he  esiabli^icd  for  all  situa¬ 
tions.  (Auth.) 

MP  lOdi 

ROLE  OP  RESEARCH  IN  DEVELOPING  SUR¬ 
FACE  PROTECnON  MEASURES  FOR  THE 
ARCnC  SLOPE  OF  ALASKA. 

Johnson,  P.R.,  Symposium  on  Surface  Protection 
through  Prevention  of  Dama|e  (Surface  Manage¬ 
ment).  Focus:  the  Arctic  Slope.  Anchorage.  Alaska, 
May  17-20,  1977.  Proceedings.  Edited  by  M.N. 
Evans.  Anchorage,  Aladca,  Bureau  of  Land  Manage¬ 
ment.  Mar.  1978.  |i.202-205. 

32-2648 

ENVIRONMENTAL  PROTECHON.  SNOW  AO 
CUMULATION.  SNOW  (CONSTRUCTION 
MATERIAL).  ICE  (CONSTRUCTION  MATERI¬ 
AL).  CIVIL  ENGINEERING.  U.S.  ARMY  CRREL, 
RESEARCH  PROJECTS.  UNITED  STATES— 
ALASKA— NORTH  SLOPE. 

The  US.  Army  Cold  Redons  Research  and  Engineering 
Laboratory  (USA  CRREL)  has  long  conducted  research  in 
snow.  ice.  and  permafroat  It  also  transtotes  foreign  language 
ettgineering  papers  snd  piAtishcs  research  reports,  monograph 
and  bibltogr^ihtes.  Snow  and  ice  roads  and  construction 
pads  have  used,  primarily  oo  the  Arctic  Slope,  during 
the  last  few  winters.  Somehavcbccnsucccaaful  but  problems 
exist  which  wilt  rcqmre  further  experience  and  research  to 
solve.  One  proMem  is  that  of  snow  supply.  Snowfall 
on  the  Arctic  Slope  is  limited,  farticularly  early  in  the 
season  when  it  b  most  dcsiml.  Few  good  data  are  available 
on  total  quantities  and  the  time  pattern  of  snowfall  hut 
Wyoming  Snow  Cages,  now  being  installed  by  a  number 
of  government  agencies  and  private  organizations,  are  bepn- 
ning  to  proride  some  data  u^ilch  can  be  used  with  some 
confident  The  snow  which  falb  b  often  blown  off  by 
the  strong  winds  which  are  common  in  the  area  so  u  u 
not  avail)^  where  it  b  needed.  Research  U  under  way 
on  equipment  and  techniques  for  coUecting  snow  and  inducing 
drifting. 

MP  1069 

INTEGRATED  APPROACH  TO  THE  REMOTE 
SENSING  OF  FLOATING  ICE. 

Cam^ll.  W  J..  et  al.  International  Astronautical  Con¬ 
gress,  26th,  Li^n,  September  21-27,  1975.  Pro¬ 
ceedings.  Edited  by  LG.  Napoliuno,  Oxford,  Perga- 
mon  Press,  1977,  p.445-487.  Refs,  p.483-487, 
Ramseier,  R.O.,  Weeks,  W.F.,  Cloersen,  P. 

32-2840 

FLOATING  ICE,  REMOTE  SENSING.  SENSOR 
MAPPING,  AERIAL  RECONNAISSANCE.  SEA¬ 
SONAL  variations. 

Th*-  current  increase  of  scientific  interest  in  all  forms  of 
HesJog  ice— sea  ice.  lake  ice,  river  ice.  ice  shelves  and 
icebergs— has  occurred  during  a  time  of  rapid  evolution  of 
both  remote-sensing  platforms  and  sensors.  The  application 
of  these  new  research  toob  to  ice  studies  in  the  Arctic 
and  Antarctic  has  generally  been  both  piecemeal  and  sporadic, 
partly  because  the  community  of  icc  Kicntbis  has  not  kept 
up  with  the  rapid  advances  in  remote  sensing  technology 
and  partly  because  they  have  not  made  their  needs  known 
to  the  sp^e  community.  ThU  paper  seeks  to  help  remedy 
(he  latter  shortcoming.  The  remote  sensing  requirements 
for  floating  ice  studira  are  given,  and  the  capabilities  of 
various  existing  and  future  Knsors  and  Knsor  combinations 
m  meeting  these  requirements  arc  discussed  The  desirable 
future  sensors  are  also  discussed  from  both  the  research 
and  operational  points  of  view. 

MP  1070 

DYNAMICS  OF  SNOW  AVALANCHES. 

Metlor.  M.,  Rocksltdes  and  avalanchc9,  1.  NatunI 
phenomena.  Edited  by  B.  Voight.  New  York.  Elsevi¬ 
er,  1978,  p.753-792.  22  refs. 

32-2937 

AVALANCHE  MECHANICS.  SNOW  COVER 
STABILITY,  SHEAR  STRAIN.  AVALANCHE 
WIND, 

After  a  general  introduction  to  snow  av«Unchc.«  and  (heir 
consequences,  type  classification  is  dtieussed,  and  classification 
schemes  arc  desenbed  briefly  The  first  technical  section 
deals  with  deformation  and  divplacemeni  of  snow  slopes 
pnor  to  avalanche  release,  with  the  failure  p-oeess.  and 
with  (he  propagation  of  initial  failure.  The  follo«in|  section 
desenbes  various  types  of  avalanche  motion  after  release. 
Representative  values  are  suggested  for  slope  angles,  initial 
accelerations,  flow  density,  driving  stresse*.  and  travel  vetocii- 
tes  The  third  technical  seetirm  considers  idealited  tlieoreti- 
cal  analyses  of  avalanche  motion  The  final  technical 
section  covers  the  dynamic  forces  imposed  by  snow  avalinehcs 


and  their  aaaocbicd  **wioda.**  Measured  values  of  impact 
strcsacs  arc  summarized,  and  direct  impact  strcaacs  for  **widc** 
avalanches  are  deduced  from  simple  theory.  Forces  induced 
by  interfacbl  shear  and  avalanche  deficctioii  are  considered 
briefly,  and  forces  crested  by  avalanche  winds,  or  **sif  blast.** 
sre  dbcttssed.  In  the  coedusioo  there  b  a  simplified 
tabttbtion  of  representstive  vetoes  for  strem  ranges,  typical 
strain  rates  snd  typical  velocities  in  the  various  svalanehe 
processes. 


MP  1071 

IN-SrrU  MEASUREMENTS  ON  THE  CONDUC¬ 
TIVITY  AND  SURFACE  IMPEDANCE  OF  SEA- 
ICE  AT  VLP  FREQUENaES. 

McNcUl,  D.,  et  al,  Dec.  1971,  R105.  19p.  plug  dia¬ 
grams,  9  refs.  Also  published  in  Ra^  scieoee,  Jan. 
1973.  8(l):23-30. 

Hoekstra.  P. 

27-700 

SEA  ICE.  ICE  RESISTIVITY.  ELECTRICAL 
RESISTIVITY. 

An  experimental  program  to  measure  in-situ  vslucs  of  the 
clcctri^  conductivity  snd  surface  impedsnee  of  set  ice  at 
VLF  frequencies  was  carried  out  at  PL  Barrow,  Alaska. 
Temimiure.  saliaity,  and  resbtirity  were  measured  ss  a 
function  of  depth  in  the  ice  for  boUi  first  year  and  multi¬ 
year  sea  ice  by  means  of  cored  samp^  Alt  three  quMtities 
varied  with  the  age  of  the  ice  and,  in  addition,  the  resistivity 
varied  srith  age  from  100  to  10.000  ohm-meters  at  the 
surface,  and  in  general  down  to  a  few  ohm-metera  at  the 
sea  water  intetfaee.  The  wave  tilt  of  a  VLF  plane  wave 
propagating  over  sea  ice  b  theoretically  tincariy  dependent 
on  the  thickness.  Measurements  of  the  quadrature  phase 
wave  till  at  11.6  KHx  give  values  of  the  right  order  of 
magnitude  but  erratic  in  local  behavior.  Short-spacing 
Wenner  array  resbtirity  measurements  and  tribric  current 
measurements  at  VLP  demonstrated  that  the  erratic  behavior 
was  due  to  significant  horizontal  variations  of  the  sea  ice 
resbtirity  over  distances  of  a  few  feeL 


MP  1072 

UV  RADIATIONAL  EFFECTS  ON:  MARHAN 
REGOLITH  WATER. 

Nadeau,  P.H.,  Hanover.  New  tiampahire.  Dartmouth 
College.  Aug.  1977. 8^..  M.A.  thesb.  Refs,  p.66-89. 
32-2972 

MARS  (PLANET),  SOIL  CHEMISTRY.  CHEMI¬ 
CAL  REACTIONS.  ENVIRONMENTS.  HYDRO¬ 
GEN  PEROXIDE.  SOLAR  RADIATION.  UL¬ 
TRAVIOLET  RADIATION.  ECOLOGY.  BNVI- 
RONMENT  SIMULATION. 


MP  1073 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Kovacs.  A.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf.  Vol.XVI.  Hazards.  Prin¬ 
cipal  investigators*  reports  for  the  year  ending  March 
1977.  Boulder.  Colorado.  Environmental  Research 
Laboratories.  1977,  p.l5I-l63. 

Weeks.  W.F. 

32-3067 

SEA  ICE.  DRIFT.  ICE  DEFORMATION.  LASERS. 


MP  1074 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Sellmann.  P.V..  ct  al.  Environmental  assessment  of  the 
Alaskan  continenial  shelf.  Vol.XVI.  Hazards.  Prin¬ 
cipal  investigators*  reports  for  the  year  ending  March 
1977.  Boulder.  Colorado.  Environmenul  Research 
Laboratories.  1977.  p.385-395. 

Bloutn,  S.E ,  Brown.  J..  Chamberlain,  E.J.,  Iskandar. 
I.K..  Ueda,  H.T. 

32-3071 

SUBSEA  PERMAFROST,  PERMAFROST  PHY¬ 
SICS.  PERMAFROST  DISTRIBUTION,  ENGI¬ 
NEERING. 

The  oserall  ob;ectiscx  of  the  CRREL  participation  in  the 
subsea  permafrost  program  are  to  qiantUy  the  engineering 
eharacterbtics  and  ascertain  the  distribution  of  permafrost 
beneath  the  Beaufort  ^a  and  to  detemine  their  relationship 
to  temperature,  sediment  type,  ice  content  and  chemteal 
composition  Permafrost  was  presrn*  in  the  four  holes 
dolled  4\  Prudhoe  Bay.  ke  bondri.  pcimafrost  «as  abKnt 
in  the  upper  30  meters  of  sediment  up  to  17  k.lomcters 
from  shore.  Based  on  negative  temperature  grsd.ents  snd 
pore  water  chemistry,  ice-bonded  permafrost  should  be  encoun- 
tercil  at  30-  and  43-fflcter  depths  at  sites  PB-2  a.id  PB- 
3.  respeetisely.  It  appears  that  the  depth  to  the  iee- 
bonded  permafrost  decreases  with  increasing  dutance  fr^m 
shore  and  depth  of  water.  Highly  over-consolidated  marine 
cla>s  were  encountered  seaward  of  Keindeer  Island  The 
overconsoiidation  probably  resulted  from  the  freeze-thaw  histo¬ 
ry  The  prcKncc  of  these  stiff,  marine  clay  deposits  is 
an  lit  pottant  consideration  for  siting  sinieiiires  associated 
with  offshore  developments 
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MISCELLANEOUS  PUBLICATIONS 


MP  1075 

ROSS  ICE  SHELF  PROJECT  ENVIRONMEN¬ 
TAL  IMPACT  STATEMENT  JULY.  1974. 

Parker,  B.C,  ct  tl.  Environmental  impact  in  Antarc¬ 
tica,  edited  by  B.C.  Parker.  Btacksburf,  Virginia  Poly¬ 
technic  Institute  and  State  University,  I978,p.7-36, 13 
ttb. 

McWhinnie,  M.A.,  Elliott.  D.,  Reed,  S.C.,  Rutford, 
R.H. 

32-3113 

ENVIRONMENTAL  IMPACT.  ICE  SHELVES, 
DRILLING,  RESEARCH  PROJECTS.  ANTARC- 
TICA-ROSS  ICE  SHELF. 

The  scicotific  objectives  of  the  Ross  Ice  Shelf  Project  (RISP) 
are  to  drill  into  the  ice  shelf  to  investigste  the  ohysicsi. 
ehemicnL  biotcgical,  and  geotofical  conditions  in  'he  ice 
shelf,  the  water  mast  beneath  the  ice,  and  the  soft  sedimenu 
and  bedrock  at  the  bottom  of  the  sea.  and  to  use  the 
data  obtained  for  interpreution  of  the  present  conditions 
and  the  history  of  this  portion  of  Antarctica.  This  environ* 
mental  impact  assessment  describes  the  proposed  action,  sum¬ 
marizes  die  scientific  studies  to  be  undertaken,  and  outlmes 
remedial  and  protective  measures,  unavoidable  adverse  im¬ 
pacts,  and  alternatives  to  the  proposed  action.  It  is  anticipat¬ 
ed  that  the  majority  of  the  impacts  will  be  short-term  and 
eztrcmely  localized,  such  as  th^  associated  with  the  camp 
and  labmtocy  facility  on  the  Ross  Ice  Shelf  during  the 
period  of  drilli^  These  impacu  mil  be  monitored  through¬ 
out  the  RISP  operations.  The  pristine  nature  of  the  surface 
should  be  restored  fully  within  one  year.  It  is  stressed 
that  the  likelihood  of  penetrating  a  hydrocarbon  trap  is 
remote,  but  should  this  occur  rendering  an  uncontrollable 
release  of  hydrocarbons,  the  impact  on  the  environment 
could  be  quite  severe  On  a  scale  of  I  to  10  this  possibility 
is  assigned  a  value  of  5. 

MP1VT6 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Kovacs,  A.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf.  Vol.It.  Principal  investiga- 
ton'  quarterly  reports  for  the  period  ApnI-June  1977. 
Boulder,  Colorado,  Environmental  Research 
Laboratories.  1977,  p.41 1.424. 

Weeks,  W.F. 

32-3I8R 

SEA  ICE.  ICE  MECHANICS.  FAST  ICE.  ICE 
STRUCTURE. 

MP1077 

DELINEATION  AND  ENGINEERING  CHARAC- 
TERISnCS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Scllmann,  P.V.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf.  Vol.ll.  Principal  investiga¬ 
tors'  quarterly  reports  for  the  period  April-June  1977. 
Boulder.  Colorado,  Environmental  Research 
Laboratories,  1977,  p.432-440. 

Brown,  J.,  Blouin,  S.E ,  Chamberlain,  E.J.,  Iskandar, 
I.K.,  Ueda,  H.T. 

32- 3189 

SUBSEA  PERMAFROST.  OFFSHORE  DRILL¬ 
ING,  ICE  COVER  THICKNESS.  DRILL  CORE 
ANALYSIS,  CHEMICAL  ANALYSIS. 

MP  I07S 

GROUTING  SILT  AND  SAND  AT  LOW  TEM¬ 
PERATURES. 

Johnson,  R.,  Conference  on  Applied  Techniques  for 
Cold  Environments,  Anchorage,  Alaska.  May  17.19. 
1978.  Proceedinp.  Vol  2.  New  York,  American  So¬ 
ciety  of  Civil  Engineers.  1979.  p.937-950.  2  refs. 

33- 44S2 

GROUTING.  VISCOSITY,  SOIL  STABILIZA¬ 
TION.  FROZEN  GROUND  MECHANICS. 
SANDS.  STRESS  STRAIN  DIAGRAMS.  COM¬ 
PRESSIVE  STRENGTH.  TEMPERATURE  EF¬ 
FECTS.  COLD  WEATHER  OPERATION.  RES¬ 
INS,  TESTS. 

MP  1079 

INTERHEMISPHERtC  COMPARISON  OF 
CHANCES  IN  THE  COMPOSITION  OF  ATMO¬ 
SPHERIC  PRECIPITATION  DURING  THE 
LATE  CENOZOIC  ERA. 

Cragin,  J.H.,  et  al.  Polar  oceans.  Proceedinp  of  the 
Polar  Oceans  Conference.  Montreal,  May  1974.  Ed¬ 
ited  by  M  J  Dunbar.  Montreal.  Arctic  Institute  of 
North  America,  1977.  p  617-631.  26  refs  Includes 
discussion. 

Herron,  M  M.,  Langway,  C  C..  Jr .  KInuda.  G  A. 
32-3432 

GLACIER  ICE.  ICE  SHEETS.  ICE  CO.MPOSI- 
TION,  PRECIPITATION  (METEOROLOGY). 
DUST.  ICE  CORES. 

Concentrations  of  alkali  and  alkaline  earth  elements  in  north 
Greenland  glacial  ice  deposited  during  the  pan  100.000  )ears 
show  marked  variations  over  that  lime  span  Prior  to 
the  Wisconsin  Stage  concentrations  of  S'a.  K.  Mg  and  Ca 
average  26.  4  4. 6  3.  and  IS  microg  I  respcvtivcl)  Concen 
tration  levels  nse  gradually  at  the  beginning  of  the  Wisconsin 


Stage  and  peak  at  averages  of  51.  29.  25.  and  162  microg/1 
dunng  the  lut  third.  During  the  HolMene  the  concentration 
levels  decrease  to  Iowa  of  17.  3.3,  2.6,  and  5.1  microg/1. 
Silicoo  concentrations  increase  by  about  a  factor  of  3  (over 
Sangamon  levels  of  100  microgfl)  during  the  late  Wisconsin 
Stage,  indicating  a  significant  inlluz  of  colian  dust  al  that 
time.  Althoi^  sulfate  concentrauons  arc  high  (280  mi. 
crog/1)  during  the  last  third  of  the  Wisconsin  Suge.  they 
remain  relatively  constant  (100  microg/1)  prior  to  and  after 
that  timet  this  might  suggest  that  the  Wisconsin  Stage  was 
not  triggered  by  vokanbm.  Similar  elemental  concentra- 
tions  measured  in  West  Antarctic  glacial  ice  deposited  essential- 
ly  over  the  same  time  period  as  the  Greenland  malenal 
also  increase  during  the  late  W'lsconsin  Suge,  but  to  a 
much  smaller  estent  than  those  in  Greenland  ice.  (Auih ) 

MP  10*0 

EFFECT  OF  FREEZING  AND  THAWING  ON 
THE  PERMEABILITY  AND  STRUCTURE  OF 
SOILS. 

Chamberlain,  E  J..  et  al.  International  Symposium  on 
Ground  Freezing,  1st,  Boehum,  Germany.  March  8- 
10,  1978.  Proceedings.  Edited  by  H.L.  Jessberger, 
Bochum,  Ruhr  University.  1978,  p.31-44,  II  refs. 
Gow,  AJ. 

32-3469 

FREEZE  THAW  CYCLES.  SOIL  WATER  MIGRA¬ 
TION.  PERMEABILITY,  SOIL  STRUCTURE. 
SOIL  PHYSICS.  SOIL  TEXTURE,  FINES,  PARTI¬ 
CLE  SIZE  DISTRIBUTION. 

The  permeability  and  structure  of  four  fine-grained  soils 
were  observed  to  be  changed  by  freezing  and  thawing.  In 
all  cases  freezing  and  thawing  caused  a  reduction  in  void 
ratio  and  an  increase  in  vertical  permeability.  The  increase 
in  permeability  is  attnbuted  to  the  formation  of  polygonal 
shnnkage  cracks  and/or  to  the  reduction  of  the  volume 
of  fines  in  the  pores  of  the  coarse  fraction,  the  mechanism 
controlltng  the  process  depending  on  material  type  N'o 
definite  relation^ips  arc  establtshcd;  however,  it  appears 
that  the  Urgest  increase  in  permeability  occurs  for  the  soil 
of  highest  plasticity, 

MP  loot 

SEGREGATION  FREEZING  AS  THE  CAUSE  OF 
SUenON  FORCE  FOR  ICE  LENS  FORMA¬ 
TION. 

Takai^i.  S..  Intematiorul  Symposium  on  Ground 
Freezing,  1st,  Bochum,  Germany,  March  8-10,  1978. 
Proceedings.  Edited  by  H.L.  Jessberger,  Bochum, 
Ruhr  University,  1978,  p.45-51,  20  refs. 

32-3470 

SOIL  FREEZING,  GROUND  ICE,  ICE  LENSES. 
SOIL  WATER  MIGRATION.  FROST  HEAVE. 
FROZEN  GROUND  THERMODYNAMICS.  SOIL 
STRUCTURE,  SOIL  PRF.SSURE.  ANALYSIS 
(MATHEMATICS). 

A  new  freezing  mechamsm.  called  Kgreption  freezing,  is 
proposed  to  eaplain  the  generation  of  the  suction  force  that 
draws  pore  water  up  to  the  freezing  surface  of  a  growing 
ice  lens.  The  Kgreption  freezing  temperature  is  derived 
by  applying  therm^ynamics  to  a  soil  mechanics  concept 
that  distinguishes  the  mechanicall)  effective  pressure  from 
the  mechanically  neutral  pressure  The  frost-heaving  pi  cc- 
dure  is  formulated  as  pan  of  the  solution  of  the  differential 
equations  of  the  simuluneous  flow  of  heat  and  water,  of 
which  the  segregation  freezing  temperature  is  one  .if  the 
boundary  conditions 

MP  1082 

EFFECT  OF  FREEZE-THAW  CYCLES  ON 
RESILIENT  PROPERTIES  OF  FINE-GRAINED 
SOILS. 

Johttson,  T  C.,  ct  al,  U  S.  Army  Cold  Regions  Re¬ 
search  and  Engineenng  Laboratory.  (1978).  I9p, 
Prepared  for  International  Symposium  on  Ground 
Freezing,  Bochum.  Germany.  .March  8-10.  1978.  20 
refs. 

Cole.  D.M..  Chamberlain,  E.J. 

32-3502 

FROZEN  GROUND  MECHANICS.  FREEZE 
THAW  CYCLES.  PAVEMENT  BASES.  BEARING 
TESTS.  SHEAR  STRE-SS.  SLBGRADE  SOILS. 
LOADS  (FORCES).  SOIL  MOISTURE  CONTENT. 
SOIL  TEMPERATURE.  MODELS. 

Slrcss-defnlmalinn  dau  for  silt  and  clay  subgradc  voili  were 
obtained  from  in-silu  tests  and  laboratory  tests,  for  use  in 
mcchanisiic  models  for  design  of  pavements  that  will  experi¬ 
ence  frecring  and  thawing  Plate-bearing  tests  were  run 
on  in-scrvice  ali-bituminous-concrete  tAIIC)  pavemens  con¬ 
structed  directly  on  silt  subgradc.  and  on  an  experimental 
ABC  pavement  constructed  on  clay  subgradc.  applying  repeat 
ed  loads  to  the  pavement  surfaces  while  the  subgradc  wav 
frozen,  thawing,  thawed,  and  fully  tccovcicd  Analysis 
of  deflection  data  from  the  in-situ  tests  showed  resilient 
moduli  of  the  subgrade  soils  up  to  more  than  10  GPa 
when  frozen,  as  low  as  2  MPa  during  the  thawing  perioil. 
and  up  In  more  than  lOO  MPa  when  fully  recovered  Anal 
ysis  of  the  laboratory  tests,  which  gave  mi>duti  somparabte 
to  the  latter  values,  showed  that  resilient  m-wlutus  and  Poisvm  v 
ratio  in  ihe  thawed  and  recovering  conditions  van  be  espresved 
as  a  function  of  the  stress  rate,  the  mmstiirc  content,  and 
Ihe  dry  density 


MP  1003 

TEMPERATURE  EFFECTS  IN  COMPACTING 
AN  ASPHALT  CONCRETE  OVERLAY. 

Eaton,  R.A.,  et  ml,  Conference  on  Applied  Techniques 
for  Cold  Environments,  Anchoraie,  Alaska,  May  17> 
19,  1978.  Proceedings,  Vol. I,  New  York.  American 
Society  of  Civil  Engineers,  1978,  p.l46>158,  9  reft. 
Berg.  R.L. 

32-3608 

BITUMINOUS  CONCRETES.  COMPACTING, 
DENSITY  (MASS/VOLUME),  TEMPERATURE 
EFFECTS,  COOLING  RATE. 

An  asphalt  concrete  overlay  was  constructed  at  the  U3. 
Army  Cold  Regions  Research  and  Eniincenng  Laboratonr 
(CRREL),  Hanover.  New  Hampshire,  ui  November.  1976, 
to  evstuate  temperature  and  other  environmental  effects  upon 
compaction.  Four  overlay  sections  each  lOOft  x  12  ft 
a  3  in.  thick  and  two  seeuons  each  tO  ft  x  12  ft  x  1- 
1/2  in  thick  were  designed  to  be  placed  on  an  existing 
CRREL  test  road.  The  aspMt  cement  and  aggregate 
used  were  to  ha«e  mix  characteristics  as  close  to  the  Thule 
mix  as  powble.  This  paper  presents  results  of  the  test 
overlsy  using  an  AC  2.5  in  a  cold  environment 

MP  1084 

KOTZEBUE  HOSPITAL-A  CASE  STUDY. 
Crory,  F.E.,  Conference  on  Applied  Techniques  for 
Cold  Environments,  Anchorage,  Alaska,  May  !7>19, 
1978.  Proceedings,  Vol.l,  New  York,  American  So¬ 
ciety  of  Ovtl  Engineers,  1978,  p.342-359,  10  refs. 
32-3624 

BUILDINGS,  SETTLEMENT  (STRUCTURAL), 
PERMAFROST  BENEATH  STRUCTURES, 
FOUNDATIONS,  SOIL  TEMPERATURE. 

Construction  of  the  hospital  was  started  in  late  1959  and 
completed  in  September  1961.  The  hospital  is  a  single- 
story  structure,  supported  on  insulated  perimeter  wall  footings, 
with  intermediate  footinp  for  the  support  of  roof  columns 
and  grade  beams.  All  floors  are  slab^*grade  concrete. 
Wall  cracking  was  in  evidence  in  the  first  year  of  occupancy. 
A  void  of  more  than  a  foot  was  found  between  the  flo^ 
slab  and  the  gravel  fill  in  August,  1963.  At  the  request 
of  the  U.S  Public  Hcklth  Service.  USA  CRREL  conducted 
soil  explorations  and  iosialkd  groiiod  tetnpmture  asaembiks 
and  vertical  movement  points  within  the  iMilding  and  around 
the  perimeter  of  the  foundation  to  ascertain  the  source  and 
potential  magnitude  of  the  foundation  dhtress.  The  perform- 
anse  of  the  hospital  through  1976  clearly  indicates  the  settle¬ 
ment  associated  with  the  thawing  of  the  underlying  permafrost 
with  time.  Soil  and  permafroat  conditions  in  the  village 
of  Kottebue  are  described  in  light  of  the  conditions  dbcloa^ 
in  the  hospiul  area. 

MP  1085 

EFFECTS  OF  MOISTURE  AND  FREEZE-THAW 
ON  RIGID  THERMAL  INSULATIONS:  A 
LABORATORY  INVEwSHGATION. 

Kapitr,  C.W.,  Conference  on  Applied  Techniques  for 
Cold  Environments,  Anchorage,  Alssks,  Msy  17-19, 
1978.  Proceedinp,  VoM,  New  York,  Americsn  So¬ 
ciety  of  Civil  Engineers,  1978,  p.403-417,  13  refs. 
32-3628 

THERMAL  INSULATION.  ABSORPTIVITY. 
MOISTURE.  FREEZE  THAW  TESTS. 

Laboratory  observations  on  the  effects  of  mouture  absorption 
and  freerc'ihaw  on  vanous  thermal  insulation  boards  common* 
l>  used  in  construction  beneath  sUt»  on  grade,  in  roofs, 
and  m  perimeter  insulation  of  foundations  were  made  under 
«ct  conditions  Test  specimens  were  submerged  in  water 
and  buried  in  moist  soil  for  periods  ranging  up  to  36  months. 
Selected  soaked  specimens  submerged  in  water  vierc  subjected 
to  1 5  and  30  frecze*thaw  cycles.  The  study  showed  that: 
1)  None  of  Ihe  materials  was  completely  resistant  to  moisture 
absorption  under  all  test  conditions.  3)  A  number  of  extruded 
polystyrenes  mere  highly  resistant  to  moisture.  3)  The  beaded 
polystyrene  boards  »ere  more  absorbent  than  the  extruded 
types,  and  4)  Alternate  freezing  and  thawing  of  ngtd  insulation 
in  presence  of  free  water  was  either  destructive  or  increased 
moisture  absorption  in  most  of  the  tested  materials,  and 
5)  Cellular  glass,  normally  highly  moisture  resistant  in  soaking 
tests,  suffered  extremely*  severe  deterioration  in  freeze*ihaw 
tests  This  study  clearly  demonstrated  that  only  highly 
moisture-resisiant  nfid  thermal  insulations  should  be  used 
under  conditions  subject  to  free  water  and  alternate  freezing 
and  thawing 

MP  1086 

DESIGN  CONSIDERATIONS  FOR  AIRFIELDS 
IN  NPRA. 

Crory.  F  E .  ct  at.  Conference  on  Applied  Techniques 
for  Cold  Environments.  Anchorage.  Alaska,  May  17- 
19.  1978.  Proceedings,  Vol  1,  New  York,  American 
Society  of  Civil  Engineers.  1978.  p.44|.4S8.  6  refs. 
Berg,  R  L .  Burns.  CD .  Kachadoorian,  R. 

32*3631 

AIRCRAFT  LANDING  AREAS.  FROZEN  SAND. 
FROZEN  GRAVEL.  PETROLEUM  INDUSTRY- 

Two  exploratory  wells,  at  Inidgok  and  Tunxlik.  will  be  spudded 
in  ihe  spring  of  197g.  The  well  sites  rc<)uirc  airfields 
for  Hercules  aircraft  during  the  entire  drilling  operation 
Design  and  construction  problems  for  the  two  airfields  are 
compounded  by  the  constraint  that  they  be  built  in  winter 
and  m  accordance  with  environmental  requirements  which 
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■wenititr  Iktt  all  M  tad  tnvel  be  trvuported  over  snow 
rot^  Ldbomtory  studi^  conducted  »t  USACRREL 
ikmd  tbit  fUii  of  frozen  stlty  send,  the  only  locnlly  aviiUbtc 
borrow  ot  Iniiok.  hove  o  greoter  pocentiu  for  setUemeni 
Mpeo  thowiag  oon  the  io*titu  sands  in  cut  sections.  Several 
mi$a  ap6em  were  considered  for  the  atrftelds.  drill  pods 
and  abort  conDOcting  roods  which  must  be  usable  all  year. 
These  induded  (I)  grovel  over  sand.  (2)  mvet  over  insubtion 
on  sondL  (3)  tending  mat  with  insulatioa.  and  (4)  landing 
mot  wUlMNit  insubtion.  Some  of  these  concepts  were 
evaluated  at  USAEWES.  using  brge>scale  test  sections.  In 
coajunctiea  with  the  airfield  additional  test  sections  are 
pbnnrd  to  evaluate  different  design  concepu  for  runways, 
drilt  pods  and  nnds  to  be  built  for  the  1979  dnlUng  program, 
lids  paper  describes  studies  assoebted  with  the  Inigok  airfield 
MF1M7 

EPPECIS  OF  SUBGRADE  PREPARATION 
UPON  FULL  DEPTH  PAVEMENT  PERFORM¬ 
ANCE  IN  COLD  REGIONS. 

Entoo,  R.A,  Conference  on  Applied  Techniques  for 
Cold  Environments.  Anchorage.  Alaska.  May  17-19. 
1978.  Proceedings.  Vol.l.  New  York,  American  So¬ 
ciety  of  Civil  Engmeers.  1978.  p.459-473.  8  refs. 
32-3632 

BITUMINOUS  CONCRETES.  COLD  WEATHER 
PERFORMANCE.  SUBGRADE  PREPARATION. 
FROST  HEAVE. 

In  SepecaAcr.  1973.  a  *Tull-depth**  rood  test  section  was 
conotnictcd  ot  the  U.S.  Army  Cold  Regions  Research  and 
Fi^nrring  Laboratory  (CRRcL).  Hanover,  New  Hampshire. 
Due  to  wniher  and  time  constraints,  the  subgrade  beneath 
the  asphak  concrete  pavement  was  not  prop^ly  prepared 
(Wended  mised.  and  made  os  uniform  as  possible)  The 
rood  b  in  0  cut  area  on  an  8%  slope  and  intersects  horizontal 
bycra  of  varved  sUta.  sUty  sands,  and  sandy  materbU  which 
are  highly  fraot  suieepciW^  The  first  winter,  surface  differ- 
ctttiat  hnvea  of  up  to  S  inches  in  3  feet  occurred  The 
following  tuauncr.  the  subgrade  was  remosed  for  100  feet 
to  a  de^  of  24  inches  and  100  feet  to  a  depth  of  12 
jnflwv  The  materbl  was  mued.  Wended,  and  dried  before 
pbAg  ba^  inio  the  roadway  in  6-inch  compacted  lifts, 
ibe  luccecdbg  two  wbters*  p^ormance  has  shown  very 
morir^  improvement  with  rcbtivHy  uniform  heaving  of  the 
poveaent  tatUct.  Thb  shows,  in  conjunction  with  other 
CRREL  highway  pavement  test  sections,  the  tmporunce 
of  proper  auhgradc  preparation  for  pavements  in  cold  regions 
over  frost  luoceptfl^  soils. 

MF  IMS 

STORM  DRAINAGE  DESIGN  CONSIDERA¬ 
TIONS  IN  COLD  REGIONS. 

Lobdct.  EF.,  et  tl.  Conference  on  Applied  Techniques 
for  Cold  Environments.  Anchorage.  Alaska.  May  17- 
19,1978.  Proceedings.  Vol.l,  New  York.  American 
So^y  of  Gvil  Engineers.  197S.  p.474-489,  12  refs. 
EILILS. 

32-3633 

DRAINAGE.  AIRCRAFT  LANDING  AREAS.  ICE 
CONTROL.  COLD  WEATHER  OPERATION. 

Duo  p^cr,  hosed  on  the  authors*  recently  rensed  design 
inaaMOl  for  drainage  faciUtics  at  Army  and  Air  Force  airfield 
and  heliports,  adapts  previously  used  U.S.  h)drsulic  design 
criterb  tc  the  speebl  conditions  prevailing  in  arctic  and 
siAaretie  r^oi^  Design  runoff  supply  rates  for  surface 
drabage  are  derived  from  rainfall  plus  snowmelt  minus  infiltra- 
tioo.  thrK  factors  for  which  typical  values  are  gi«en.  for 
both  pennafroat  and  unfrozen  ground  situations.  Guidelines 
ore  dbemaed  for  other  drainage  derign  requirements  such 
as  structural,  durability,  maintenance,  and.  of  major  significance 
in  cold  regions,  environmental  impact  considerations  and 
debrb  and  bing  control  Because  of  the  importance  of 
conti^  and  prevention  of  leinp  in  and  near  drainage  structures, 
appKcaWe  principles  formulated  by  CRREL  and  other  rcKarch* 
era  are  enunebted.  While  pnmanly  intended  for  design 
of  storm  drain  pipes,  appurtcfunees  and  open  drainage  ditches 
•crving  airfield  and  heliports,  the  principles  outlined  are 
also  generally  suitable  for  culverts  and  drainage  for  facilities 
such  as  roadways,  parking  lots,  and  built-up  areas  in  the 
Afctic  and  Subvctic. 

MP  1089 

TECHNIQUES  FOR  USING  MESL  (MEM¬ 
BRANE  ENCAPSULATED  SOIL  UYERS)  IN 
ROADS  AND  AIRHELDS  IN  COLD  REGIONS. 
Smith.  N..  Conference  on  Applied  Techniques  for 
Cold  Environments.  Anchorage.  Alaska.  May  17- '9. 
1978.  Proceedings.  Vol.  I.  New  York,  Amc”''an  So¬ 
ciety  of  Civil  Engineers.  1978.  p  560-570.  Iv  efs. 
32-3640 

SOIL  TEXTURE.  SOIL  WATER.  SOIL  COMPAC¬ 
TION,  WATERPROOFING.  LAYERS 
Membrane  enca^ulation  of  fine-grained  soils  to  prevent  soil 
moisture  intrusion  can  provide  an  option  to  the  use  of 
more  cspcnaive  Kicet  granular  soils  as  structural  layers  in 
ro^  and  airfields,  even  m  cold  regions  Silts  and  clays 
compacted  at.  or  slightly  below,  optimum  moisture  contents 
can  provide  high  bearing  strengths  and  are  not  subject  to 
moisture  migration  or  detrimental  frost  heaving  during  closed 
system  (membrane  encapsulated)  freezing.  Central  Alaska 
Km  an  abundant  supply  of  silts,  and  the  Kmi-and  climate 
is  idnl  for  atr-drying  those  that  have  an  in-situ  moisture 
content  ateve  optimum  In  other  areas  it  might  not  be 
cconomtcaliy  or  technically  feasible  to  dry  the  sods  to  the 
required  moisture  content  for  encapsulation  unless  granular 
soiia  are  eatremcly  Karce. 


MP  1090 

WATER  RESOURCES  BY  SATELLITE. 

McKim.  H.L,  Miy-lune  197$,  70(4SS),  p.164-169. 
32-3654 

REMOTE  SENSING.  SPACEBORNE  PHOTOG¬ 
RAPHY.  WATER  SUPPLY,  SNOW  COVER,  ICE 
COVER.  MAPPING. 


MP  1091 

MASS  TRANSFER  ALONG  ICE  SURFACES  OB¬ 
SERVED  BY  A  GROOVE  RELAXATION  TECH¬ 
NIQUE. 

Tobin.  T.M.,  et  tl.  1977,  Ko-llS,  Intenutionil  Sym¬ 
posium  on  Isotopes  and  Impurities  in  Snow  and  Ice. 
Grenoble,  Au$.  28-30, 1975,  p.34-37.  In  Enflish  with 
French  summary.  6  rcD. 

Itsfski,  K. 

32-3809 

MASS  TRANSFER,  ARTIFICIAL  ICE,  DEUTERI¬ 
UM  OXIDE  ICE,  RELAXATION  (MECHANICS). 

The  mus  IrusTcr  caefRcieau  were  meunred  usin.  .  groove 
deoy  technique  on  the  (0001)  phnes  of  n.lt>nll)r  aiid  wtiTieul- 
ly  grown  H20  ice  tad  imficielljr  grown  D20  ice  at  - 
IOC.  In  cKh  cue  a  viscaus  flow  lenn  contnbuted  the 
mou  10  groove  decty  in  the  longeM  wavelengths  meuuicd. 
while  «i  ev.poration<oiidcns>lioii  letm  predominated  in  the 
shortest  wavelengths  measured.  All  other  terms  were  found 
to  he  negligMe.  Large  discrcpwicks  between  the  decay 
constants  ohuined  from  mcsstitcincnis  snd  the  constinU 
c^culatcd  from  theory  indicstc  that  other  mceunisms  riot 
considered  in  Mullins*  theory  may  be  rcsporuible  for  the 
groove  decay. 


MP  1092 

VANADIUM  AND  OTHER  ELEMENTS  IN 
GREENLAND  ICE  CORES. 

Herron,  M.M.,  et  al.  1977,  No.  1 18,  Inlemgtional  Sym¬ 
posium  on  Isotopes  and  Impurities  in  Snow  and  Ice, 
Grenoble,  Aut-  28-30, 1975,  p.98-102.  In  Entlish  with 
French  summary.  16  refs. 

Langway,  CC.  Jr..  Weiss.  H.V.,  Hurley.  J.P.,  Kerr,  R.. 
Cragin.  J.H. 

32-3817 

ICE  COMPOSITION,  CHEMICAL  ANALYSIS. 
ICE  CORES.  GREENLAND. 

Chemiesl  snslysis  for  Ks.  Cl.  Ai  Mn  snd  V  of  surface 
snows  snd  deeper  lee  cote  ssmpfcs  from  sution  Milcent. 
Greenland,  indicates  n  tetresuitl  or  marine  origin  for  these 
constituents.  Pre-tTOOenrichraeni  factors,  bnira  on  average 
crustal  compuition.  ttt  high  for  Zn  and  Hg  and  appear 
to  be  related  to  the  voUtility  of  these  dements.  A  compsri- 
son  of  pte-lWO  snd  I97|.|973  coneentrations  of  V  wid 
Hg  shows  no  decided  inercaK  due  to  industrial  production, 
yet  the  relative  abundance  of  Zn  increased  from  12  to 
32  over  this  time  period.  The  chemical  compostiion  of 
ancient  ice  is  estremely  useful  in  inletpceting  modera  aerosols. 


MP  1093 

TRACER  MOVEMENT  THROUGH  SNOW. 
Cbibeck.  S.C,  1977.  No.118.  Internttiontl  Symposi¬ 
um  on  Isotopes  snd  Impurities  in  Snow  and  Ice. 
Grenoble,  Aug.  28-30.  1975,  p.255-262.  In  English 
with  French  summary.  19  refs. 

32-3840 

SNOW  COMPOSITION.  MOISTURE  TRANSFER. 
IMPURITIES. 

(mpuntics  flowing  with  wstcr  through  snow  undergo  hydrody- 
namte  dispersion  Solutions  describing  the  distribution  of 
impuniies  arc  hard  to  obuin  for  rcslisiie  boundary  conditions 
The  movement  of  impurities  in  snow  is  approximated  here 
by  neglecting  secondHUder  clfccts  on  ihcir  movement. 


MP  1094 

SEASONAL  VARIATIONS  OF  CHEMICAL 
CONSrnUENTS  IN  ANNUAL  LAVERS  OF 
GREENLAND  DEEP  ICE  DEPOSITS. 

Langwsy,  C.C.,  Jr.,  el  tl.  1977.  No.l  18.  Intemalional 
Symposium  on  Isotopes  and  Impurities  in  Snow  and 
icc,  Grenoble.  Au8.  28-30.  1975.  p  302.306.  In  Eng¬ 
lish  with  French  summary.  13  refs. 

Klouda.  G.A..  Herron.  M.M..  Cragin,  J.H. 

32-3846 

ICE  CORES.  CHEMICAL  ANALYSIS.  SEASON¬ 
AL  VARIATIONS.  ICE  DATING. 

Chemical  analysis  of  ccnlory*oId  ice  from  continuous  5- 
>csr  intervals  of  three  ice  cores  nbiained  from  south  and 
central  Greenland  (Dye  3.  Milcent  and  Crftc)  shows  max¬ 
imum  concentrations  of  Ns.  Mg.  Cs.  K  snd  Al  during  early 
spring  snd  minimum  concentraiions  dunng  Isle  summer  and 
early  fall  Peak  spnng  values  arc  as  much  as  10  times  greater 
than  fall  s  allies.  Reeause  of  the  large  seasonal  chemical  vins- 
lions.  samples  used  for  depth-age  nr  annual  deposition  rate  slud- 
ICS  must  tcpicscnl  exactly  one  for  multiple)  ycal'i  accumula 
non  The  Kasonal  chemical  varutionx  xcem  promising  as  a 
new  method  of  defining  annual  layers  and  thus  dating  old  ice 
coles 


MP  109S 

STABLE  ISOTOPE  PROFILE  THROUGH  THE 
ROSS  ICE  SHELF  AT  LITTLE  AMERICA  V,  AN¬ 
TARCTICA. 

Dansgasrd,  W.,  et  al.  1977.  No.118,  International 
Symposium  on  Isotopes  and  Impurities  in  Snow  and 
Ice,  Grenoble.  Aug.  28-30,  1975.  p.322-325.  In  Ens- 
lish  with  French  summary.  9  r^s. 

Johnsen,  SJ..  Clausen.  H.B.,  Hammer,  CU.,  Lan8Wty, 
CC.  Jr. 

32-3849 

ICE  SHELVES.  ICE  DA'HNG,  ICE  COMPOSI- 
•nON,  ISOTOPE  ANALYSIS,  ANTARCTICA— 
ROSS  ICE  SHELF. 

The  deltn  (O-ltl-pcortlc  along  the  Little  Aincricn  V  icc 
core  ranges  from  *20  per  miJle  near  the  sutfscc  to  -35 
per  millc  at  the  hMlom.  Le..  lowrer  than  nt  any  sufftet 
value  tiitherto  mensured  in  West  Anurcticn.  (Auth.) 

MP  1096 

THERMAL  PROPERTIES  AND  REGIME  OF 
WET  TUNDRA  SOILS  AT  BARROW.  ALASKA. 
Mc(3tw.  R.,  et  al.  International  Conference  on  Perma- 
frosL  3rd.  Edmonton,  Alberta,  Canada.  July  10-13, 
1978.  Proceedings.  Vol.l.  Ottawa,  National  Re¬ 
search  ^uncil  of  Canadt,  1978,  p.47-53.  With  Rus¬ 
sian  and  French  summaries.  12  refs. 

Outcall,  S.I.,  Nf,  E. 

32-3670 

TUNDRA  SOILS,  THERMAL  CONDUCTIVITY, 
TUNDRA  VEGETA*nON,  SOIL  TEMPERA¬ 
TURE.  TEMPERATURE  MEASUREMENT. 
Mensurcfficnts  of  temperature  snd  of  thermal  conductivity 
for  two  sumiucr  periods  were  carried  out  on  wet  organic 
surface  mntcrisls  and  timkrtyuig  mineral  soils  at  Barrow. 
Atnslra.  Precise  temperatures  were  measured  by  means 
of  cnhhntcd  thermisiors  pinced  at  nccuratcly  known  depths, 
from  which  temperature  gradients  to  s  degm  of  1.0  m  sre 
csictilsicd.  Thermsl  conductivities  were  messured  by  the 
trsmicnt.hcsung  probe  method,  both  in-situ  snd  in  the  Ishnn- 
tory.  The  observed  conductivity  of  the  orgsoic  Isyer  wis 
between  thst  of  moist  sir  (0.1  W/mK)  and  that  of  water 
(06  W/mK):  t)ic  conductivity  nf  the  silt  anil  depended  on 
the  state  of  fleering.  The  mensured  data  sre  combined 
to  csiculste  summer  heat  fiuscs  to  s  depth  of  1.0  m.  from 
which  the  thcrmnl  transition  of  t)ic  active  layer  from  initisi 
thawing  to  incipient  freering  is  described  and  snslyted. 

MP  1097 

DETERMINATION  OF  UNFROZEN  WATER  IN 
FROZEN  SOIL  BY  PULSED  NUCLEAR  MAG- 
NEHC  RESONANCE. 

Tice,  A.R..  ci  al.  International  Cbnfetence  on  Perma- 
frosL  3rd.  Edmonton,  Alberta,  Canada,  luly  10-13, 
1978.  Proceedings.  Vol.l.  Ottawa.  National  Re¬ 
search  Council  of  Canada.  1 978,  p.  1 49- 1 55.  With  Rus¬ 
sian  and  French  summaries.  12  refs. 

Burrous,  CM.,  Anderson,  D.M. 

32-3685 

FROZEN  GROUND.  GROUND  ICE.  UNFROZEN 
WATER  CONTENT.  MEASURING  INSTRU¬ 
MENTS. 

Pubed  nuclear  magnciic  resonance  (NMK)  techniques  lisve 
been  developed  and  uiilixed  to  determine  cotepl^  pliasc 
composition  cutves  for  three  soils.  This  promisuig  new 
technique  offers  a  non-dcsiructivc  method  for  itiessureincats 
of  unfrozen  water  contents  in  frozen  soils  from  .0.2C  through 
.25C  The  resulu  show  ihst  unfrozen  wstcr  contents 
determined  by  this  technique  depend  upon  icc  content  (le. 
total  water  content)  These  resulu  are  contrary  to  earlier 
assumptions  based  on  resulu  which  indicated  dial  unfrozen 
wstcr  eontenu  are  a  function  of  lemperalurc  only  These 
findings  show  great  promise  in  tfic  discnmination  of  unfrozen 
water  associate  with  mineral  gram  boundaries  and  the  ice- 
water  interfaces  of  the  polyerysufline  tees  present  in  soil- 
water  ay- terns 

MP  1098 

GEOECOLOGICAL  MAPPING  SCHEME  FOR 
ALASKAN  COASTAL  TUNDRA. 

Everett.  K.R..  ct  al,  International  Conference  on  Per- 
mafroaf,  3rd,  Edmonton,  Alberta.  Canada,  July  10-13, 
1978.  Proceedings.  Vol.l,  Ottawa,  National  Re¬ 
search  Council  of  ^nada.  1978.  p.359-365.  With  Rus¬ 
sian  and  French  summaries.  8  refs. 

32-3717 

TUNDRA.  MAPPING.  CHARTS.  VEGETATION 
PATTERNS.  TUNDRA  SOILS.  UNITED  STATES 
—ALASKA. 

A  unified  gcoccolngicsl  mapping  syvtem  has  been  developed 
for  northern  Alaska  which  rccognitcs  in  a  given  arcs  s 
sui  :  of  Isndforms  whose  gcomorphic  elemenu  control  the 
composition  snd  divinbutton  of  vegetation  and  soil  Wiihm 
cash  Isndform  boundary  a  frscltonsl  code  u  displayed  in 
which  ’he  numcrslor  constsu  of  ihe  gcomorphic  feature 
snd  tu  vhsrsctensiic  vcgctaiion  stand  presented  as  a  senes 
of  slphs-numcnc  units  The  denominator  i<  comprised 
of  three  ctemenu  the  sotifs).  Ihc  Isndform  type  snd  tu 
mean  slope  Bach  map  contains  an  annotated  list  of  code 
symbols  and  ,s  accompanied  by  a  text  in  which  Ihe  chxractens. 
tics  of  ihc  code  components  are  discussed  The  advantages 
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of  such  a  mappifii  technique  tneiude:  (1)  integntlnf  on 
a  sb|k  base  a  laf|e  body  o(  diverse  data  into  a  reUtivety 
few  easily  detected  environment  units.  (2)  the  denvation 
of  any  number  ofspecial  purpose  maps  by  selecting  components 
of  the  cod  and/or  rdated  analytical  data:  (J)  permitting 
an  eapansion  of  the  code  to  include  other  kinds  of  geotechnical 
Of  environmental  data. 

MP  1099 

CXIMATIC  AND  DENDROCLIMATIC  INDICES 
IN  THE  DISCONTINUOUS  PERMAFROST 
ZONEOFTHECENTRAt  ALASKAN  UPLANDS. 
Haugen,  R.K.,  et  al.  Intcmational  Conference  on  Per* 
mafrost.  3rd.  Edmonton.  Alberta,  Canada,  July  10*13, 
1978.  Proceedings.  Vol.l,  Otuwa,  National  Re¬ 
search  Councilor Onada,  1978,  p.392-398.  With  Rus¬ 
sian  and  French  summaries.  17  refs. 

Brown.  J. 

32-3722 

PERMAFROST  DISTRIBUTION.  DISCONTINU¬ 
OUS  PERMAFROST.  ALPINE  TUNDRA.  TUN¬ 
DRA  VEGETATION.  FORESTTUNDRA.  PLANT 
ECOLOGY,  CLIMATIC  FACTORS.  UNITED 
STATES-ALASKA— CENTRAL  ALASKAN  UP¬ 
LANDS. 

Most  cbmaiic  records  from  central  Alaska  represent  lowland 
sites.  Consequently,  continuous  climatic  oteervatioas  were 
initiated  in  1970  at  four  sites  (750*1  ISO  m  eievatton)  lao 
km  north  of  Fairbanks  near  Eagle  Summit,  at  one  site  (780 
m)  to  km  cast  of  Livengood.  and  at  one  site  (1(M0  m) 
on  the  northern  Hank  Ml  Fatrplay.  Mean  annual 
temperatures  at  these  upland  sites  range  from  *8,1  to  • 
6.4C,  as  compared  to  *3  SC  at  Fairbanlu  for  the  same  period 
of  record.  The  site  data  charactenze  air  temperatures 
and  permafrost  conditiotts  for  several  difTcrcnf  alpine  tundra 
and  forested  settings.  Based  upon  correlations  of  radial 
growth  of  timberhne  white  spruce  and  june*July  temperatures, 
dcfidrocUmatic  patterns  of  warm  and  coi^  growing  seasons 
are  documented  oscr  the  paM  300  years  for  the  Yukon* 
Tanana  Ufrfands.  Similar  timberlinc  tree  growth  patterns 
are  found  south  to  the  Alaska  Range  and  at  the  white 
spruce  limberline  in  the  southern  foothills  of  the  Brooks 
Range,  suggesting  a  relaiis  c  uniformity  of  summer  temperature 
patterns  throughout  central  Alaska. 

MP  1100 

BIOLOGICAL  RESTORATION  STRATEGIES  IN 
RELATION  TO  NUTRIENTS  AT  A  SUBARCTIC 
SITE  IN  FAIRBANKS,  ALASKA. 

Johiuon,  LA..  International  Conference  on  Perma- 
froit,  3rd.  Edmonton,  Alberta.  Canada,  iuly  10- 1 3. 
I97S.  Proceeding.  Vol.l.  Ottawa.  National  Re¬ 
search  Council  of  Onada.  197t,  p.460.466.  With  Rus¬ 
sian  and  French  summaries.  9  refs. 

32-3732 

SUBARCTIC  LANDSCAPES.  ARCTIC  LAND¬ 
SCAPES.  ENVIRON.MENTAL  PROTECTION. 
REVEGETATION,  UNITED  STATES-ALASKA 
—FAIRBANKS. 

Restoration  needs  in  the  far  north  ha%e  dramatically  increased 
as  the  catent  o(  surface  disturbance  has  increased  o\er  the 
last  decade  The  urgency  of  arctic  and  subarctic  rcsegetation 
and  resti^tion  has  prompted  the  use  of  technology  developed 
in  the  temperate  zones,  at  least  some  of  which  may  ultimately 
be  siMiable  in  these  colder  regions.  A  randomized  block 
design  was  established  in  197$  on  the  Chena  f-lond  Control 
Project  in  order  to  test  the  ciTect  of  nutrient  applications 
upon  the  eompctitis'C  relationships  between  arctar^  feKue. 
bluejoint  reedgrass.  and  annual  rye  Data  ^thered  oser 
two  growing  Kisons  on  b:oma.ss.  enscr.  maxtmu.ni  height, 
nutnent  content,  and  other  pertinent  parameters  are  wed 
to  predict  the  cfTccts  of  nutnent  manipulation  upon  long* 
term  rcstontion  goals.  It  is  anticipated  that  this  research 
will  increase  the  options  as-ailable  for  successful  mitigation 
of  impact  from  northern  tndustnal  deselopment 

MP  1101 

SHALLOW  ELF,CrROMAGNKriC  GEOPHYSI¬ 
CAL  INVESTIGATIONS  OF  PERMAFROST. 
Arconc.  S.A..  ct  al.  International  Conference  on  Per* 
mafrosi,  3rd.  Edmonton.  Alberta.  Canada.  July  10*13. 
1978.  Proceedings.  Vol.l.  Ottaua.  National  Re¬ 
search  Council  of  Canada.  1978.  p.SOI  *507.  With  Rus¬ 
sian  and  French  summaries.  6  refs. 

Scllmann.  P.V.,  Delaney.  A.J. 

32*3738 

PERMAFROST  PHY.SICS.  ELECTRICAL  PROP¬ 
ERTIES.  ELECTRICAL  PROSPECTING.  PERMA¬ 
FROST  DISTRIBUTION.  .MEASURING  INSTRU¬ 
MENTS. 

Radiowasc  surface  impedance  (SI)  and  l.F  (200*400  kllr) 
and  Vl.F  (10*30  kllzl  and  mazneiic  inductifm  (Ml)  methods 
were  used  to  inscstigaie  permafrost  properties  and  distnhution 
in  the  Fairbanks  and  Copper  Riser  Basin  areas  of  Alaska 
Recently  descloped  portable  Held  instruments  mere  used 
The  sites  contained  a  range  of  materials  an*}  ground  tee 
of  sarytng  s-nlumc  an«l  type  Oalsanie  rcsistisity  soundings 
and  existing  borehole  data  pros'ideil  ground  truth  for  data 
comparison  laveal  plane  wave  interpretations  of  the  1  F 
and  VLF  apparent  resislisity  an*!  phase  data  correlated  with 
subsurface  conditions  Frequen«ses  in  the  t.b  band  were 
most  sensitise  to  permafrmt  voisflitions  at  the  sites  studied 
while  VtP  frequenvies  were  more  affcetcd  hy  ..onduetise 
matenals  underlying  the  permafrost  The  V|l  technique 


•bo  coerdated  with  subsurface  eontrol.  but  the  coil  spacing 
med  limited  the  instrumetit's  depth  of  pcaetratioo.  t^iog 
It  more  semitive  to  varUtkms  in  the  actmr  layer  than  the 
other  iftstruments. 


MP  1102 

THAW  PENETRATION  AND  PERMAFROST 
CONDITIONS  ASSOOATED  WITH  THE  LI¬ 
VENGOOD  TO  PRUDHOE  BAY  ROAD,  ALAS¬ 
KA. 

Ber8.  R*L.,  et  al.  International  Conference  on  Perma¬ 
frost.  3rd.  Edmonton.  Alberta.  Canada,  July  10-13. 
1978.  Proceedings.  Vot.l.  Otuwa.  National  Re¬ 
search  Council  of  Cuiada,  1978.  p.615-621.  With  Rus¬ 
sian  and  French  summaites.  16  refs. 

Brown.  J.,  Haugen.  R.K. 

32-3754 

ROADS.  PERMAFROST  BENFJkTH  ROADS.  AC¬ 
TIVE  LAYER.  HEAT  TRANSFER.  GROUND 
THAWING.  CONTINUOUS  PERMAFROST.  DIS¬ 
CONTINUOUS  PERMAFROST.  THERMAL 
REGIME.  UNITED  STATES-ALASKA- 
PRUDHOE  BAY. 

An  environmental  engiftcenng  study  including  the  tt  kilometer 
TAfS  Road  and  the  SIO  kilometer  Atyeska  Pipeline  Haul 
Road  was  inituted  during  the  summer  of  1978.  fhysiogra* 
phy  along  the  route  ranges  from  the  rotling  VitkoA-Tanana 
Uplands,  when  the  perm^rost  b  warm  f-l  C>  and  dbeontinu* 
ous.  throu^  the  BroiAs  Range  and  the  ArctK  Foethitb 
to  the  Arctic  Coastal  Plain,  where  permafrost  ts  cold  (• 
10  C)  and  continuous.  Permanently  frozen  subgrade  tnaten* 
ab  range  from  rock  to  eatremdy  tce*nch  (iAe*gratncd  silts. 
Approximately  30  sites  have  bitn  selected  for  measuring 
thaw  subsidence  and  seasonal  thaw  penctrauon.  msintmenta* 
tion  foe  mcasunag  air  temperatures  has  been  installed  at 
IS  sites  and  surface  temperatures  were  abo  measured  at 
three  of  these  sites.  The  1978  thawing  indexes  varied 
from  350C  d^ec*days  at  Prudhoe  Bay  to  ISIOC  degree- 
^ys  at  Livengood.  Meastwed  thaw  penetratkm  in  imdts* 
turbed  areas  adjacent  to  the  road  varied  from  28  cm  to 
112  cm.  The  calculated  gravel  embankment  thtekners 
to  prevent  sukgfade  thawing  during  the  1978  thawi^  season 
ranged  from  1.9  m  near  Pni^ioe  Bay  lo  S.2  m  near  Livengood. 


MPI133 

DENSIFICATION  BY  FREEZING  AND  THAW- 
INC  OF  FINE  MATERIAL  DREDGED  FROM 
WATERWAYS. 

Chgmberlatn.  E.J..  <t  aL  International  Conference  on 
Permafrost.  3rd.  Edmonton.  Alberu.  Canada.  July  10- 
13. 1978.  Proceedings.  Vol.t.  Ottawa.  National  Re¬ 
search  Council  of  Canada.  1978.  p.622*628.  With  Rus- 
rian  and  French  summaries.  II  refs. 

Blouin.  S.E. 

32-3755 

FINES.  DREDGING.  SOIL  COMPACTION. 
FREEZE  THAW  O'CLES. 

Volume  chango  and  permeabilities  for  fine  maicnal  dredged 
from  waterways  were  obsen-ed  ui  the  bboratory  after  full 
cocmilidation  and  freeze-thaw  cycling  for  applied  pressures 
in  the  range  of  0v3  to  30  73  kN/sq  m  Up  to  20f» 
volume  reduction  was  observed  when  dredged  materials  with 
liquid  limits  m  the  range  of  80  to  90^  were  subjected 
to  freeze*thaw  cycling  Vertical  permeabilities  were 
served  to  increase  by  as  much  as  two  orders  r4  magnitude. 
The  technical  and  economic  fcasibUity  of  using  frceze*t)uw 
overconsolidjtion  procedures  to  increase  the  volume  of  maieri* 
al  stored  in  dispnui  sites  b  considered 


MP  U04 

E.NGINEER1NG  PROPERTIES  OF  ,SUB,SEA 
PERMAFRO.ST  I.N  THE  FRUDlfOE  BAY  RF.- 
GION  OF  THE  BEAUFORT  SF.A. 

Chamberlain.  E.J .  ct  al.  International  Conference  on 
Permafrost.  3rd.  Edmonton.  Alberta.  Canada.  July  10- 
13.  1978.  Proceedings.  Vol.l. Ottawa.  National  Re- 
Karch  Council  of  Canada.  1978.  p  629*635.  W'lth  Rus¬ 
sian  and  French  summaries.  14  refs. 

Scllmann.  P.V..  Blouin.  S.E. 

32-3756 

SUBSEA  PERMAFROST.  DRILLING.  DRILL 
CORE  ANALYSIS.  FROZEN  ROCK  TEMPERA- 
TURE.  BEAUFORT  SEA. 

Core  samples,  cone  pcnetraiuwi  resistance  am)  lempcraiurc 
data  obtained  from  subsea  sediments  near  rru<{hoc  Ray. 
Alaska,  provided  the  basts  for  this  study  The  sues  were 
tneated  1  to  17  km  from  shme  in  2  to  12  m  of  water 
Maximum  hole  ilepth  was  ^  m  The  materult  at  the 
dnil  sites  included  sands  and  gravels  overlain  hy  4  5  to 
*  5  m  of  silts  and  clays  No  ice-bonded  materials  wrere 
observed,  although  thermal  data  indicated  that  permafrmt 
was  present  Index  properly,  inaxial  compressive  strength, 
eons^tdation  and  permeability  data  were  obtaincil  in  ihe 
laN*raton  .Strengths  ranged  between  25  and  270  kpa 
for  the  nne  material  Highly  mcreonsolidated  eby^  were 
cncountercc!  at  the  site  farthest  from  shore  The  preeontoli* 
dation  pressure  was  cslimateil  in  be  I  5  MPa  Raved 
onconvidcrationvofgeologu  and^linatic  history,  it »  proposed 
that  the  overeonsolidaiion  i«  a  residt  of  freezing  and  thawing 


MF  1105 

STRENGTH  AND  DEFORMATION  OF  FROZEN 
SILT. 

Haynes.  F.D..  International  Conference  on  Perma¬ 
frost.  3rd.  Edmonton.  Alberta.  Canada,  July  10-13, 
1978,  Proceedings.  Vol.l.  Ottawa.  Nattooal  Re¬ 
search  Council  of  Onada.  1978,  p.655-66I.  With  Rus¬ 
sian  and  French  summaries.  20  rcD. 

32-3760 

FROZEN  FINES.  TENSILE  STRENGTH.  COM¬ 
PRESSIVE  STRENGTH.  FROZEN  GROUND 
TEMPERATURE.  DEFORMATION. 

Results  arc  for  tests  made  ta  unbxial  lefsbo  and 

unaxial  compression  on  frozen  Fairbanks  silL  These  con¬ 
stant  displacetncAt  rate  tests  were  made  over  a  strain  rale 
range  from  .00018/s  to  2.9/s  and  a  temperature  range  from 
OC  to  *570.  Over  these  ranges  athc  compresabe  streaglli 
increased  about  one  order  of  magnitude,  while  the  icnside 
strength  doubled  over  the  strain  rate  range  and  increased 
about  one  order  of  magnitude  over  the  temperatnre  range. 
For  increasing  siram  rate  and  decreasing  temperature,  the 
specific  energy  for  the  eompresskm  tests  and  the  modaluB 
increased,  but  the  speriAe  energy  for  the  tension  tests  de¬ 
creased.  Expressions  were  d^etoped  for  the  strength  as 
a  function  of  strain  rate  and  temperature.  The  increaae 
m  strength  with  hi^ier  strain  rates  and  lower  temperatares 
IS  exptamei  by  the  strength  of  the  ice  matrix,  changes 
in  the  unfrozen  water  content,  and  mtergranular  friction. 

MP  1106 

INFLUENCE  OF  FREEZING  AND  THAWING 
ON  THE  RESILIENT  PROPERTIES  OF  A  SILT 
SOIL  BENEATH  AN  ASPHALT  PAVEMENT. 
Johnson.  T.C.  ct  sL  IntcniatioAal  Conference  on  Per¬ 
mafrost.  3rd.  Edmonton.  Alberta.  Canada.  July  10-13. 
1978.  ^oceedings.  Vol.I,  Otuwa.  National  Re¬ 
search  Council  of  Canada.  1 978.  p.662-668.  With  Rus¬ 
sian  and  French  summaries.  9  refs. 

Cote.  D.M..  Chamberlain.  EJ. 

52-3761 

FROZEN  FINES.  FREEZE  THAW  O'CLES. 
ROADS.  PAVEMENTS.  STRESS  STRAIN  DIA¬ 
GRAMS.  MODELS. 

$tfcss*dcformauon  dau  for  silt  subgrade  soil  were  obriinrd 
from  in>situ  tests  and  laboratory  tests,  for  use  in  mrchtninic 
models  foe  design  of  pavements  affected  by  frost  aetbn. 
fbte>beanag  tests  were  nm  on  betumiaous  concrete  pnvcmenis 
constructed  directly  on  a  silt  subgrade,  applying  repeated 
loads  to  the  pavement  surface  while  the  wt  was  frozen, 
thawing,  thawed,  and  fully  recovered.  Reprated-lood  labsra* 
lory  tftaxial  tots  were  performed  on  the  sUt  in  the  same 
enndituMis.  Analysts  of  deflection  data  from  the  in-sbii 
tests  showed  resUiani  rmvduli  of  the  sill  as  low  as  2000 
kPa  for  the  critical  thawing  period,  and  100.000  kfa  or 
higher  when  fuUy  recovered.  Analysts  of  the  laboratary 
tests,  which  gave  moduli  eomp^able  le  the  tatter  values, 
shoo^  that  resilient  modoltts  during  recovery  from  the  thaw* 
weakened  condition  can  be  modeled  as  a  function  «  'he 
changing  mooiurc  content. 

MP  1107 

SOME  EXPERIENCES  WITH  TUNNEL  EN¬ 
TRANCES  IN  PER.MAFROST. 

Uncll.  K  A.,  ct  al.  International  Conference  on  Perma¬ 
frost.  3rd.  Edmonton.  Alberta.  Canada.  July  10-13. 
1978.  Proceedings.  Vol.1.  Ottawa.  National  Re¬ 
search  Council  of  Canada.  1978.  p.813-819.  With  Rus¬ 
sian  and  French  summaries.  9  refs. 

I.obacz.  E*F. 

32-37*3 

TUNNELS.  PF.RMAFROST  CONTROL.  COOL¬ 
ING  SYSTF.MS. 

Tunnels  and  shafts  in  permafrost  encounter  spcpal  portal 
prr^lcns  because  of  i.*.subtlity  of  surface  miterials  denng 
thaw,  tendency  for  ice  formation  within  the  tunnel  from 
annual  thaw  zone  seepage,  and  necessity  for  control  of  atr 
temperatures  within  the  tunnel  durmg  summer  In  construct* 
tng  a  tunnel  in  permafrost  at  Fox.  Alaska,  these  problems 
were  successfully  solved  The  unstable  ground  slope  at 
the  tunnel  entrance  was  stabtlizcd  by  use  of  a  blanket  of 
clean  natural  gravel  Refngcrant  pipes  imb^Sded  m  the 
baekfill  aSne  the  portals  were  used  with  a  meehamca!  refngtra* 
lion  syatem  to  insure  a  frozen  ztme  around  the  iimnd  where 
seepage  would  otherwise  enter  in  summer.  An  inflated 
bulkhea.)  cr^.tiining  doors  permitt^  exclusion  of  warm  sum* 
mcr  air  Entrance  to  a  vertica!  shaft  connecting  to  the 
rear  of  the  tunnel  wav  kept  shaded  in  order  to  mtntmire 
seepage  entrance  in  summer 

MP  1108 

CONSTRUCTION  ON  PERMAFROfTTATLONG- 
YKARBYKN  ON  SPITSBKRGE.N. 

TohiasAon.  W* .  International  Conference  on  Perma¬ 
frost.  3rd.  Edmonton.  Alberta.  Canada.  July  10*13. 
19***  Proceedings.  Vol.l.  Ottawa.  National  Re¬ 
search  Council  of  Canada.  1978.  p  8*4*890.  W'lih  Rus¬ 
sian  and  French  summaries.  6  refs. 

32*3794 

ROAD.S.  FI  OOD  CONTROL  BLTLDING5.  PF.R¬ 
MAFROST  BENEATH  ROAD.S.  FOtNDATlONS. 
PAD  FOLNDATIONS.  PF.RMAFROST  DEGRA¬ 
DATION 
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F>eattic»»tl.oiycy^t8ycfcdCTipwid«nrfafcWi«f  ofcm» 
cd  with  M  «fffcci»uon  ft  the  uapottamet  of  ycocniof 
^ctisafreM.  fortiom  of  tlic  oetororfc  of  grevd  rood*  ood 
fOTcd  n«v»y  vcrc  cooMrocted  on  kc>nch  ^ermfrooL  Ok* 
cho.  odTcm  and  bridfcs  hive  been  »zcd  to  occommoduc 
loTfc  flo«i  MKC  fl»h  flood*  hive  ocewred.  Some 
ddBcdtk*  hive  hten  ciycncnccd  with  proffcwivc  dcydition 
of  fcnufroot  by  *m1^  ind  gromdvMcr.  Da«MMnf  a 
low  area  and  yowyiaf  oot  b^iab  waier  ha*  created  a 
ycar>row»d  water  laffty  lake  The  yo»i  and  pod  foondebon 
concepc  tttcd  citeaiivdy  ha*  proved  qattc  locccaafid.  The 
feantar  b  an  improuve  toe  of  an  ekvated  floor  ^bove  pem^ 
froat.  Older  butldmpt  have  been  itabdited  by  addiof 
sta|  iniobtioo  above  aopportinp  *o3s  and  initalfan  «ven 
attriin^  below  the  ftni  flow.  Water  boe*  and  ocher  tndbics 
arc  Mpported  oa  timber  beat*  anchored  in  pemafrou. 

MP  llflf 

DETAILS  BEHIND  A  T>TICAL  ALASKAN  PILE 
FOUNDATION. 

Tobiatson.  W,.  et  al.  Intcnutional  Conference  on  Per- 
mafrott.  3rd.  ^monton.  Alberta.  Canada.  July  I0<13. 
197$.  Proceedinp.  Vol.1.  Ottawa.  National  Re> 
search  Cduncil  of  Chnada.  197$.  p.$9M97.  With  Rics* 
sian  and  French  summaries.  7  refs. 

Johnson.  P. 

32-3795 

BUILDINGS.  FOUNDATIONS.  PERMAFROST 
BENEATH  STRUCTURES. 

Itltcn  a  orchoqieat  Barur  litand  bomed  down,  a  replacement 
wa*  orpcntly  needed.  The  new  foondataon  coniiit*  of 
forry-ft^  *tcd  pipe  pcics.  2S  m  in  Jiameter.  act  in  4.4 
to  >.t  m  deep  hole*  ma^  with  a  44  m  diameter  aogcr 
The  annolo*  wa*  bockflfied  with  a  *and*wacct  slnrry.  Shny 
freezebnek  wa*  clo«<!y  mositored  nnaf  thcrmoeoopk*.  A* 
ffccirbnck  wa*  rapid,  the  contractor  wa*  allowed  to  ict 
steel  beams  on  a  pfie  flve  days  after  U  was  inialkd  and 
ponr  concrete  ten  days  after  the  last  pSewa*  set.  Cfoyndoa- 
ter  problem*  dnrmf  Jtdy  rcqmred  casiof  of  aogcred  holes 
with  -SI  m  diameter  pipe  to  a  depth  of  I  m.  Mechmtcal 
difyki^ie*  and  lack  of  a  crane  slowed  pde  laifillarmn.  boe 
contractor  rc»oorccfoCncs*  fot  the  io4  dene  Sohae^oent 
devation  syrveya  and  thcrmeceopk  aaeasarement*  indicate 
that  the  fowndaiioa  b  solidly  frorea  and  stable. 

MP  IttO 

LAND  APPLICATION  OF  WASTEWATEK  IN 
PEKMAFKOST  AREAS. 

Sktten.  R.S.  Intcmational  Conference  on  Permafrott. 
Ird,  EdnMnlon.  Albert*.  Canada.  Jitljr  lO-tJ,  i|7t. 
Proeecdlnga.  Vol.1.  Oltarea.  Natiooal  Research 
Cowicil  of  Canada.  I97t.  ^9I  I-9I7.  9l1(h  Ruuian 
and  French  awnmariea.  14  refa. 

32-3791 

WASTES,  waste  TREATMENT.  WATER 
TREATMENT.  IRRIGATION. 

Land  appbcauoo  of  wastewater  can  serveasahspkprtfersancc 
treaunent  system,  as  a  fmzl  dAfosal  step  for  treated  cfRoesu. 
and  a*  a  potts^l  step  for  pam^y  created  efSomtv  Etpm* 
mental  stodic*  coesdacted  near  Fattbanks^  Alaska,  dmisp 
If74«*4  sssesapted  both  h>4h  <5  5  to  152  teetersryeaxl 
and  low  rate  (04  to  5.5  in.*)T)  sysuas  for  the  psj^oe 
of  poltshmp  acraud  lapoen  rffloent  to  mert  secondary  treat* 
meat  enterta.  Resslu  from  Ike  slow  rate  system  indicate 
chat  dnsktsp  water  ^sahty  can  be  achscsed  However, 
even  thoofh  nttrogen  rcmosal  b  not  as  great,  the  high 
rate  (rayed  stAvatson)  system  is  considered  to  he  asore 
feasible  for  cold  climate  condrtions  became  the  aecd  for 
winter  storage  is  less,  the  system  docs  sot  rely  on  vrgetatiTe 
optake.  and  the  fnc'draiamg.  <Aarse*tcstnred  soils  sweessary 
sach  systems  caa  he  fosad  ta  aUvsial  vaSrys  and  coasul 
arras  where  many  Arctsc  eoeammuttes  are  located  For 
isost  wastewater  constiti^ts,  high  rate  systems  vc  eapa^ 
«d  snstamed.  cfTeetive  performance  m  eatreme  cfcmatcs 

MP  lilt 

RADAR  ANLSOTROPY  OF  SFJi  ICE  DUE  TO 
PREFFJIREO  AZlMUniAL  ORIENTATION  OF 
THE  HORIZONTAL  C.A.XES  OF  ICE  CRYS¬ 
TALS. 

Koxm,  A..  Cl  al.  Mar.  197$.  No.3$.  p.171-201.  32 
refs. 

Morey.  R.M. 

32-3S7$ 

ICE  CRV.STAI.  STRUCTURF.,  SEA  ICF..  OCEAN 
CURRENTS.  RADAR  ECilOF.S.  ANISOTROPY. 

Resslu  of  ur.pds<>  radar,  see  crystal  <*asts  and  S9b>ice  ccrreai 
mcasurcaseats  on  the  fast*iee  near  Narwhal  IslasaL  Alaska, 
arc  presested  The  crystal  strvxtsrr  of  the  kc  was  foaawl 
to  have  a  hoerroeu!  eryst^  e^avts  with  a  yreferted  armsath^ 
oneatatson  This  oesentatom  was  foead  to  ahgn  wtah  the 
dtfcctson  of  the  nxneat  at  the  nr  mater  mtrrface  lespiiSse 
radar  rffleeitoa  Reassrraseats  revr^d  that  the  preferred 
or^tatsoo  of  the  sea  tec  erysial  strwtttrr  behaved  as  a 
fSKromavepedanrer  It  mat  observed  that  when  the  aatraaa 
F.>rieM  mas  orxsted  para^ki  mith  the  t-arts  of  the  trysul 
plate^eu  a  strong  rrfles£M*o  of  the  radar  trgnal  from  the 
bot^wa  t4  the  kc  mas  obeaiaed  Homorr.  mhea  the 
aatraaa  H>fleSd  «as  *<ercated  perpmdretdar  to  the  e*asts. 
Ro  bi^tom  rcSlecti'm  mas  detected  The  revidts  of  thtv 
stisdy  f^y  ssppwt  rarher  rrpocts  of  »ea  ue  ta-hoeaograeitv 
and  aatsotropy  in  refrreaer  to  both  strweimr  and  rleeiroaag* 
Rftie  energy  traasmnsson 


MP  1112 

LAND  TREATMENT  MODULE  OF  THE  CAP- 
DET  PROCRA.M. 

Mcny,  CJ..  ct  at.  Sjrniputium  on  Mililaty  Applica- 
lions  of  Environmental  Rcacarch  and  Ea(inccnn(. 
tih.  Dec.  7*1.  1977.  E<!|c— ood.  Mafjrlaad.  1977, 4p. 
Spi^.  P.A. 

32-3941 

waste  TREATMENT,  WATER  TREATMENT. 
COMPUTER  PROGRAMS. 


MP  1113 

PREU.MINARV  ANALYSIS  OF  WATER 

equivalent/snow  characteristics 
USING  LA.NDSAT  DIGITAL  PROCESSING 
TECHNIQUES. 

Merry,  CJ..  et  al,  Eaitem  Snonr  Conference,  Feb.  3- 
4,  19^.  Brilevillc,  Ontario.  Canada.  Proccedinf*. 
1977.  t«  leaves.  20  refs. 

McKim.  H.L..  Cooper,  S..  Unjar.  S.G. 

32-3942 

REMOTE  SENSING.  DATA  PROCESSING. 
SNOW  WATER  EQUIVALENT.  SNOW  DEPTH. 
The  primary  creylutes  U  this  asaljsrs  *m  t.  evahase 
the  acc«acy  mt  the  areal  catcat  t4  %atm  and  t. 

iklafwiiic  the  rctaOMiahif  Wt.rra  the  natcr  c^anaScat  aT 
the  rMafiKk  and  the  fademre  ahra-nfif  ft»m  tW  LANDSAT 
distal  data.  The  test  area  teketed  far  thta  taah  mat 
the  Dickey.  Lmda  SchMd  Lakes  Preirct  teeated  ahavc  the 
eMtlwsee  of  the  St.  tefea  aod  Affas^h  Ritm  is  svthcTs 
Maick.  The  erna.*lf  alceritlMi  atdiled  is  tins  atadv 
«es  tw.  fcataees-  asd  "a^ed.*”  .4  the  LASDSAT 

dt^tal  data  tr*  elasacQr  the  stahbfeetra!  dau  at:,  taad  and 
saeer  ekefecici.  Three  ssm  cMSses  (ABafash  i.  Bceeh 
Ridfe  asd  Nmcstde  R|  jxtdstf  m.«  drych  asd  mater  eexeta* 
Icat  data  mere  (Mated.  Has  task  mat  aeceeaafahed  maj 
eMmpmcer.gcmerated  fray  teale  yriasaMt  (tcale  I  tejOOO)  asd 
tapepraahae  TTtpi.  TTse  yrehmsmary  rctmStt  isdieated  tlsac 
the  msm  radrasee  raNct  rrataised  affe.iisauVy  the  tame 
rMatcn£armateree«va(esira!M.r9.5taehcs.  Ealrarmta* 
tMO  these  radrasee  vaNcs  far  the  esnre  makrthed  cart 
be  Sled  t.  stap  the  areal  evkat  .4  tsem  emteritedClatiMi 
mtOs  a  makr  e^snakst  taNe  ,4  9,5  isrbet  mhieh  csablet 
eMsyotanae  .4  pacestsal  makr  resafL 


.MP  1114 

USE  OF  THE  LANDSAT  DATA  COLLECTION 
.Sr'.STEM  AND  IMAGERY  IN  RESERVOIR 
MANAGEMENT  AND  OPERATION. 

Cooper.  S..  ct  at  W’allham.  .Massachusetts.  US.  Army 
Corps  of  Enpecers.  1977.  cl50p..  Numerous  refv 
Buckclcsk.  T.O..  McKim.  ILL.  Merry.  CJ. 

32-3943 

WATER.SHEDS.  REMOTE  SENSING.  SPACE- 
BORNE  PIIOTOGRAPHV.  COMPUTER  AP- 
PUIC.ATIONS.  SNOW  WATER  EQUTVAUtNT. 
The  Nem  Ec^lasd  Dontas  C-eyt  -d  Esssierrs  desaaessuakd 
the  sie  ,4  the  dau  <«4k«t>aa  asd  ssafrrr  tstterst  ts  matCTshed 
nasiyrstest  A  ssCTSst  astessa  rc4tiui  mat  rtferbtthed 
asd  tsurfaced  mtth  a  eaesTster  s-  rr-otde  as  astaeusr 
(roasd  recciter  tunart  mhirh  aeerated  scarit  rresssMtl} 
far  -or;  IS  isasOtt.  Adenxau  rehabchtt  far  apcrattamal 
ste  mat  grates,  asd  dasly  praredarct  mrrV  eaesTrciied  o* 
ase  ha(f  hasr  a4  a^eraue  ttsse  Ter  dat  Caesrantast 
a4  eattt  asd  arcrauas  eaettuamt  mrfr  d.'amn  acasf  Issdta; 
DCS.  GOES  DCS.  asd  srt-md  bated  radta  C  aeaTEtet  ct«s 

Tanble  tapet  a4  Lasdtat  ssaecry  mere  asa!trrd  ta  etalsate 
the  suTTts^  aeesrary  -d  rite  area  a4  team  ta  detenstse 
a  retauasthtr  betmees  rite  maur  c^tstrier.i  aT  a  isamTark 
asd  the  radtasee  reeatded  ts  lasdtat  dtciut  data,  asd  ta 
dehseate  metlasdt  asd  Oaad  areat  st  Nem  Esslasd  Sestae 

sttetfaret  mere  dctriaTed  asd  etatmatrd  far  rise  laEerttxt 
af  rea!  tsse  rstttaestesul  daU  tta  the  lasdtat  DCS 


MP  1115 

F.COLOGICAL  BA.SF.LINF.  INVESTIGATIONS 
ALONG  THE  YUKON  RI\FJ(-PRU>DIIOF.  RAY 
HAUL  ROAD.  ALASKA. 

Bromn,  J ,  ed,  Hanover,  Nem  Hampshire.  U‘  5  Arm) 
Cold  Repons  Rcsearth  and  hnpnrennf  laboratarv, 
197*.  13lp..  Projteis  rcpoti  to  the  ITepattmeni  ol  Un- 
er*v.  For  individual  reports  tee  32-3*S9  throujth  ,*2* 
3*9* 

32-3*** 

ROADS.  F.NVIRONMF.STS.  VEGETATION. 
rUANTS  (BOTANY).  MAPPINCi 


MPIIIC 

DISTRIRUnON  ASD  PROPEXnES  OF  ROAD 
DUST  AND  ns  POTENTIAL  IMPACT  ON  TUN¬ 
DRA  ALONG  THE  -NORTHERN  PORTION  OF 
THE  YUKON  RIVER-PRUDHOE  RAY  HAUL 
ROAD.  CHEMICAL  CO-MPOSmON  OF  DUST 
AND  VEGETATION. 

Iskandar.  I.K,  ct  aU  Ecolopcai  bnscUoe  wvestipation* 
alonf  the  Yukon  Rivcr-Pnadhoe  Ray  Haul  Roud.  Alai- 
ka.  edited  by  3.  Rronrn.  MP  UI5.  Hanover.  New 
Hampshire.  US.  Army  Cold  Reports  Research  and 
Enfinccrint  L^wratoiy.  1979.  p.tI0-UI.  2  reCk 
Qiarry.  S.T..  Bromm.  3. 

32-3196 

ROADS.  DUST.  TUNDRA  VEGETATION. 
CHEMICAL  ANALYSIS.  ION  DENSITY  (CON¬ 
CENTRATION). 


.MPIII7 

OBTAINING  FRESH  WATER  FROM  ICE- 
BERCS. 

Mellor.  M..  1977.  VoL3l.  ^!93.  In  Russiaa. 

32-3932 

WATER  SUPPLY.  ICEP5RCS.  ECONOMIC 
ANALYSIS. 

Ctaaduiiarti  e4  tm^m  cmitfcrcnect  rta  the  tamyif  and  aribrari— 
al  iecherp.  amc  hdd  is  Pari,  is  imae.  1977.  the  achcr 
attheL'ncTcnitye4lamsi3  0ct..I977.arercticmed.  There 
is  keen  tstcrett  i«  mater  tapfly  Ctm  iceberp.  bmc  trcharnl 
frabSems*  remtaoL  Rampb  cstaauus  tmAcarr  that  nbriimim* 
matcT  fr«m  Kckerp  teay  be  eeetirievtfy  mteftd  fM  rich 
CMAtnet  mtrit  a  rrrah.matcr  thccta*c. 


MP  IIIB 

SO.ME  CHARACIERISnCS  OF  CHIOUNDEO 
FLOEBERCS  NEAR  PRUDHOE  BAY,  ALASKA. 
Kovacs.A..ctaLSc^  1976. 29(3).  ^t69•l72. 10  rc6. 
For  aaotber  version  of  this  paper  sec  32*10B3. 

Comr,  AJ. 

32-1052 

SEA  ICE.  SOUNDING.  ICE  BOTTOM  SURFACE. 
ACOUSne  .MEASURING  INSTRUMENTS.  ICE 
STRUCTURE.  PRESSURE  RIDGES. 


MPtll9 

ARCTIC  AND  SUBARCTIC  ENVIRONMENTAL 
ANALYSIS. 

Anderson.  D.M,  ct  aU  Dec.  1972.  13(5).  p.25.30. 
Hat^cn.  R.K..  Gallo.  LW..  Sbufhlcr.  CW„  McKim. 
H  L.  MarUr.  T.U 
27-2043 

RE.MOTF.  SENSING.  TERRAIN  IDENTIFICA¬ 
TION.  ERTS  IMAGERY. 

The  asrisMt  radirate  riut  dau  fr<mn  rite  Earth  (tcsMcrct 
Terhs-d-sy  Satrlhte.  EBTS-I.  mril  yctide  praur  -fptrtamrty 
t*  ttsdy  rrlattMthtpt  brtmrxtt  lasm  pack  and  nter  tee. 
tstfare  eirrtdsumt  asd  emattal  tedase*uti-m  prsccsterw  and 
pcT=aft--tt.trrruttte  rrfati-rtthtpt  As  eii~p'r  ,4  EKT5. 
1  tstayrTt  al  a  115  t^sarr  isrie  area  250  tzdo  NW  al 
Fasba^t.  Alatka  tt  thtMs  mtrit  detaded  idrttri6eat9<t  al 
59  cl4>td  asd  tertais  featerrt. 


MP  1120 

MESOSCALF.  DEFORMATION  OF  SFJk  ICE 
FRO.M  SATELLnF.  IMACFJtk*. 

Anderson.  D  M,  et  *L  Oel.  25.  1973.  NASA-CR- 
135741.  3^.  N73-33307. 

Cromder.  W.K,  McKim.  H.I..  Hibler.  W.D,  III. 
29-141 

SEA  ICE,  ICE  MECHANICS.  REMOTESENSING. 
ERTS  IMAGERY- 


MP  1121 

ICE  AND  SNOW  AT  IIICII  ALTITUDES. 

McUor.  M,  Symposium  tta  Hi*h  Altitude  Geoecoloty. 
Denter.  CrtWado.  FcbL  20-25.  1977  American  As- 
sociation  for  the  Adtancement  rtf  Science.  1977.  lOp. 
3:-f|79 

.SNOW  PHY.SICS..SNOW  MECHANICS.  ICE  PHV- 
.SICS 


•MP  1122 

OPPORTIMTIES  FOR  PFJtMAFROST-RFXAT- 
FJ)  RESi:ARai  A.S.SOaATFJ)  wmi  THE 
TRAN-S-ALASKA  PIPFXINF.  .SY.STF„M. 

National  Rcscatth  CrtitnuL  PrtUr  Research  Board. 
Committee  on  Permafrost.  Uashin^ton.  D.C,  Nation¬ 
al  Academy  of  Setenees.  1975.  37p .  Rcpotl  rtf  Work- 
thop.  Match  19.22.  1975.  .SemtsdaJe.  Anrona 
J2-422I 

MEETINGS.  RISK-CRCH  PROJECTS.  PERMA 
FRO.ST.  PIPELINFS 
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MISCELLANEOUS  PUBLICATIONS 


MP  1123 

EFFECTS  OF  HOVERCRAFT,  WHEELED  AND 
TRACKED  VEHICLE  TRAFnC  ON  TUNDRA. 
Abele,  O.,  Mu.  1976,  N0.U6,  Mtukeg  Retetrch  Con¬ 
ference,  16th,  Oct.  7, 1976.  Proceedings,  p.186-215, 
16  refs. 

31-1510 

AIR  CUSHION  VEHICLES,  TRACKED  VEHI¬ 
CLES,  VEHICLE  WHEELS,  TUNDRA  VEGETA¬ 
TION,  DAMAGE. 

In  support  of  the  Advanced  Reseuch  ProjecU  A|ency  (ARPA) 
ArcUc  Sutfue  EffecU  Vehicle  (ASEV)  Ptogrtm,  UilIIc  tesU 
were  conducted  during  the  summer  of  1971  neu  Bsrrow, 
Alstks,  on  various  types  of  tundra  rerrains  using  an  SK- 
5  Air  Cushion  Vehicle.  The  main  objectives  of  the  study 
were  to  investigate  the  effects  of  air  cushion  vehicle  operations 
and  tralllc  on  tundra,  speciflcaliy,  the  extent  and  pattern 
of  erosion,  the  degree  of  damage,  initial  and  permanent, 
to  the  vegetation,  the  subsequent  effect  on  the  soil  thermsi 
regime  due  to  any  surface  disturbance  by  the  ACV,  and 
to  compare  the  general  ecological  impact  of  ACV  traffic 
with  that  of  other  ground  vehicles 


MP  1124 

DIFHCULTIES  OF  MEASURING  THE  WATER 
SATURATION  AND  POROSITY  OF  SNOW. 
Colbeck,  S.C.,  197b,  20(82),  p.189-201,  26  refs. 

32-4457 

WET  SNOW,  SNOW  WATER  CONTENT, 
POROSITY,  SATURATION,  MEASURING  IN¬ 
STRUMENTS,  ACCURACY,  REMOTE  SENSING. 
Liquid  saturation  and  porosity  control  most  of  the  important 
material  properties  of  wet  snow,  hence  accurate  measuremenu 
of  these  two  parameters  are  of  the  utmost  importance  for 
both  fieid  reaearch  and  glaciotogical  applications.  Neverthe¬ 
less,  moat  of  the  Instruments  in  use  arc  not  capable  of 
making  accurate  determinations  of  saturation.  An  error 
analysis  shows  that  only  direct  measurements  of  the  liquid 
volume  can  provide  accurate  values  of  water  saturation,  hence 
the  melting  calorimeter  is  inherently  inaccurate  While 
centrifuges  extract  some  of  the  liquid  for  direct  measurement, 
there  is  always  some  residual  liquid  left,  depending  on  the 

Sain  slie  and  structural  parameters  of  the  ice  matnx  There- 

re.  some  uncertainty  exists  over  the  interpretation  of  the 
dau  obulned  from  centnfbges.  High-frequency  capaciUnce 
probes  can  be  used  either  in  silu  or  on  the  surface  and 
are  very  wnsitive  to  the  \olume  of  liquid  present.  CaMci- 
tance  probes  are  by  far  the  best  of  the  available  devices 


MP  1125 

1977  TUNDRA  FIRE  IN  THE  KOKOLIK  RIVER 
AREA  OF  ALASKA. 

Hall,  D.K.,  et  al.  Mar.  1978, 31(1),  p.54-58.  ADA-062 
439,  10  refs. 

Brown,  J.,  Johnson,  L.A. 

32-4577 

TUNDRA  VEGETATION,  REMOTE  SENSING, 
SPACEBORNE  PHOTOGRAPHY,  THAW 
DEPTH,  FIRES. 

The  authors  describe  a  liahtning-ser  fire  on  the  north  coast 
of  Alaska  southwest  of  Barrow  in  Jiily-August,  1977 
Ground  and  satellite  observations  were  i,-sdc  tu  determine 
the  effects  of  the  fire  on  the  tundra  vegcution  end  the 
thaw  depth  of  the  permafrost.  The  study  indicates  that 
nstural  drainsges  form  effective  fire  breaks  in  the  region 
and  that  fire  intensity  is  related  to  vegcution  type  and 
the  moisture  present  in  the  soil. 


MP  1126 

RADAR  PROnLE  OF  A  MULTI-YEAR  PRES¬ 
SURE  RIDGE  FRAGMENT. 

Kovacs,  A..  Mar.  1978,  31(1),  p.59.62,  9  refs. 
32-4578 

SEA  ICE,  PRESSURE  RIDGES,  RADAR  ECHOES, 
ICE  COVER  THICKNESS. 

The  usefulness  of  radar  profiting  pressure  ridges  of  multi- 
y.sr  ice  is  desenbed.  Radar  echoes  provide  thickness 
measuremenu  of  ridge  keels  and  sails  and  help  to  define 
the  most  difficult  of  all  Arctic  obstacles.  The  author 
warns,  however,  that  the  radar  technique  is  still  in  lu  infancy 
and  ait  but  excludes  profiling  the  thickness  of  first-year 
ice  pressure  ridges. 


MP  1127 

EFFECT  OF  TEMPERATURE  AND  STRAIN 
RATE  ON  THE  STRENCrTH  OF  POLYCRYSTAL- 
LINE  kt:. 

Haynes,  F.D.,  Oct.  1977,  No.121,  p.107-111,  8  refs. 
32-4701 

ICE  CRYSTALS,  ICE  STRENGTH,  TEMPERA¬ 
TURE  EFFECTS,  STRAIN  TESTS,  SNOW  ICE 

The  focus  of  this  paper  is  on  the  resulu  of  laboratory 
teru  on  polycrysullinc,  isotropic  snow  icc  Test  tempera¬ 
tures  ranged  from  OC  to  -56C,  and  strain  rates  ranged  from 
0001  face  to  0  I /sec  TesU  in  both  uniaxial  compression 
and  uniaxial  tension  were  made  on  dumbbell  shaped  specimens 


MP  1128  _ 

ICEBERG  THICKNESS  AND  CRACK  DETEC¬ 
TION. 

Kovaca,  A.,  International  Conference  and  Workshops 
on  Iceberg  Utilization  for  Fresh  Water  Production, 
Weather  ModiEcation,  and  Other  Applications,  Ist, 
Iowa  State  University,  Ames,  October  2-6,  1977, 
Proceedings.  Edited  by  A.A.  Husseiny,  New  York, 
Pergamon  Press,  1978,  p.I31-145,  18  refs. 

32- 4718 

ICEBERGS,  ICE  COVER  THICKNESS,  RADAR 
ECHOES,  ICE  ISLANDS,  CREVASSES,  ICE 
CRACKS.  ANTARCTICA— MCMURDO  SOUND. 
Resulu  obuined  with  an  impulse  radar  system  used  to  profile 
the  thickness  of  and  detect  cracks  in  a  ubular  iceberg  in 
McMurdo  Sound,  Anurctica,  and  an  ice  uland  in  the  Beaufort 
Sea  near  Raxman  Island,  Alaska,  are  preKnted.  Graphic 
recorda  are  shown  of  the  radar  impulse  travel  time  which 
clearly  reveal,  for  the  flral  time,  the  bottom  relief  of  each 
ice  tormauon  Also  detected  in  the  anurclic  iceberg  was 
an  echo  signature  from  an  mfiltration-bnne  layer.  The 
impulse  radar  signature  of  a  J-m  wide  crevasse  in  the  McMurdo 
Ice  Shelf  is  also  shown.  The  lime  of  flight  of  the  radar 
impulse  in  the  ice  island  is  compared  with  a  24.05-m  drill 
hole  meuurement  of  the  icc  thickness.  The  effective 
velocity  of  the  radar  impuUe  in  the  ice  island  was  found 
to  be  0  I6m/ns  and  the  effective  dielectric  consunl  of  the 
ice  to  be  3.S  The  findings  show  that  Ubular  icebergs 
are  flawed  by  cracks  or  crevasses  which  could  be  expected 
to  propagate  through  the  icc  when  an  iceberg  reaches  the 
edge  of  the  pack  where  it  is  subject  to  stresses  induced 
by  sea  swell  and  waves  (Auih.) 

MP  1129 

CATALOG  OF  SNOW  RESEARCH  PROJECTS. 
Hanover,  N.H.,  U.S.  Army  Cold  Regions  Research 
and  Engineering  Laboratory.  Oct.  1975,  103p 
Dumont,  N.,  ed. 

33- 66 

SNOW  SURVEYS.  RESEARCH  PROJECTS. 

MP  1130 

SHALLOW  SNOW  PERFORMANCE  OF 
WHEELED  VEHICLES. 

Harrison,  W.L.,  International  (Conference  of  the  Inter¬ 
national  Society  for  Terrain-Vehicle  Systems.  5th,  De¬ 
troit,  Mich.,  June  2-6,  1975,  Proceedings.  Vol.2, 
Hoboken.  N.J.,  tl976j,  p.589-614.  14  refs. 

SNOW  COMPRESSION.  TRACTION,  LOADS 
(FORCES).  SNOW  MECHANICS.  RUBBER 
SNOW  FRICTION.  SNOW  COMPACTION, 
ANALYSIS  (MATHEMATICS),  VEHICLES. 

MP  1131  „ 

MATHEMATICAL  MODEL  TO  PREDICT 
FROST  HEAVE. 

Berg,  R.L.,  et  al,  International  Symposium  on  Frost 
Action  in  Soils,  Lulei,  Sweden,  Feb.  1977.  Proceed¬ 
ing',,  Vol.2,  University  of  Lulei,  1977,  p.92-109,  14 
refs. 

Gr.-tner,  K.E.,  Cuymon,  G.L. 

3'-  345 

MATHEMATICAL  MODELS.  SOIL  WATER  MI¬ 
GRATION.  HEAT  TRANSFER,  FROST  HEAVE, 
FROST  PENETRATION. 

A  mathematical  model  of  eoupled  heal  and  moisture  flow 
in  soils  has  been  developed  The  model  includes  algoiithms 
for  phase  change  of  soil  inoisturc  and  frost  heave,  and 
several  types  of  boundary  and  initial  conditions  are  permitted 
The  finite  element  method  of  weighted  residuals  (Galerkin 
procedure)  was  chosen  to  simulate  the  spatial  regime  and 
the  Crank-Nicolson  method  was  used  for  the  lime  domain 
portion  of  the  model  Comparison  of  simulated  and  experi- 
menul  daU  illustrates  the  impor-unce  of  unulutaied  hydraulic 
conductivity  It  is  one  parameter  which  is  difficult  to 
measure  and  for  which  only  a  few  laboratory  test  results 
arc  available  Therefore,  unsaiuralcd  hydraulic  conductivi¬ 
ties  calculated  in  the  computer  model  may  be  a  significant 
source  of  error  in  calculations  of  frost  heave 

MP  1132 

SEA  ICE  PRESSURE  RIDGES  IN  THE  BEAU¬ 
FORT  SEA. 

Wright,  B  D  ,  et  al,  lAHR  Symposium  on  Icc  Prob¬ 
lems.  Lulei,  Sweden,  Aug  7-9,  1978  Proceedings. 
Part  I,  International  Association  for  Hydraulic  Re¬ 
search,  1978,  p.249-271,  10  refs. 

Hnatiuk,  J.,  Kovacs,  A. 

33-375 

SEA  ICE,  PRESSURE  RIDGES,  ICE  MODELS. 

The  ice  cover  in  the  Beaufort  Sea  is  characterized  by  extreme 
irregularities  in  thickness  which  arc  produced  by  ihc  motion 
and  resulting  deformation  of  Ihc  sea  ice  Pressure  ridges, 
which  are  an  Integra',  part  of  tnis  irregular  and  formidable 
ICC  cover,  arc  recognized  as  the  largest  and  most  hazardous 
ice  formations.  Here,  a  number  of  cross-sectional  profiles 
of  first  and  multi-year  pressure  ridges  in  the  Beaufort  Sea 
arc  presented,  which  include  both  frcc-flosting  and  grounded 
ice  forms  The  cross-sections  of  these  multi-year  ridges 
suggest  that  they  can  be  adequately  described  by  one  ridge 
model  with  a  constant  sail  to  keel  ratio  and  geometry 
It  IS  shown  that  the  ice  comprising  multi-year  ridges  is 


solid,  with  the  interblock  voids  existing  at  the  time  of  their 
formation  being  completeiy  filled  with  ice.  Several  first- 
year  pressure  ridge  profiles  arc  also  discussed,  which  indicate 
that  these  ridges  cannot  be  represented  by  any  one  geometnc 
model  as  their  sail  to  keel  ratios  and  geometries  arc  quite 
variable. 

MP  1133 

ICE  AND  NAVIGATIGN  RELATED  SEDIMEN¬ 
TATION. 

Wueb^n,  J.L.,  et  al,  lAHR  Symposium  on  Ice  Prob¬ 
lems,  Lulei,  Sweden,  Aug.  7-9,  1978.  Proceedings, 
Part  1,  International  Association  for  Hydrauiic  Re¬ 
search,  1978,  p.393-403,  5  refs. 

Alger,  G.R.,  Hodek,  R.J. 

33-383 

ICE  COVER  EFFECT,  ICE  NAVIGATION,  SEDI¬ 
MENT  TRANSPORT. 

This  paper  examines  the  hydrodynamics  cf  vessel  pamge 
throuih  t  restneted  channel  and  the  resulting  potential  for 
sediment  translocation  Examples  of  field  measurements 
arc  presented  which  show  a  complex  pattern  of  changes 
m  water  current  magnitude  and  direction.  The  constnction 
of  the  channel  by  a  ship  creates  a  drop  in  the  water  surface 
that  travels  with  the  ship  The  application  of  the  concepts 
01  effective  stress  and  upward  seepage  forces  to  the  nver* 
l^d  material  predicts  that  the  potential  for  sediment  transloca* 
tion  increases  upon  the  passage  of  this  moving  trough.  Three 
modes  of  granular  bottom  sediment  transport  were  observed: 
bed  load,  saltation,  and  a  process  referred  to  u  explosive 
liquefaction. 

MP  1134 

ARCHING  OF  MODEL  ICE  FLOES  AT  BRIDGE 
PIERS* 

Calkins,  D.J.,  lAHR  Symposium  on  Icc  Problems, 
Lulei,  Sweden,  Aug.  7-9,  1978.  Proceedings,  Part  1, 
International  Association  for  Hydraulic  Research, 
1978,  p.495.507,  7  refs. 

33-391 

RIVER  ICE,  ICE  FLOES,  BRIDGES,  PIERS.  ICE 
PRESSURE,  ICE  MODELS,  ICE  DEFORMATION. 

A  model  study  of  the  formation  of  icc  arching  at  the  upstream 
faces  of  rounded  bridge  piers  was  conducted  In  a  hydraulic 
Hume  Polyethylene  plastic  was  used  to  simulate  square 
ice  floes  of  two  liics,  37  mm  and  74  mm  A  power 
Kinction  retaiing  the  upstream  surface  ice  concentration  to 
a  sue  ratio  (characteristic  block  size  over  pier  spin  opening) 
distinguishes  between  the  arching  and  non-arching  conditions 
at  velocities  below  the  critical  value  for  undertuming  of 
individual  ice  floes. 

MP  1135 

FRAZIL  ICE  FORMATION  IN  TURBULENT 
FLOW. 

MUllcr,  A.,  ct  al,  lAHR  Symposium  on  Ice  Problems, 
Lulei,  Sweden,  Aug.  7-9,  1978  Proceedings,  Part  2, 
International  Association  for  Hydraulic  Research, 
1978,  p.219-234,  9  rcfs. 

Calkins,  D.J. 

33-409 

FRAZIL  ICE,  ICE  FORMATION,  TURBULENT 
FLOW,  SUPERCOOLED  WATER,  ICE  NUCLEI. 

To  study  icc  nucleation  and  heat  transfer,  fratil  icc  was 
produced  expenmcntally  under  controlled  conditions  Tur¬ 
bulence  was  generated  by  a  moving  grid  in  a  turbulence 
jar,  where  water  could  be  cooled  below  the  freezing  point. 
Frazil  was  observed  by  means  of  a  schlicren  system  and 
the  number  of  ice  particles  was  counted  on  photographs. 
No  frazil  ice  formed,  regardless  of  turbulence  and  for^n 
material,  unless  the  Nvaicr  was  seeded  with  ice  nuclei  The 
num^r  of  particles  grew  during  the  experiment,  the  growth 
rate  increased  with  greater  supercooling  and  higher  velocity 
of  (he  grid  This  indicates  a  multiplication  process  induced 
by  secondary  nucleation  The  heal  transfer  per  particle 
normalized  with  supercooling,  and  the  size  of  the  particles 
was  constant  in  all  experiments  wiihm  the  accuracy  of  measure¬ 
ment  From  these  observations,  it  can  be  concluded  that 
(he  total  ice  production  is  predictable  if  the  heat  transfer 
per  particle  can  be  estimated  from  turbulence  data  and  if 
the  num^r  of  particles  can  be  calculated  A  nucleation 
theory  is.  however,  not  available  and  is  regarded  as  the 
crucial  question 
MP  1136 

RIGHTING  MOMENT  IN  A  RECTANGULAR 
ICE  BOOM  TIMBER  OR  PONTOON. 

Perham,  R  E.,  lAHR  Symposium  on  Icc  Problems, 
Lulei,  Sweden,  Aug.  7-9.  1978  Proceedings,  Part  2, 
international  Association  for  Hydraulic  Research, 
1978.  p.273-289,  5  refs. 

33-413 

ICE  BOOMS.  FLOATING  STRUCTURES. 

The  ability  of  an  itc  boom  umber  to  resuain  ice  floes 
IS  governed  by  its  capacity  to  float  and  to  resist  being 
overturned  Six  maihcmatiLal  equations  lhai  describe  this 
capacity  for  a  rcciangular-shapcd  timber  have  been  worked 
out  and  are  presented  here.  The  limits  of  each  equation 
are  also  given  Phey  arc  tailed  righting  moment  equations, 
and  from  them  dimensionless  values  of  righting  moment 
may  be  calculated  The  equations  have  been  evaluated 
for  some  general  condiiions.  and  for  a  feu  specific  cases 
involving  water  and  vkxxJ,  and  for  one  ta'c  concerned  with 
designing  a  steel  pont<x»n  b<K)in  The  calculations  were 
done  by  a  computer  program  which  is  not  included.  The 
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dati  provided  include  three  (npht  end  two  tebles  of  dimension* 
leu  vilues.  Ali  in  ell,  the  informstion  should  be  very 
useful  in  evsiueting  new  designs  of  ice  boom  timbeis  and 
pontoons. 


MP  1137 

ENTRAINMENT  OF  ICE  FLOES  INTO  A  SUB¬ 
MERGED  OUTLET. 

Stewart,  D.M.,  et  at,  lAHR  Symposium  on  Ice  Prob¬ 
lems,  Lulei,  Sweden,  Aug.  7-9,  1978.  Proceedings, 
Part  2,  International  Association  for  Hydraulic  Re¬ 
search,  1978,  p.291-299,  2  refs. 

Ashton,  C.D. 

33-414 

FLOATING  ICE,  WATER  INTAKES,  WATER 
FLOW. 

Results  of  a  series  of  Isboratoiy  experiments  in  a  flume 
to  determine  the  conditions  under  which  floating  ice  floes 
are  entrained  into  a  submerged  outlet  are  reported  Entrain- 
ment  is  found  to  occur  when  a  Froude  number  based  on 
outlet  velocity  and  submergence  depth  is  exceeded  and  that 
cntical  Froude  number  is  a  function  of  the  ratio  of  outlet 
height  to  upstream  flow  depth.  The  critical  Froude  number 
is  also  shown  to  uymptotically  approach  the  Froude  number 
corresponding  to  equilibrium  accumulation  thicknesses  of  ice 
floes  at  a  surface  obstruction  as  the  outlet  height  approaches 
the  flow  depth.  Interpretation  and  application  to  design 
of  submerged  outlets  is  discussed. 


MP  1138 

ICE  ARCHING  AND  THE  DRIFT  OF  PACK  ICE 
THROUGH  CHANNELS. 

Sodhi,  D.S.,  et  al,  lAHR  Symposium  on  Ice  Problems, 
Lulel,  Sweden,  Aug.  7-9,  1978.  Proceedings,  Part  2, 
International  Association  for  Hydraulic  Research, 
1978,  p.415-432,  25  refs. 

Weeks,  W.F. 

33-423 

SEA  ICE,  DRIFT,  WIND  VELOCITY,  CHANNELS 
(WATERWAYS),  ICE  MODELS. 

Models  originally  developed  to  describe  the  arching  and 
the  movement  of  granular  matenals  through  hoppers  or  chutes 
are  applied  to  arching  and  dnfl  of  pack  ice  in  straits  and 
gulfs  having  lengths  of  SO  to  500  km.  Veriflcation  of 
the  useiUlnew  of  the  models  is  attempted  by  making  compan- 
sons  mth  ice  deformation  patterns  as  observed  via  satellite 
imagery  in  the  Benng  Strait  region  and  in  Amundsen  Gulf 
The  results  are  encouraging  in  that  there  la  good  correspond¬ 
ence  between  observed  arching  and  lead  patterns  and  those 
predicted  by  theory.  In  addition,  values  determined  via 
the  model  for  the  angle  of  intemai  fnction  and  the  cohesive 
strength  per  unit  thickness  ate  similar  to  values  obtained 
by  other  approaches  It  it  estimtted  that  if  the  wind 
velocity  panulel  to  the  Benng  Strait  exceeds  6  m/s,  there 
will  be  ice  flow  through  the  strait.  A  one-dimensional 
formulation  is  presented,  governing  the  ice  pressure  in  a 
straight  channel  when  the  ice  is  stationary  due  to  an  ice 
arch  or  a  boom. 


MP  1139 

RADAR  ANISOTROPY  OF  SEA  ICE  DUE  TO 
PREFERRED  AZIMUTHAL  ORIENTATION  OF 
HORIZONTAL  CAXES  OF  ICE  CRYSTALS. 
Kovnes,  A.,  el  al.  Dee.  20,  1978,  83(CI2),  p.6037. 
6046,  36  refs. 

Morey,  R.M. 

33-2286 

SEA  ICE,  RADAR  ECHOES,  ANISOTROPY.  ICE 
CRYSTAL  STRUCTURE,  ELECTROMAGNETIC 
PROPERTIES,  OCEAN  CURRENTS 
Results  of  impulse  radsr,  ice  crystsl  c  axis,  and  subice  current 
measurements  on  the  fast  ice  near  Narwhal  Island,  Alaska, 
are  presented.  The  crystal  structure  of  the  ice  was  found 
to  have  a  honzontal  crystal  c  axis  with  a  preferred  azimuthal 
onentation.  This  orientation  was  found  to  align  with  the 
direction  of  the  current  at  the  ice-water  interface.  impulse 
radar  reflection  measurements  revealed  that  the  preferred 
onentation  of  the  sea  ice  crystal  structure  behaved  as  a 
microwave  polanzer  It  was  observed  that  when  the  antenna 

E  field  was  oriented  parallel  with  the  c  axis  of  the  crysul 
platelets,  a  strong  reflection  of  the  radar  signal  from  the 
bottom  of  the  ice  was  obtained.  However,  when  the 
antenna  B  field  was  oriented  perpendicular  to  the  c  axis, 
no  bottom  reflection  was  detected  The  results  of  this 
study  fully  support  earlier  reports  of  sea  tee  inhomogeneity 
and  anisotropy  in  reference  to  both  structure  and  electr.vmag- 
netic  energy  transmission 


MP  1140 

REPORT  OF  PANEL  ON  TESTING  IN  ICE. 
Frankenstein,  G.E.,  et  al.  International  Tank  Towing 
Conference,  15th,  The  Hague,  September  1978.  Pro- 
ceedtngs — Part  I,  M  W  C.  Ooslerveld,  editor,  Wage- 
ningen,  Netherlands  Ship  Model  Basin,  1978,  ?.157- 
179,  34  refs. 

33-543 

MEETINGS,  ICE  NAVIGATION,  ICE  CONDI¬ 
TIONS,  ICE  MECHANICS,  IMPACT  TESTS,  ME¬ 
CHANICAL  TESTS,  PLASTICITY  TESTS 


MP  1141 

ICE  RELEASING  BLOCK-COPOLYMER  COAT¬ 
INGS. 

Jellinek,  H.H.O.,  et  al,  1978,  Vol.256,  p.S44-SSl,  In 
English  with  German  summary.  7  refs. 

Kachi,  H.,  Kittaka,  S.,  Lee,  M.,  YokoU,  R. 

33-545 

PROTECTIVE  COATINGS,  POLYMERS,  ICE  RE¬ 
MOVAL,  CHEMICAL  ICE  PREVENTION. 

MP  1142 

UPDATE  ON  SNOW  LOAD  RESEARCH  AT 
CRRELe 

Tobiasson,  W.,  et  al.  1977,  34th,  p.9-13.  20  refs. 
Redfield,  R. 

33-624 

SNOW  LOADS,  RESEARCH  PROJECTS.  SNOW 
DENSITY. 

MP  1143 

METHODOLOGY  USED  IN  GENERATION  OF 
SNOW  LOAD  CASE  HISTORIES. 

McUughlin,  D.,  et  al,  1977,  34th,  p.163-174. 
Duggan,  G. 

33-631 

SNOW  LOADS,  ROOFS,  DATA  PROCESSING. 

MP  1144 

EFFECT  OF  WASTE  WATER  REUSE  IN  COLD 
REGIONS  ON  LAND  TREATMENT  SYSTEMS. 
Iskandar,  I.K.,  July-Sep.  1978, 7(3),  p.361-368, 26  refs. 
33-557 

WATER  TREATMENT,  WASTE  DISPOSAL, 
COLD  WEATHER  TESTS,  SOIL  CHEMISTRY. 

The  effect  on  ground  water  quality  and  toils  and  vegetation 
of  treatment  and  disposal  of  municipal /industrial  waste  water 
on  land  m  cold  regions  was  mvesugated  using  six  outdoor 
test  cells.  Winter  application  of  wute  water  was  fessible 
even  at  very  cold  air  temperatures  (<00C)  at  the  New 
Hampshire  test  site  High  N03-N  concentrations  were 
observed  in  all  treatments  (5*lScm/week)  in  both  soils  in 
early  summer.  This  was  explained  u  leaching  of  NH4. 
H  stored  over  the  winter  months  after  its  oxidation  to  N03 
in  early  spnng.  The  pnncipal  mechanism  for  nitrogen 
removal  was  found  to  be  plant  uptake,  which  was  seasonally 
dependent  Applicauon  of  IS  cm  of  secondary  effluent 
per  week  to  a  sandy  loam  soil  was  not  feasible  because 
of  the  presence  of  >10mg/liter  N03-N  in  the  leachate 
for  >9  mo/year  Application  of  salts  for  road  deicing 
during  winter  resulted  in  relatively  higher  concentrations 
of  salts  and  Cl  in  the  ground  for  a  short  penod  of  time 
MP  114S 

STATE  OF  KNOWLEDGE  ON  LAND  TREAT¬ 
MENT  OF  WASTEWATER. 

Intemational  Symposium  on  the  Sute  of  Knowledge  in 
Lend  Treatment  of  Wastewater,  Aug.  20-25,  1978, 
Hanover,  New  Hampshire,  Hanover,  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory,  1978, 
2  vols.,  For  selected  papers  see  33-65 1  through  33-661 . 
33-650 

MEETINGS,  WASTE  TREATMENT,  WATER 
TREATMENT,  AGRICULTURE,  FOREST  LAND, 
MATHEMATICAL  MODELS,  LAND  DEVELOP¬ 
MENT. 

The  objecuves  of  this  Symposium  are  to  summarize  the 
sutc  of  knowledge  of  the  praciical  aspects  of  the  treatment 
of  wastewater  by  land  application  and  to  identify  the  suitable 
approaches  for  the  design  of  such  land  treatment  systems. 
The  topics  included  are;  site  selection  considerations,  case 
studies  of  national  and  international  concern,  health  effects 
of  land  treatment  systems,  pretreatment  considerations,  uses 
of  wastewaters  in  sgncultursi  and  forest  systems,  monitonng, 
modeling  and  design  entena  The  Proceedings  are  published 
in  two  volumes.  Volume  1  contains  the  invited  papers 
presented  and  dlKussed  at  the  conference  Volume  2 
conuins  shorter  papers  about  on-going  research  that  were 
selected  from  the  responses  received  following  a  call  for 
abstracts 
MP  1146 

USE  OF  REMOTE  SENSING  TECHNIQUES 
AND  OTHER  INFORMATION  SOURCES  IN 
REGIONAL  SITE  SELECnON  OF  POTENTIAL 
LAND  TREATMENT  AREAS. 

Merry,  C  J.,  International  Symposium  on  the  State  of 
Knowledge  tn  Land  Treatment  of  Wastewater,  Aug. 
20-25,  1978.  Hanover,  New  Hampshire.  Proceed¬ 
ings,  Vol.I,  Hanover,  U.S.  Army  Cold  Regions  Re¬ 
search  and  Engineering  Laboratory,  1973,  p  107-119, 
27  refs. 

33-651 

SITE  SURVEYS,  WATER  TREATMENT,  WASTE 
TREATMENT,  REMOTE  SENSING,  SPACE- 
BORNE  PHOTOGRAPHY 

Landsat,  Skylab  5190A  Muliispectral  Photographic  Camera, 
and  Skylab  S190B  EanhTcrrain  Camera  utellite  data  products, 
enlarged  to  scales  of  l;5fX),000  and  l;250,fX)0,  were  used 
to  prepare  land  use  maps  for  regional  site  selection  of  potential 
land  treatment  areas  Interpretation  of  tonal  and  textural 
characlenstics  on  the  photography  corresponded  to  vegetation, 
urban  and  agricultural  land  use  categones  Color  and 
color  infrared  transparencies  augmented  the  land  use  mapping. 


which  was  accomplished  on  black  and  white  photographic 
prints.  The  three  systems  ate  compared  in  terms  of  areal 
coverage,  resolution,  and  time  of  product  preparation. 

MP  1147 

EVALUATION  OF  THE  MOVING  BOUNDARY 
THEORY  IN  DARCY’S  FLOW  THROUGH  POR¬ 
OUS  MEDIA. 

Nakano,  Y.,  Intemational  Symposium  on  the  State  of 
Knowledge  in  Land  Treatment  of  Wastewater,  .Aug. 
20-25,  1978,  Hanover,  New  Hampshire.  Proceed¬ 
ings,  Vol.I,  Hanover.  U.S.  Army  Cold  Regions  Re¬ 
search  and  Engineering  Laboratory,  1978,  p.142-151, 
22  refs. 

33-652 

BOUNDARY  VALUE  PROBLEMS,  SOIL  WATER 
MIGRATION,  POROUS  MATERIALS,  ANAL¬ 
YSIS  (MATHEMATICS),  THEORIES. 

Traditionally  in  hydrology  and  soil  physics,  neither  the  water 
table  nor  the  wetting  front  in  Darcy's  flow  were  believed 
to  be  singular  surfaces  Recently,  a  new  and  conflicting 
theory  has  been  advanced,  using  two  different  approaches. 
It  has  been  shown,  based  upon  continuum  physics,  that 
across  both  the  water  table  and  the  wetting  front  local 
acceleration  generally  suffers  a  non-zero  jump,  and  these 
two  boundaries  can  be  interpreted  as  acceleration  waves 
This  interpretation  was  found  consistent  with  reported  regulan- 
ly  results  obtained  from  a  purely  mathematical  viewpoint. 

MP  1148 

EVALUATION  OF  N  MODELS  FOR  PREDIC¬ 
TION  OF  N03.N  IN  PERCOLATE  WATER  IN 
LAND  TREATMENT. 

Iskandar.  I.K.,  et  al.  International  Symposium  on  the 
State  of  Knowledge  in  Land  Treatment  of  Wastewater, 
Aug.  20-25,  197r,  Hanover,  New  Hampshire.  Pro¬ 
ceedings.  Vol.I.  Hanover,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laborato^,  1978,  p.l63- 
169,  51  refs. 

Selim,  H.M. 

33-653 

WATER  TREATMENT,  SOIL  CHEMISTRY, 
SEEPAGE,  MATHEMATICAL  MODELS. 

Nitrogen  simulation  models  developed  to  desenbe  one  or 
more  processes  in  agncultural  soils  can  he  adopted  for  land 
trealmcnt  The  most  important  processes  in  the  simulation 
of  N  transformations  for  prediction  of  N  in  percolate  water 
in  land  treatment  ate  niinficalion,  denilnflcalion.  plant  uptake 
and  exchange  of  NH4  with  the  soil  The  N  model  must 
be  incorporated  into  a  moisture  flow  model  It  was  conclud¬ 
ed  that  the  Michaelis-Menten  type  model  is  the  most  appropri¬ 
ate,  although  the  flisi  order  kinetic  may  be  used  to  desenbe 
the  niinflcation  process  Modeling  the  denitrification  proc¬ 
ess  in  slow  infiltration  must  include  biodegradable  carbon 
and  dissolved  oxygen  as  limiting  factors  Although  several 
large  models  are  available  to  simulate  and  predict  N  in 
leachate  in  land  treatment,  a  need  for  a  simplified  model 
that  can  be  tested  in  the  field  is  apparent. 

MP  1149 

NITROGEN  BEHAVIOR  IN  LAND  TREAT¬ 
MENT  OF  WASTEWATER:  A  SIMPLIFIED 
MODEL. 

Selim,  H  M  ,  ct  al,  International  Symposium  on  the 
State  of  Knowledge  in  Land  Treatment  of  Wastewater, 
Aug.  20-25,  1978,  Hanover,  New  Hampshire  Pro¬ 
ceedings,  Vol.I,  Hanover,  US  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p.I71- 
179,  15  refs. 

Iskandar,  I.K. 

33-654 

WASTE  TREAT.MENT,  WATER  TREATMENT, 
SOIL  CHEMISTRY.  SEEPAGE,  MATHEMATI¬ 
CAL  MODELS. 

A  simplified  mathematical  model  was  developed  to  describe 
transformations  and  transport  of  nitrogen  under  transient 
soil  water  flow  conditions  Kinetic  reactions  were  assumed 
to  govern  the  nitrification  and  denitrification  processes.  A 
macroscopic  approach  was  used  ;o  incorporate  plant  uptake 
of  water  as  well  as  N03-N  and  NH4-N  from  the  soil 
solution  The  sensitivity  of  the  model  to  changes  in  rate 
of  N  transformation,  N  uptake  by  plants,  and  schedule  and 
amounts  of  N  application  were  also  investigated  The 
model  can  be  used  as  a  tool  to  predict  the  fate  of  nitrogen 
in  land  treatment  systems.  The  model  is  flexible  and 
can  be  adapted  to  incorporate  various  nitrogen  transformation 
mechanisms  as  well  as  layerings  in  the  soil  profile 

MP  1150 

OVERVIEW  OF  EXISTING  LAND  TREATMENT 
SYSTEMS. 

Iskandar.  I.K.,  International  Symposium  on  the  State 
of  Knowledge  in  Land  Treatment  of  Wastewater,  Aug. 
20-25,  1978,  Hanover.  New  Hampshire.  Proceed¬ 
ings,  Vol  1,  Hanover,  U.S.  Army  Cold  Regions  Re¬ 
search  and  Engineering  Laboratory,  1978,  p  193-200, 
34  refs. 

33-655 

WASTE  TREATMENT,  WATER  TREATMENT, 
SOIL  CHEMISTRY,  HISTORY 

This  paper  reviews  cxisling  systems  of  land  application  of 
wastewater  Particular  c.mphasis  <s  placed  upon  tl  c  historical 
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philosophy  of  the  utilization  of  the  natural  soil*pIant  system 
for  purifying  wastewater,  reasons  for  the  success  or  failure 
of  the  older  systems,  and  experience  gained  from  their  design, 
construction  and  operation. 

MP  1151 

UPTAKE  OF  NUTRIENTS  BY  PLANTS  IRRI¬ 
GATED  WITH  MUNICIPAL  WASTEWATER  EF¬ 
FLUENT, 

Clapp,  C.E.,  et  al,  International  Symposium  on  the 
State  of  Knowledge  m  Land  Treatment  of  Wastewater, 
Aug.  20-25,  1978,  Hanover,  New  Hampshire.  Pro¬ 
ceedings,  Vol.l,  Hanover,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p39S- 
404,  21  refs. 

Palazzo,  A.J.,  Larson,  W.E.,  Marten,  G.C.,  Linden, 
D.R. 

33-656 

NUTRIENT  CYCLE,  IRRIGATION,  WASTES. 
WATER  TREATMENT,  SOIL  CHEMISTRY. 

We  present  compansons  of  plant  nutrient  uptake  by  corn 
and  forage  grasses  when  these  crops  were  irngated  with 
secondary  municipal  wastewater  effluent  or  treated  with  inor¬ 
ganic  fertilizer  Characteristic  analyses  of  effluent  from 
various  locations  are  ^iven  for  the  macro  plant  nutrients 
as  well  as  for  quality  indicators.  The  importance  of  the 
presence  of  varying  amounts  of  N,  P,  and  K  in  effluent 
studies  IS  discussed.  Micro  elements  in  effluent  are  consid¬ 
ered  for  their  use  to  meet  nutrient  requirements  of  these 
crops  as  well  as  for  their  potential  for  environmental  contamina¬ 
tion. 

MP  1152 

PERFORMANCE  OF  OVERLAND  FLOW  LAND 
TREATMENT  IN  COLD  CLIMATES. 

Jenkins,  T.F.,  et  al,  International  Symposium  on  the 
State  of  Knowledge  in  Land  Treatment  of  Wastewater. 
Aug.  20-25,  1978,  Hanover,  New  Hampshire.  Pro¬ 
ceedings,  Vol.2,  Hanover,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p.61-70, 
15  refs. 

Martel,  CJ ,  Gaskin,  D.A.,  Fisk,  D.J.,  McKim,  H.L. 
33-657 

WATER  TREATMENT.  WASTE  TREATMENT, 
SOIL  CHEMISTRY,  COLD  WEATHER  PER¬ 
FORMANCE. 

The  objective  of  this  study  was  to  evaluate  the  performance 
of  overland  flow  systems,  especially  during  the  winter  months. 
Operation  of  the  CRREL  overland  flow  facility  began  in 
May  1977  and  continued  through  the  winter  of  1977-78 
The  results  of  this  study  indicated  that  satisfactory  BOD 
removal  did  not  occur  at  soil  temperatures  below  4C  Based 
on  this  criterion,  lOS  days  of  storage  would  be  needed 
al  the  CRREL  site.  This  is  30  days  less  than  the  storage 
needs  predicted  by  the  EPA-1  computer  program 

MP  1153 

GROWTH  AND  NUTRIENT  UPTAKE  OF  FOR¬ 
AGE  GRASSES  WHEN  RECEIVING  VARIOUS 
APPLICATION  RATES  OF  WASTEWATER. 
Palazzo,  AJ,  et  al,  Inter,  .tional  Symposium  on  the 
State  of  Knowledge  in  Land  Treatment  of  Wastewater, 
Aug.  20-25,  1978,  Hanover,  New  Hampshire  Pro¬ 
ceedings,  Vol.2,  Hanover,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p.l57- 
163,  10  refs. 

McKim,  H.L. 

33-658 

NUTRIENT  CYCLE,  SOIL  CHEMISTRY.  WASTE 
TREATMENT,  GRASSES. 

This  study  reports  on  the  growth  and  nutrient  removal  of 
forage  grasses  receiving  three  years  of  wastewater  applications- 
The  forages  received  wastewater  at  various  application  rates 
and  schedules  and  were  groun  in  either  a  Windsor  sandy 
loam  or  a  Charlton  silt  loam  soil  Plant  and  soil  analyses 
ifccre  performed  on  representative  samples  during  the  study 

MP  1154 

MICROBIOLOGICAL  AEROSOLS  FROM  A 
FIELD  SOURCE  DURING  SPRINKLER  IRRI¬ 
GATION  WITH  WASTEWATER. 

Bausum,  H.T.,  et  al,  International  Symposium  on  the 
State  of  Knowledge  in  Land  Treatment  of  Wastewater, 
Aug.  20-25,  1978,  Hanover,  New  Hampshire.  Pro¬ 
ceedings,  Vol.2,  Hanover,  U  S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p.273- 
280,  14  refs. 

Brocken,  B.E.,  Schumacher,  P  W.,  Sciiaub,  S.A.. 
McKim,  H.L.,  Bates,  R.E. 

33-659 

WASTE  TREATMENT.  WATER  TREATMENT. 
IRRIGATION.  AEROSOLS. 

Measurements  were  made  of  the  strength  and  dispersion 
of  bacterial  aerosols  resulting  from  land  application  of  chlorinat¬ 
ed.  ponded  ^vaste^ater  by  spray  irngation  An  approximate¬ 
ly  squire  2  i  hectare  area  was  covered  by  96  impact  sprinklers, 
thus  creating  a  multi-pnmt  or  field  aerosol  source  Viable- 
type  and  large  volume  electrostatic  precipitator  air  samplers 
were  deployed  upwind  and  on  3  m  centers  m  each  of 
three  downwind  transects  In  four  runs,  svatcr  to  be  sprayed 
was  seeded  with  fluorescent  dye  to  characterize  the  aerosol 
cloud  without  the  eflcci  of  biological  decay  During  aerosol 


studies,  continuous  on-site  meteorological  measurements  were 
made,  and  wastewater  chemical  parameters  were  monitored 

MP  1155 

COMPUTER  PROCEDURE  FOR  COMPARISON 
OF  LAND  TREATMENT  AND  CONVENTIONAL 
TREATMENT:  PRELIMINARY  DESIGNS,  COST 
ANALYSIS  AND  EFFLUENT  QUALITY  PRE¬ 
DICTIONS. 

Spaine,  P.A ,  et  al,  International  Symposium  on  the 
State  of  Knowledge  in  uind  Treatment  of  Wastewater, 
Aug.  20-25,  1978,  Hanover,  New  Hampshire.  Pro- 
ceedings,  Vol.2,  Hanover,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p.335- 
340.  4  refs. 

Merry,  C.J. 

33-660 

WASTE  TREATMENT,  WATER  TREATMENT, 
COMPUTER  PROGRAMS. 

Dunng  1972  a  manuat  for  the  design  of  wastewater  treatment 
facilities  was  developed  by  the  D  S  Army  Engineer  Waterways 
Experiment  Station.  To  complement  the  design  manual 
and  assist  the  field  design  engineer,  the  computer  model 
CAPDET  (Computer  Assisted  Procedure  for  the  Design  and 
Evaluation  of  Wastewater  Treatment  Systems)  was  developed, 
in  response  to  Held  users*  request,  a  land  treatment  module 
wa.,  developed  and  implemented  into  CAPDET.  The  CAP¬ 
DET  program  provides  planning  level  design  and  cost  evalua¬ 
tions  for  any  wastewater  treatment  system 

MP  1156 

SIMULATION  OF  THE  MOVEMENT  OF  CON¬ 
SERVATIVE  CHEMICALS  IN  SOIL  SOLUTION. 
Nakano,  Y ,  et  al,  International  Symposium  on  the 
State  of  Knowledge  in  Land  Treatment  of  Wastewater, 
Aug.  20-25,  1978,  Hanover,  New  Hampshire.  Pro¬ 
ceedings,  Vol  2,  Hanover,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1978,  p.371- 
380,  14  refs. 

Iskandar,  I.K. 

33-661 

SOIL  WATER  MIGRATION,  SOIL  CHEMISTRY, 
MATHEMATICAL  MODELS. 

A  numerical  method  is  introduced  to  simulate  the  movement 
of  conservative  chemicals  in  soil  by  water.  The  method 
is  essentially  based  upon  a  flmte  element  aproximation  to 
the  equation  of  continuity,  and  each  element  constitutes 
a  complete  mixing  ceil  The  number  of  cells  represents 
a  degree  of  mixing.  The  theoretical  justiflcation  of  the 
method  is  presented  and  the  accuracy  of  the  method  is 
examined,  using  experimental  data  obtained  from  a  targe 
lysimetcr  It  is  found  that  the  method  can  simulate  the 
general  trend  of  the  movement  of  chemicals  reasonably  well, 
but  fails  to  simulate  the  high  frequency  of  variations  that 
occur  near  the  soil  surface 

MP  1157 

TECHNIQUE  FOR  MEASURING  RADIAL 
DEFORMATION  DURING  REPEATED  LOAD 
TRIAXIAL  TESTING. 

Cole,  D.M.,  Aug.  1978.  15(3),  p.426.429.  In  English 
with  French  summary.  3  refs. 

33-638 

ELECTRICAL  MEASUREMENT.  DYNAMIC 
LOADS,  DEFORMATION. 

A  system  of  non-comaeling  displacement  transducers  has 
been  used  to  record  radial  deformation  in  repeated  toad 
tnaxial  tests  Operating  principle,  system  capabtliiies.  and 
installation  technique  are  discussed  Results  of  tests  on 
clay  and  silt  subgrade  materials  arc  presented  and  Poisson’s 
ratio  IS  calculated  directly  from  test  data. 

MP  1158 

REPETITIVE  LOADING  TESTS  ON  MEM¬ 
BRANE  ENVELOPED  ROAD  SECTIONS  DUR¬ 
ING  FREEZE-THAW  CYCirS, 

Smith,  N  .  ct  al.  Oct  1978,  104(GT10),  p.1277-1288, 
15  refs.  For  other  versions  of  this  paper  see  32-562 
(MP  962)  and/or  32-4407  (CR  78-12,  ADA-056  744). 
Eaton,  R.A.,  Stubstad,  J. 

33-645 

FREEZE  THAW  TESTS,  ROADS,  SUBGRADE 
PREPARATION.  PROTECTIVE  COATINGS.  DY¬ 
NAMIC  LOADS. 

Road  le^t  sections  of  impermeable  membrane-enveloped  sill 
and  clay  soils  ovcriam  with  asphalt  cement  concrete  were 
subjected  to  repetitive  dynamic  plate-bearing  loadings  to  deter¬ 
mine  strength  variations  of  Ihc  pavement  systems  during 
frecze-thaw  cycles  The  modulus  values  of  the  asphalt 
cement  concrete  vary  inversely  with  its  temperature  by  an 
order  of  magnitude  m  the  temperature  range  of  ilOF  to 
30F  The  resilient  stiffness  ot  the  pavement  system  varied 
m  the  same  manner  by  nearly  a  factor  of  eight  Despite 
the  wide  strength  variations  of  the  sections  during  frcczc- 
(hau  cycles,  membrane  env  loped  fine-grained  soils  can  be 
utilized  instead  of  granular  matenais  as  base  and  subbasc 
layers  m  flexible  pavement*  in  cold  regions  where  moisture 
migration  is  a  major  cc.icern  Without  the  membrane 
protection  such  fine-grained  smis  that  experience  frost  heaving 
suffer  severe  bearing  strength  loss  dunng  thaw.ng 


MP  1159 

PHYSICAL  MEASUREMENTS  OF  RIVER  ICE 
JAMS. 

Calkins,  D.J.,  Aug.  1978,  14(4),  p.693-695,  5  refs. 
33-641 

RIVER  ICE,  ICE  JAMS,  MEASUREMENT,  ICE 
COVER  THICKNESS. 

River  ice  jam  measurements  have  always  been  relatively 
difficult  to  obtain  because  of  the  uncertain  stability  of  the 
floating  ice  mass.  But  recently  two  ice  jams  resolidified 
for  about  3  weeks,  allowing  the  ice  thickness  to  be  measured 
at  several  cross  sections  along  their  longitudinal  profiles 
The  size  distribution  of  surface  ice  floes  in  one  of  the 
jams  was  also  evaluated  from  low-level  aenal  photography. 
The  ice  jams  were  found  to  be  thickest  at  the  downstream 
end,  of  the  order  of  4-5  times  the  thickness  of  the  ice 
cover  before  breakup,  and  decreased  almost  linearly  in  thick¬ 
ness  upstream  The  largest  surface  ice  floes  measured 
in  one  tee  jam  ranged  from  0  27  to  0.05  of  the  river’s 
average  width  (45m)  The  largest  floes  were  at  the  down¬ 
stream  e.id.  and  floe  size  decreased  progressively  with  distance 
upstream. 

MP  1160 

COMPUTER  SIMULATION  OF  BUBBLER-IN¬ 
DUCED  MELTING  OF  ICE  COVERS  USING  EX¬ 
PERIMENTAL  HEAT  TRANSFER  RESULTS. 
Keribar,  R.,  et  al,  Sep.  1978,  5(3),  p  362-366,  In  Eng¬ 
lish  With  French  summary.  9  refs. 

Tankin,  R.S.,  Ashton,  C.D. 

33-1243 

ICE  MELTING,  ARTIFICIAL  MELTING.  BUB¬ 
BLING.  COMPUTERIZED  SIMULATION 
Results  of  laboratory  experiments  conducted  to  determine 
bubbler-induced  heat  transfer  coefllcients  are  reported  Im¬ 
plications  and  validity  of  results  are  discussed  As  a  second 
step,  a  procedure  for  computer-simulating  the  behavior  of 
an  ice  sheet  whose  thickness  is  controlled  by  a  bubbler 
system  operating  intermittently  over  a  long  penod  of  time 
IS  developed.  The  simulation  uses  experimentally  deter¬ 
mined  bubbler  heat  transfer  coefficients,  weather  data,  site 
c''aracteristics.  and  desired  performance  as  input  data,  and 
a  finite  difference  method  to  solve  the  equations  governing 
the  ice  thickness  and  temperature  profile  Through  an 
example  simulation,  the  usefulness  of  the  procedure  in  predict¬ 
ing  ice  thickness  and  temperature  profile  histories,  and  the 
effectiveness  or  suitability  of  a  given  bubbler  system  are 
demonstrated. 

MP  1161 

DECAY  PATTERNS  OF  LAND-FAST  SEA  ICE  IN 
CANADA  AND  ALASKA. 

Bilello,  M.A.,  Symposium  on  Sea  Ice  Processes  and 
Models,  Sep.  6-9, 1977.  Proceedings,  Vol  2,  Scalllc, 
University  of  Washington,  1977,  p.l-10,  11  refs. 
33-1392 

SEA  ICE,  FAST  ICE,  ICE  COVER  THICKNESS, 
ICE  DETERIORATION,  METEOROLOGICAL 
FACTORS. 

Weekly  measurements  of  the  thickness  of  land-fast  sea  ice 
made  over  a  period  of  10  to  15  years  at  a  number  of 
coastal  locations  in  Canada  and  Alaska  were  analyzed.  That 
portion  of  the  data  relating  to  maximum  ice  thickness  and 
decay  (i  e .  the  decrease  in  ice  thickness)  are  presented 
and  examined.  Many  meteorological  and  marine  factors 
affect  the  decay  process  This  study  investigates  the  effects 
of  two  imji^rtant  weather  elements*  air  temperature  and 
solar  radiation.  Complete  and  reliable  air  temperature 
data  for  each  station  made  it  possible  to  analyze  the  relationship 
between  accumulated  thawing  degree-days  (ATDD)  and  sea 
icc  ablation  The  relationship  between  ice  decrease  and 
daily  accumulated  solar  radiation  was  investigated,  the  results 
were  comparable  to  those  derived  when  ATDD  was  used 
as  the  dependent  vartabie  Other  factors  affecting  ice 
ablation  and  breakup,  such  as  snow-icc  formation,  snow  cover 
depth,  and  wind,  are  also  discussed  in  the  study. 

MP  1162 

NEARSHORE  ICE  MOTION  NEAR  PRUDHOE 
BAY,  ALASKA. 

Tucker,  W.B.,  et  al,  Symposium  on  Sea  Ice  Processes 
and  Models,  Sep.  6-9,  1977.  Proceedings,  Vol  2. 
Seattle,  University  of  Washington,  1977,  p  23-31,  7 
refs. 

Weeks,  W.F.,  Kovacs,  A.,  Gow,  A.J. 

33-1394 

SEA  ICE,  DRIFT,  ICE  TEMPERATURE.  THER¬ 
MAL  EXPANSION. 

Shorefast  and  nearshore  pack  tee  motions  m  the  vicinity 
of  Prudhoc  Bay.  Alaska,  have  been  monitored  for  the  spring 
seasons  (.March-June)  of  1976  and  1977  From  the  base 
camp  on  Naruhal  Island,  a  barrier  island  25  km  northeast 
of  Pfudhoe  Bay.  a  ranging  laser  was  used  to  measure  distances 
to  targets  located  on  the  fast  tee  within  a  7  km  radius 
of  the  island  To  assess  pack  ice  motions,  a  radar  transponder 
system  with  tracking  stations  located  on  Narwhal  and  Cross 
Islands  was  used  to  monitor  (he  positions  of  transponders 
placed  on  (he  pavk  icc  as  far  as  37  km  northeast  of  the 
islands  These  results  suggest  (hat  gyre  movement  or 
slippage  ol  the  nearshore  pack  icc  m  this  area  apparently 
does  not  begin  until  early  to  mid-summer  The  pack 
ice  m  this  area  responds  slowly,  and  only  weakly  to  local 
winds  The  mesoscale  displacements  that  occurred  look 
place  only  after  several  days  of  consistent  offshore  winds 
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This  indicAtes  that  a  signincant  shoreward  stress  originating 
in  the  more  distant  pack  heavily  influences  the  dynamics 
of  this  nearshore  area. 


MP  1163 

CHARACTERIZATION  OF  THE  SURFACE 
ROUGHNESS  AND  FLOE  GEOMETRY  OF  THE 
SEA  ICE  OVER  THE  CONTINENTAL  SHELVES 
OP  THE  BEAUFORT  AND  CHUKCHI  SEAS. 
Weeks,  W.F.,  et  al,  Symposium  on  Sea  Ice  Processes 
and  Models,  Sep.  6«9,  1977  Proceedings,  Vol.2, 
Seattle,  University  of  Washington,  1977,  p.32-41.  9 
refs. 

Tucker,  W.B.,  Frank,  M.,  Fungcharoen,  S. 

33.1395 

SEA  ICE  DISTRIBUTION,  SURFACE  ROUGH¬ 
NESS.  SIDE  LOOKING  RADAR,  PRESSURE 
RIDGES. 

This  paper  reports  on  observations  primanly  made  during 
the  late  winter  and  early  spring  of  1976  when  the  ice 
cover  wa«  at  its  maximum  extent,  and  very  few  leads  were 
observed.  The  pnmary  sensors  used  were  a  laser  prontome- 
ter  and  an  X-band  side-looking  airborne  radar  (SLAR)  system 
The  heaviest  ridging  was  found  at  Barter  Island  and  there 
was  a  general  decrease  in  the  number  of  ridges  as  one 
moved  west  into  the  Chukchi  Sea  There  was  no  strong 
variation  in  the  mean  ridge  height  along  the  coast  There 
was  no  systematic  areal  variation  in  mean  ridge  height  normal 
to  the  coast  There  was  also  no  correlation  between  mean 
ridge  height  and  the  number  of  ndges  per  km  as  has  been 
reported  by  previous  investigators  An  analysis  was  also 
made  of  the  probability  of  encountering  very  large  ridges 
SLAR  imagery  gives  the  size  distribution  of  multiyear  ice 
floes  within  the  nearshore  ice  pack,  and  the  variation  in 
the  areal  percentage  of  deformed  ice  as  a  function  of  disunce 
from  the  coast  This  latter  parameter  showed  a  steady 
decrease  as  the  distance  north  of  the  coast  increases 


MP  1164 

MODELING  PACK  ICE  AS  A  VISCOUS-PLAS* 
TIC  CONTINUUM:  SOME  PRELIMINARY  RE- 
SULTS. 

Hibler,  W.D.,  III,  Symposium  on  Sea  Ice  Processes 
and  Models,  Sep.  6-9,  1977.  Proceedings,  Vol.2, 
Seattle,  University  of  Washington,  1977,  p.46.55,  21 
refs. 

33*1397 

PACK  ICE.  VISCOUS  FLOW,  PLASTIC  FLOW, 
ICE  DEFORMATION,  ICE  MODELS.  MATH- 
EMATICAL  MODELS. 

A  dynamic-thermodynamic  model  of  pack  ice  is  presented, 
which  treats  the  ice  as  a  nonlinear  viscous  continuum  character¬ 
ized  by  both  bulk  and  shear  viscosities  and  a  pressure  term 
with  the  viKOSities  being  functions  of  the  deformation  rate 
and  the  pressure  The  pressure  is  parameterized  as  a 
function  of  the  compactness  and  mean  thickness  of  the 
ice  This  formulation  allows  the  viscous  continuum  approach 
to  be  retained  while  allowing  the  system  to  deform  in  a 
plastic  manner  The  model  is  formulated  in  a  fixed  Eulerian 
gnd,  and  the  dynamical  equations  are  coupled  to  continuity 
equations  for  compactness  and  mean  ice  thickness  which 
include  thermodynamic  source  and  sink  terms  In  the 
numerical  scheme  the  dynamical  equations  of  motion,  in 
finite  difference  form,  arc  integrated  implicitly  and  the  ice 
thickness  equations  are  integrated  explicitly.  The  model 
is  applied  to  the  Arctic  Basin  a.id  integrated  at  one-day 
steps  for  up  to  eight  years  in  order  to  obtain  steady  slate 
results  for  both  ice  thickness  and  drift  Two  cases  are 
examined. 


MP  1165 

HNITE  ELEMENT  FORMULATION  OF  A  SEA 
ICE  DRIFT  MODEL. 

Sodhi,  D.S.,  et  al,  Symposium  on  Sea  Ice  Processes  and 
Models,  Sep.  6-9,  1977,  Proceedings,  Vol  2,  Seattle, 
University  of  Washington,  1977,  p.67-76,  10  refs. 
Hibler,  W.D.,  III. 

33-1399 

SEA  ICE,  DRIFT,  MATHEMATICAL  MODELS 

TTie  complete  boundary  value  problem  of  a  linear  viscous 
sea  ice  drift  model  is  presented,  using  the  finite  element 
method,  and  the  formulation  includes  the  inertial  for^e  term 
in  the  governing  equation  of  motion  The  results  of  the 
computations  of  the  steady-state  ice  velocities  in  the  Arctic 
Ocean  are  presented,  using  mean  seasonal  geostrophic  wind 
data  and  available  current  information  The  effeci  of  varying 
boundary  conditions  and  the  viscosity  parameters  is  examined 
On  a  much  smaller  sc«le.  this  m<^el  has  been  applied  to 
the  study  of  non-steady  drift  of  pack  icc  through  the  Strait 
of  Belle  Isle  (between  Newfoundland  and  Labrador)  where 
strong  tidal  streams  and  ocean  currents  move  the  pack  ice 
back  and  forth  Using  idealized  sinusoidal  variations  of 
the  tidal  streams,  it  is  found  that  the  lime  lag  between 
(he  water  and  the  ice  velocities  is  related  to  the  viscosity 
parameters,  which  indicates  that  the  ice  is  not  drifting  freely, 
and  the  boundaries  affect  the  time  constant  of  the  simplified 
first  order  model  of  the  ice  drift  through  the  Slrai: 


MP  1166 

INVESTIGATION  OP  A  VLF  AIRBORNE  RESIS¬ 
TIVITY  SURVEY  CONDUCTED  IN  NORTHERN 
MAINE, 

Arcone,  S.A..  Dec.  1978, 43(7),  p.1399-1417,  26  refs. 
33-1573 

ELECTRICAL  RESISTIVITY,  AERIAL  SURVEYS, 
VERY  LOW  FREQUENCIES.  TOPOGRAPHIC 
EFFECTS,  ELECTRIC  FIELDS. 

Atrbome  wavetilt  resistivity  surveys  and  profiles  at  VLF 
have  been  analyzed  for  the  effects  of  topography,  altitude, 
and  wavetilt  phase  and  amplitude.  Topographic  relief  is 
known  to  affect  at  least  one  elecinc  field  component,  flight 
altitude  often  vanes  over  relief,  and  phase  depends  on  the 
earth's  resistivity  stratification  and  the  relative  strength  of 
displacement  to  conduction  current.  A  mountainous  area 
in  northern  Maine  of  predominantly  slate,  but  containing 
an  Igneous  stock,  was  surveyed  at  150  m  mean  flight  altitude 
The  tSO-m  survey  was  repeated  at  300  m  and  two  of  the 
ISO-m  flight  lines  were  repeated  at  a  total  of  three  other 
altitudes.  A  companson  of  the  150-m  survey  with  the 
topography  and  with  the  SOO-m  survey  revealed  that  although 
most  of  the  resistivity  information  of  the  150-m  survey 
was  retained  at  300  m,  serious  differences  arose  due  to 
topographic  influences.  Profiles  of  the  individual  electric 
field  components  at  the  various  altitudes  then  revealed  that 
topography  was  distorting  resistivity  values  through  its  effect 
upon  only  the  vertical  component  of  the  electric  field  The 
separate  influences  of  phase  and  amplitude  were  analyzed 
using  the  results  of  a  ground  survey  of  the  total,  complex 
surface  impedance  The  phase  of  the  till  proved  to  be 
important  m  the  airborne  .iifft.entiauon  of  the  rock  types. 

MP  1167 

USE  OP  REMOTE  SENSING  TO  QUANTIFY 
CONSTRUCTION  MATERIAL  AND  TO  DEFINE 
GEOLOGIC  LINEAMENTS.  DICKEY-LINCOLN 
SCHOOL  LAKES  PROJECT,  MAINE. 

McKim,  H.L.,  et  al,  International  Symposium  on 
Remote  Sensing  of  Environment,  12th,  Manila.  Pro¬ 
ceedings,  1978,  9  leaves,  7  refs. 

Merry,  C.J .  Blackcy,  E  A. 

33-1584 

REMOTE  SENSING,  CONSTRUCTION 
MATERIALS,  GEOLOGIC  STRUCTURES. 

Fourteen  surficiat  geology  units  were  delineated  in  a  2850 
sq  km  area  in  northern  Maine  These  units  included 
alluvial  fan,  alluvial  terrace,  csker.  floodplain,  glacial  moraine, 
kame,  kame  terrace,  outwash.  outwash  terrace,  bedrock,  till, 
till  over  bedrock,  wet  outwash  and  wet  till.  The  surflcial 
geology  units  were  field  checked  and  then  updated  from 
the  field  reconaissancc.  The  depths  of  the  surflcial  geology 
units  were  estimated  utilizing  borehole  data,  field  measure¬ 
ments  and  seismometer  data  The  areal  extent  of  each 
surflcial  geology  unit  was  quantified,  using  a  planimetnc 
color  densitometer  The  volumes  of  construction  material 
were  computed  based  upon  these  areal  determinations  and 
estimated  depths  The  volume  estimates,  compared  with 
the  estimates  of  required  construction  material,  showed  that 
more  material  could  be  found  within  the  prescribed  area 
around  the  dam  and  dike  sites  than  was  required  for  construc¬ 
tion.  It  IS  believed  that  the  cast-  and  northeast-trending 
lineaments  in  this  area  are  thrust  faults  dipping  45  deg 
to  the  northeast  The  north-trending  and  N60W  lineaments 
are  probably  strike-slip  normal  and  reverse  faults  dipping 
80  deg  to  nearly  vertical  Future  movement  along  these 
faults  should  be  negligible. 

MP  1168 

CREEP  RUPTURE  AT  DEPTH  IN  A  COLD  ICE 
SHEET. 

Colbcck,  S  C,  et  al.  Oct  26.  1978,  275(5682).  p  733, 
1 3  refs. 

St.  Lawrence,  W.F.,  Cow,  A.J. 

33-1616 

ICE  SHEETS,  ICE  CREEP.  FRACTURING,  SEIS¬ 
MIC  SURVEYS. 

Experimental  evidence  has  not  supported  the  hypothesis  that 
leclomc  processes  operating  withm  glaciers  and  ice  sheets 
are  analogous  to  those  m  the  Earth  However,  evidence 
of  the  existence  of  discrete  shear  planes  within  the  antarctic 
ice  sheet  (31-1071  or  F-17742)  and  evidence  described  here 
relating  to  the  Greenland  ice  sheet  indicate  that  faulting 
lakes  place  at  depth  tn  cold  ice  sheets  The  evidence 
suggests  reconsideration  of  the  concept  of  correspondence 
between  flowr  and  rupture  at  depth  tn  the  Earth  and  in 
cold  ICC  sheets,  as  suggested  earlier  Direct  investigations 
al  depth  in  ice  sheets  are  made  with  relative  ease  as  compared 
to  the  nearly  impossible  task  of  direct  measurements  in 
the  Earth’s  mantle 

MP  1169 

EFFECT  OF  INUNDATION  ON  VEGETATION 
AT  SELECTED  NEW  ENGLAND  FLOOD  CON¬ 
TROL  RESERVOIRS. 

McKim.  H.L.,  ct  al.  Symposium  on  Rcmoic  Sensing 
for  Vegetation  Damage  Assessment,  Februar/  1978 
Proceedings.  1978.  13p.  13  refs. 

Gatto,  L.W.,  Merry,  CJ.,  Cooper.  S. 

33-1519 

REMOTE  SENSING.  INFRARED  PHOTOGRA¬ 
PHY.  VEGETATION  PATTERNS,  DAMAGE. 
FLOODING. 


The  effect  of  inundation  on  vegetation  caused  by  the  regulation 
and  impoundment  of  water  at  six  New  England  flood  control 
reservoirs  during  a  June-July  1973  flood  was  assessed  from 
color  infrared  photography  and  corroborative  ground  surveys. 
Percent  of  damaged  trees  was  assessed  on  a  pattern  recognition 
and  coloration  basis.  Correlative  ground  truth  data  showed 
that  the  deciduous  trees,  particularly  silver  maple  and  red 
oak.  were  least  affected  and  that  coniferous  trees,  especially 
white  pme,  were  most  affected  by  siliation  and  inundation 
Much  of  the  understory  vegetation,  i  c  .  American  and  Eastern 
hop  hornbeam,  lost  all  leaves  after  inundation,  but  new 
buds  and  shoots  appeared  by  late  September  1973  A 
cnlical  relationship,  determined  from  ground  transect  profiles 
showing  the  relationship  between  species  susceptibility  and 
inundation  time  was  that  trees  completely  covered  by  flood 
waters  for  more  than  90  hours  showed  (he  most  apparent 
damage 
MP  1170 

INVESTIGATION  OF  ICE  CLOGGED  CHAN¬ 
NELS  IN  THE  ST.  MARYS  RIVER. 

Mcllor.  M.,  ct  al,  Mar.  1978,  USCG-D.22-78,  73p., 
ADA-058  015. 

Vance,  G.P.,  Wuebben,  J.L ,  Frankenstein,  G.E 
33-1748 

ICE  BREAKING.  ICE  JAMS,  CHANNELS  (WA¬ 
TERWAYS),  COST  ANALYSIS. 

This  study  addresses  itself  to  the  problem  of  removing  brash 
ICC  from  Frechette  Point  to  Six-Milc  Point  of  the  Little 
Rapids  Cut  of  the  St.  Marys  River  system  The  area 
and  river  system  are  described  and  estimates  are  made  for 
partially  clearing  a  channel  250  ft  wide  Rough  costs, 
based  on  dollars  per  horsepower,  indicate  that  it  would 
cost  between  1  and  2  million  dollars  per  clear  channel 
mile  per  year 
MP  1171 

DIELECTRIC  PROPFIiTIES  OF  DISLOCA¬ 
TION-FREE  ICE. 

Itagaki.  K.,  1978,  21(85),  p.207.217,  In  English  with 
French  and  German  summaries.  20  refs. 

33-1867 

ICE  CRYSTALS,  HOARFROST,  DISLOCATIONS 
(MATERIALS),  ICE  ELECTTRICAL  PROPERTIES. 
Dielectric  properties  of  dislocation-free  hoar-frost  ice  crystals 
were  measured  in  the  audio-frequency  range  Anomalously 
small  relaxation  strength  was  found  in  the  dislocation-free 
area  of  the  crystal  samples,  while  dislocations  deliberately 
introduced  by  scratching  the  samples  drastically  modified 
the  relaxation  strength  Since  measurements  made  m  the 
area  of  high  dislocation  density  indicated  normal  behavior, 
electrically  charged  dislocations  are  considered  to  be  the 
source  of  the  normally  observed  dielectric  relaxation 
MP  1172 

REGELATION  AND  THE  DEFORMATION  OF 
WET  SNOW. 

Colbcck,  S.C.,  ct  al,  1978,  21(85),  p.639-650,  In  Eng¬ 
lish  with  French  and  German  summaries  17  refs. 
Parssinen,  N. 

33-1901 

WET  SNOW,  REGELATION,  SNOW  DEFORMA¬ 
TION,  MODELS. 

The  thermodynamics  of  phase  equilibrium  control  the  tempera¬ 
ture  distribution  around  the  ice  particles  in  wet  snow  When 
the  snow  is  stressed,  pressure  melting  occurs  at  the  inter- 
particle  contacts  and  the  snow  densifies  Densification 
IS  described  by  a  physical  model  which  simulates  the  heat 
flow,  meltwater  flow,  and  particle  geometry.  The  effects 
of  ionic  impurities,  liquid  saturation,  and  particle  size  are 
demonstrated  Typical  values  ot  the  temperature  difference, 
inler-particle  film  size,  and  density  are  calculated  as  functions 
of  time  The  calculated  rates  of  compaction  are  too  large, 
hence,  at  some  later  time,  the  effects  of  simultaneous  gram 
growth  must  be  added  to  the  mixlcl 
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FUNDAMENTALS  OF  ICE  LENS  FORMATION. 
Takagi,  S.,  1978,  74(174),  p  235-242,  27  refs.  See 
also  32-3470  and  32-4368. 

33-2083 

ICE  LENSES.  ICE  FORMATION.  SOIL  WATER, 
SOIL  FREEZING,  HEAT  TRANSFER,  FROST 
HEAVE.  ANALYSIS  (MATHE.MATICS). 

A  new  concept  of  the  freezing  of  water,  called  segregation 
freezing,  is  proposed  to  explain  the  creation  of  the  suction 
force  that  draws  pore  water  up  to  the  interface  of  a  growing 
ice  tens  The  temperature  of  segregation  freezing  is  shown 
to  be  lower  than  that  of  normal  freezing  (m  situ  freezing) 
This  difference  determines  the  pressure  that  the  ice  tens 
exerts  while  growing  and  carr>ing  the  ovcri)ing  weight  On 
the  assumption  that  the  soil  structure  is  rigid,  equations 
governing  the  simultaneous  flow  of  heal  and  water  are  formulat¬ 
ed  and  solved  for  the  limit  of  lime  r  to  0  with  the  combination 
of  analytical  and  numerical  methods  Numerical  computa¬ 
tion  of  the  solution  yields  a  result  that  is  reasonable,  compared 
with  experience  in  laboratory  and  nature 
MP  1174 

ISUA,  GREENLAND:  GLACIER  FREEZING 
STUDY. 

Ashton.  G  D..  1978.  74(174).  p.256-264.  9  refs. 
33-2086 

GLACIER  FLOW.  CREEP,  ICE  REFRIGERA¬ 
TION.  MINING.  DRILLING.  ANALYSIS  (MATH¬ 
EMATICS).  ICE  TEMPERATURE. 
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A  scheme  for  cooling  the  lower  portion  of  the  edge  of 
the  GreenUnd  ice  sheet,  which  abuts  a  potential  mining 
operation  is  examined.  At  the  mine  site,  the  ore  body 
is  overlain  with  ice.  Once  the  overburden  is  removed, 
however,  the  adjacent  ice  is  expected  to  flow  towanl  the 
One  possible  means  of  slowing  this  movement  is 
to  cool  the  ice  below  its  present  temperature  to  achieve 
a  reduction  in  the  creep  rate  and  a  retardiation  of  basal 
slip.  The  present  study  examines  analytically  the  magnitude 
of  cooling  which  may  be  accomplished  by  drilling  a  series 
of  vertical  holes  about  the  periphery  of  the  mine  site.  Refrig¬ 

eration  is  accomplished  by  pumping  a  coolant  downhole 
in  a  central  pipe,  then  uphole  in  an  annulus  between  the 
pipe  and  hole  wall,  and  then  through  a  thin  walled  pipe 
exposed  to  the  cold  surface  climate  above  the  ice  sheet. 
Results  of  example  calculations  for  various  particular  combina¬ 
tions  of  the  free  parameters  are  examined  and  include  cooling 
requirements,  hold  spacing,  pump  requirements,  and  other 
parameters.  Over  a  peri^  of  operation  on  the  order 
of  a  year  of  more,  it  appears  possible  to  cool  a  substantial 
part  of  the  lower  area  of  the  Racier  on  the  order  of  - 
1  to  -20,  using  a  hole  spacing  that  is  considered  reasonable. 
The  results  of  the  study  are  to  be  used  as  input  to  a 
detailed  glacier  flow  study. 

MP  1175 

REMOTE  DETECnON  OF  MASSIVE  ICE  IN 
PERMAFROST  ALONG  THE  ALYESKA  PIPE- 
LINE  AND  THE  PUMP  STATION  FEEDER  GAS 
PIPELINE, 

Kovacs,  A.,  et  al,  ASCB  Pipeline  Division  Specialty 
Conference,  New  Orleans,  Louisiana,  Jan.  15-17, 
1979.  Proceedings.  Pipelines  in  adverse  environ¬ 
ments;  a  state  of  the  art,  Vol.l,  New  York,  N.Y., 
American  Society  of  Civil  Engineers,  1 979,  p.268-279, 
10  refs. 

Morey,  R.M. 

33-2077 

PERMAFROST  STRUCTURE,  PERMAFROST 
PHYSICS,  ICE  DETECTION,  SUBSURFACE 
INVESTIGATIONS,  REMOTE  SENSING, 
RADAR  ECHOES,  GROUND  ICE.  ICE  FORMA¬ 
TION,  SOUNDING,  REFLECTIVITY,  PIPE¬ 
LINES. 

Held  soundings  using  an  impulse  radar  system  were  earned 
out  during  May  1976  along  a  section  of  the  Alyeska  Pipeline 
near  Pump  Station  3  and  the  pump  station  feeder  gu  pipeline 
trench  near  the  Happy  Valley  Camp,  Alaska.  The  radar 
system,  operating  on  the  ground,  provided  a  continuous 
profile  of  the  near-surface  geological  structure  of  the  perma¬ 
frost.  A  unique  dual  antenna  conflguration  produced  two 
profiles,  a  vertical  profile  and  an  offset  profile,  from  which 
the  velocity  of  the  radar  signal  at  any  point  along  the 
traverse  could  be  calculated  and  from  which  a  representauve 
depth  scale  for  the  subsurface  profile  was  determined.  The 
profile  results  proved  useful  in  identifying  regions  of  massive 
ice  in  the  permafrost  Lop  from  holes  drilled  for  the 
oil  (ripeline’s  Vertical  Support  Members  are  compared  with 
the  rads"  profile  data.  This  comparison  shows  that  the 
radar  detected  the  top  and  bottom  of  massive  ice  to  a 
depth  of  approximately  30  ft. 

MP  1176 

RESILIENT  RESPONSE  OF  TWO  FROZEN 
AND  THAWED  SOILS. 

Chamberlain,  E.J.,  et  al,  Feb.  1979,  5(GT2),  p.257- 
271,  13  refs. 

Cole,  D.M.,  Johnson,  T.C. 

33-2178 

SUBGR  ADE  SOILS,  SEASONAL  FREEZE  THAW, 
SOIL  MECHANICS,  STRESSES,  LOW  TEMPERA- 
TURE  TESTS. 

Values  of  resilient  modulus  and  Poisson*s  ratio  were  determined 
for  silt  and  clay  subgrade  matenals  subjected  to  seasonal 
freezing  and  thawing.  A  new  technique  employing  noncon¬ 
tacting  variable  impendence  transducers  was  employed  to 
obtain  radial  strain  dau  for  calculation  of  Poisson’s  ratio. 
The  data  were  analyzed  using  multiple  linear  regression  and 
analysis  of  variance  techniques  to  obtain  empirical  relationships 
between  the  resilient  moduli  and  Poisson’s  ratio  parameters 
and  stress  and  materia!  property  variables  Resilient  modu¬ 
lus  data  ranged  from  over  6,000,000  psi  for  the  frozen 
condition  to  less  than  600  psi  for  the  thawed  condition. 
Poisson's  ratio  ranged  from  007  to  0.61.  the  majority  of 
the  values  falling  between  003  and  O.SO. 

MP  1177 

OXYGEN  ISOTOPE  INVESTIGATION  OF  THE 
ORIGIN  OF  THE  BASAL  ZONE  OF  THE  MATA- 
NUSKA  GLAaER,  ALASKA. 

Uwson,  D.E..  et  al.  1978,  Vol.86,  p.673-685,  34  refs. 
Kulla,  J.B. 

33-2287 

GLACIER  ICE,  ICE  STRUCfURE,  OXYGEN  ISO¬ 
TOPES,  THERMODYNAMIC  PROPERTIES. 

An  analysis  of  the  oxygen  isotope  content  of  ice  of  the 
englactal  and  basal  rones  of  the  Matanuska  Glacier  at  its 
terminus  reveals  the  ongtn  of  the  ice  and  entrained  debns 
The  decrease  with  depth  in  the  change  of  018  values  of 
ice  of  the  diffused  facies  of  the  eiigtacial  zone  and  the 
dispersed  facies  of  the  basal  zone  is  consistent  with  previous 
studies  and  indicates  this  ice  originates  in  the  accumulation 
area  Characteristics  of  the  ice  and  debris  of  the  dispersed 
facies  indicate  a  subglacial  source  for  most  of  the  debns. 
The  sharp  increase  of  more  than  4  per  mill  in  the  change 


of  018  values  of  ice  of  the  lower,  stratified  facies  of  the 
haul  zone  and  iti  young  radiocarbon  age  indicate  this  facies 
formed  by  subglacial  freezing  of  Uotopically  enriched  meltwa¬ 
ter,  probably  surface-deriv^  to  the  gluier  sole.  The 
bubble-poor,  fme-graiaed  ice,  thickneaa,  atratifleation,  rounded 
pebbles,  and  undisturbed  sedimentary  structurea  in  this  facies 
support  this  conclusion.  The  location,  extent,  and  rates 
of  subglacial  ice  formation  and  aediment  entrainment  vary. 
The  Matanuska  Glacier  is  therefore  thermally  complex,  with 
zones  of  ice  at  the  glacier  sole  that  are  at  or  below  the 
preasure-mclting  point 

MP  1178 
RIVER  ICE. 

Ashton,  G.D.,  Jtn./Feb.  1979, 67(1).  p.38-45, 21  refs. 
33-2288 

RIVER  ICE,  ICE  FORMATION.  ICE  JAMS.  ICE 
GROWTH,  THERMAL  POLLUTION,  TEMPERA¬ 
TURE  EFFECTS. 

MP  1179 

MEASUREMENT  OP  MESOSCALE  DEFORMA¬ 
TION  OP  BEAUFORT  SEA  ICE  (AIDJEX-1971). 
Hiblcr.  W.D.,  111,  et  al,  1978,  Vol.43-44,  p.  148- 172, 
TT-75-52082,  For  Russian  version  see  29-2023.  21 
refs. 

Weeks,  W.F.,  Ackley,  S.F.,  Kovacs,  A.,  Campbell, 
W.J. 

33-2376 

PACK  ICE.  ICE  DEFORMATION.  DRIR*.  AERI¬ 
AL  SURVEYS,  ICE  REPORTING. 

MP  1180 

ORIGIN  AND  PALEOCLIMATIC  SIGNIH- 
CANCE  OP  LARGE-SCALE  PATTERNED 
GROUND  IN  THE  DONNELLY  DOME  AREA, 
ALASKA. 

Pdw6.  T.L.,  et  al,  1969,  No.l03,  87p.,  Bibliography 
p.79-84.  In  English  with  French,  German,  and  Rus¬ 
sian  summaries. 

Church,  R.E.,  Andresen,  MJ. 

25-3645 

PATTERNED  GROUND,  SEDIMENTS.  PERl- 
OL.\CIAL  PROCESSES,  ICE  WEDGES,  PERMA¬ 
FROST,  UNITED  STATES— ALASKA— DON¬ 
NELLY  DOME. 

MP  1181 

HYDRAULIC  TRANSIENTS:  A  SEISMIC 
SOURCE  IN  VOLCANOES  AND  GUaERS. 

St.  Uwrence,  W.F.,  et  al.  Feb.  16,  1979,  203(4381), 
P.6S4-656,  10  refs. 

Qamar,  A. 

33-2727 

WAVE  PROPAGATION,  GLACIERS,  VOL¬ 
CANOES,  EARTHQUAKES. 

A  aource  for  certain  low-frequency  seiimic  waves  ia  postulated 
in  terms  of  the  water  hammer  effect.  The  time-dependent 
displacement  of  a  water-filled  subglacial  conduit  is  analyzed 
to  demonstrate  the  nature  of  the  source.  Preliminary 
energy  calculations  and  the  observation  of  hydraulically  gene¬ 
rated  seismic  radiation  from  a  dam  indicate  the  plausibility 
of  the  proposed  source. 

MP  1182 

TERMINAL  BALLISHCS  IN  COLD  REGIONS 
MATERIALS. 

Aitkcn,  G.W.,  IntemftUontl  Symposium  on  Ballistics, 
4th.  Proceedings,  Monterey,  Cilifomia,  U.S.  Naval 
Postgraduate  School,  1978, 6p.,  11  refs. 

33-2729 

PROJECTILE  PENETRATION.  PENETRATION 
TESTS,  FROZEN  GROUND,  SNOW  COVER. 

In  a  winter  environment,  snow  and  frozen  soil  may  be 
the  most  readily  available  matenals  for  use  in  field  fortifications. 
Design  of  effective  fortifications  requires  detailed  knowledge 
of  the  response  of  these  materials  to  impact  from  projectiles 
and  projectile  fragments.  Data  for  small  arms  projectile 
and  simulated  projectile  fragment  penetration  into  snow  and 
frozen  soil  are  presented.  Results  of  penetration  predictions 
made  using  both  closed  form  and  empirical  solutions  are 
compared  with  test  results,  and  the  prediction  techniaues 
themselves  are  discussed.  Basic  agreement  between  predict¬ 
ed  and  measured  penetrations  was  obtained  for  the  simulated 
projectile  fragments,  which  tended  to  remain  stable  m  the 
target  materials.  Penetration  of  7.62  mm  small  arms  projec¬ 
tiles  into  frozen  toil  targets  is  also  predictable  at  velocities 
below  about  600  m/s,  above  which  they  tend  to  become 
unstable  and  tumble  in  the  target  In  the  case  of  the 
empirical  solution,  the  results  presented  Krve  to  extend  its 
range  of  applicability  to  prc^ectiles  weighing  less  than  09 
kg. 

MP  1183 

INTRODUCTION  TO  THE  WORKSHOP  ON 
ECOLOGICAL  EFFECTS  OF  HYDROCARBON 
SPILLS  IN  ALASKA. 

Atlas,  R.M.,  et  al,  Sep.  1978,  31(3),  p.155-157. 
Brown,  J. 

33-2786 

MEETINGS,  OIL  SPILLS,  RESEARCH  PRO¬ 
JECTS. 


MP  1184 

EFFECTS  OF  CRUDE  AND  DIESEL  OIL  SPILL 
ON  PLANT  COMMUNITIES  AT  PRUDEHOE 
BAY,  ALASKA,  AND  THE  DERIVATION  OF  OIL 
SPILL  SENSITIVITY  MAPS. 

Walker.  D.A.,  ct  al,  Sep.  1978,  31(3),  p.242-259.  In 
English  with  French  summary.  29  refs. 

Webber,  P.J.,  Everett,  K.R.,  Brown,  J. 

33-2793 

OIL  SPILLS,  ENVIRONMENTAL  IMPACT,  TUN¬ 
DRA  VEGETATION,  INDEXES  (RATIOS). 
MAPS. 

Crude  oil  wu  spilled  on  six  of  the  major  Prudhoe  Bay 
plant  communities  at  an  intensity  of  12  liters/sq  m.  The 
communities  occuned  along  a  topographic-moisture  gradient 
The  reaction  of  the  major  species  of  the  v»nous  communities 
wu  recorded  one  year  following  the  spills.  Sedges  and 
willows  showed  substantiri  recovery  from  crude  oU  spiUa. 
Mosses,  lichens,  and  most  dicotyledons  showed  little  or  no 
recovery.  On  a  very  wet  plot  with  standing  water,  the 
vegetation  showed  very  poor  recovery.  DryMS  integrifoUa 
M.  Vahl,  the  most  important  vascular  species  on  dry  sites, 
wu  kill^.  Identical  experiments  using  diesel  oil  rather 
than  crude  oil  showed  ail  species  except  an  aquatic  mou 
to  be  killed.  A  sensitivity  index  for  the  communitiu 
wu  calculated  on  the  buis  of  the  percentage  cover  of  the 
resistant  species  divided  by  the  original  total  plant  cover 
of  the  community.  With  this  information  an  oil  spill 
sensitivity  map  for  an  area  of  Prudhoe  Bay  wu  constructed 
using  a  vegetation  map  u  a  bur.  Using  the  crude  oil 
data  from  Prudhoe  Bay  together  with  some  from  the  literature, 
a  predictive  sensitivity  mip  wu  also  constructed  for  an 
accidental  crude  oil  spill  at  nearby  Franklin  Bluffs.  In 
this  example  all  the  community  types  are  considered  to 
have  moderate  to  excellent  recovery  potential. 


MP  1185 

PHYSICAL,  CHEMICAL  AND  BIOLOGICAL  EF¬ 
FECTS  OF  CRUDE  OIL  SPILLS  ON  BLACK 
SPRUCE  FOREST,  INTERIOR  ALASKA. 

Jenkins,  T.F.,  et  al,  Sep.  1978,  31(3),  p.305-323,  36 
refs. 

Johnson,  L.A.,  Collins,  CM.,  McFadden,  T. 

33-2797 

OIL  SPILLS,  ENVIRONMENTAL  IMPACT,  FOR- 
EST  TUNDRA.  VEGETATION,  DAMAGE. 


MP  1186 

FATE  OF  CRUDE  AND  REFINED  OILS  IN 
NORTH  SLOPE  SOILS. 

Sexstone,  A.,  et  al,  Sep.  1978,  31(3),  p.339-347,  In 
English  with  French  summary.  6  refs. 

Everett,  K.R.,  Jenkins,  T.F.,  Atlas,  R.M. 

33-2799 

OIL  SPILLS.  TUNDRA  SOILS,  HYDROCAR¬ 
BONS,  MICROBIOLOGY, 

Prudhoe  Bay  crude  oil  and  refined  dieael  fuel  were  applied 
to  five  topographically  distinct  tundra  soils  at  Prudhoe  Bay, 
Aluka.  The  penetration  of  hydrocarbons  into  the  soil 
column  depended  on  soil  moisture  and  drainage  characteristica. 
Biodegradation,  shown  by  changes  in  the  pristane  to  heptadec- 
ane  and  resolvable  to  total  gu  chromatographic  area  ratios, 
appeared  to  be  greatly  restricted  In  drier  tundra  soils  during 
one  year  exposure.  Some  light  hydrocarbons  were  recovered 
from  soils  one  year  after  spillages  Hydrocarbons  were 
still  present  in  soils  at  Fish  Creek,  Alaska,  contaminated 
by  refined  oil  spillages  28  yesrs  earlier,  attesting  to  the 
penistence  of  hydrocarbons  in  North  Slope  soils. 


MP  1187 

STUDY  OF  SEVERAL  PRESSURE  RIDGES  AND 
ICE  ISLANDS  IN  THE  CANADIAN  BEAUFORT 
SEA. 

Hnatiuk,  J.,  et  si.  1978,  20(84),  p.5I9-S32,  In  English 
with  French  and  German  summaries  3  refs. 
Kovacs,  A.,  Mellor,  M. 

33-2885 

PRESSURE  RIDGES.  ICE  ISLANDS.  ICE  COVER 
THICKNESS,  PROFILES. 

The  environments!  conditions  in  the  southern  Beaufort  Sea 
are  described,  with  special  emphuis  on  pressure  ndges  and 
ice  islands  Techniques  for  determining  the  geometnc 
configurations  and  the  physical  and  mechanical  propertiu 
of  sea-ice  structures  and  ice  ulands  are  described.  Profiles 
of  pressure  ridges  were  determined  by  surface  surveys,  drill¬ 
hole  probes  and  side-looking  sonar  scanning.  Multi-year 
pressure  ridges  with  thicknesses  up  to  20  m  and  widths 
up  to  120  m  were  examined  in  detail  The  first-year 
ridge  of  22  m  thickness  and  100  m  width  wu  studied. 
Results  are  given  for  several  mulli-yeaf  and  the  first-year 
ndges.  Information  obtained  from  dives  under  the  ice 
IS  also  given.  Corresponding  data  are  given  for  grounded 
ice  islands,  with  emphuis  on  contact  between  the  ice  and 
sea  bed.  A  20  m  thick  ice-island  fragment  grounded 
in  15  m  of  water  wu  one  of  several  investigated.  Meuure- 
ments  of  temperature,  salinity,  tensile  strength,  and  compres¬ 
sive  strength  sre  given  for  ice  taken  from  old  pressure 
ridges,  and  factors  influencing  the  interpretation  of  test  data 
are  diKUSsed 
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MP  1188 

FULL-DEPTH  PAVEMENT  CONSIDERATIONS 
IN  SEASONAL  FROST  AREAS. 

E»ton,  R.A.,  et  al,  Feb.  1979, 24p.,  8  refs.  Paper  pre¬ 
sented  at  the  annual  meeting  of  the  Association  of 
Asphalt  Paving  Technologists,  Denver,  Colorado,  Feb. 
15-17,  1979. 

Joubert,  R.H. 

33-2904 

BITUMINOUS  CONCRETES,  SEASONAL 
FREEZE  THAW,  FROST  RESISTANCE,  FROST 
PENETRATION,  SUBGRADE  PREPARATION, 
FROST  HEAVE. 

Two  fulMepth  pavement  sections  were  built  on  highly  frost- 
susceptible  subgrades  that  had  been  properly  prepared  Suit¬ 
able  structural  and  service  performances  were  achieved  in 
spite  of  substantial,  though  uniform,  frost  heaves  A  full* 
depth  pavement  built  on  a  local  municipal  street  has  not 
approached  structural  failure  However,  poor  service  per¬ 
formance  caused  by  differential  heaves  and  severe  differences 
at  surface  castings  has  resulted.  This  paper  reports  on 
these  studies  and  attempts  to  underscore  the  importance 
of  proper  design  and  construction  of  pavements  on  highly 
fiost-susccptible  soils  Particular  emphasis  is  placed  on 
the  quality  of  subgrade  preparation.  Finally,  the  incorpora- 
tion  of  transition  sections  at  surface  castings  is  considered 
necesury  to  diminish  differential  heave  at  the  castings 

MP  1189 

DESIGN  OF  AIRFIELD  PAVEMENTS  FOR  SEA¬ 
SONAL  FROST  AND  PERMAFROST  CONDI¬ 
TIONS. 

Berg,  R.L ,  et  al,  Oct.  1978,  18p.,  Presented  at  the  U.S 
Air  Force  Worldwide  Pavements  Conference,  Panama 
City  Beach,  Florida,  Oct.  24-26,  1978. 

Johnson,  T.C. 

33-2905 

AIRPORTS,  BITUMINOUS  CONCRETES,  SUB¬ 
GRADE  PREPARATION,  SEASONAL  FREEZE 
THAW,  FROST  PENETRATION,  FROST  HEAV  f. 

MP  1190 

SINTERING  AND  COMPACTION  OF  SNOW 
CONTAINING  LIQUID  WATER. 

Colbeck,  S.C.,  et  al,  Jan.  1978,  39(1),  p.  13-32,  Refs. 
p.31-32. 

33-2982 

SNOW  COMPACTION.  SNOW  MECHANICS. 
FIRNIFICATION,  ICE  DENSITY,  SALINITY, 
MELTWATER,  WET  SNOW. 

MP  1191 

ELEMENTAL  ANALYSES  OF  ICE  CRYSTAL 
NUCLEI  AND  AEROSOLS. 

Kumai,  M.,  International  Conference  on  Atmosphcnc 
Aerosols,  Condensation  and  Ice  Nuclei,  9th,  Galway, 
Ireland,  Sep.  21-27,  1977.  Proceedings,  Galway,  Ire¬ 
land,  University  College,  1977,  5p.,  1 1  refs. 

33-2962 

ICE  NUCLEI,  AEROSOLS,  ELECTRON  MICROS¬ 
COPY,  X  RAY  ANALYSIS. 

Ice  crystal  nuclei  and  aerosols  in  Fairbanks,  Alaska  were 
studied  using  a  scanning  electron  microscope  and  energy- 
dispersive  X-ray  analyzer  It  is  thought  that  the  ongins 
of  the  ice  nuclei  and  aerosols  are  mainly  solid  combustion 
by  products  from  local  electnc  power  plants  and  other  combus- 
tion  sources 

MP  1192 

ICE  FOG  SUPPRESSION  USING  THIN  CHEMI¬ 
CAL  nLMS. 

McFadden,  T ,  et  al,  Jan.  1979,  EPA-600/ 3-79-007, 
44p.,  20  refs. 

Collins,  C.M. 

33-2959 

ICE  FOG.  FOG  DISPERSAL,  CHEMICAL  REAC¬ 
TIONS. 

Ice  fog  suppression  experiments  on  the  Fort  Wainwright 
Power  Plsnt  cooling  pond  were  conducted  during  the  winter 
of  1974-76  Hexadecanol  was  added  to  the  pond  and 
dramatically  improved  visibility  by  reducing  fog  generated 
from  water  vapor  released  by  the  pond  at  -14C  Although 
this  temperature  was  not  low  enough  to  create  ice  fog, 
the  cold  vapor  fog  created  was  equally  as  devastating  to 
visibility  in  the  vicinity  of  the  pond  During  the  winter 
of  1973-76,  suppression  tests  were  continued  using  liims 
of  hexadecanol,  mixes  of  hexadecanol  and  octadccanol.  and 
ethylene  glycol  monobutyl  ether  (EGME)  Suppression 
effectiveness  at  colder  temperatures  was  studied  and  limits 
to  the  techniques  were  probed.  A  reinforcing  grid  was 
constructed  that  prevented  breakup  of  the  film  by  wind 
and  water  currents.  Lifetime  tests  indicated  that  EGME 
degrades  much  more  slowly  thsn  either  hexadecanol  or  the 
hexadccanol-octadccanol  mix  All  the  films  were  found 
to  be  very  effective  fog  reducers  at  warmer  temperatures 
but  still  allowed  20%  to  40%  of  normal  evaporation  to 
occur  The  vapor  thus  produced  was  sufficient  to  crcaie 
some  ICC  fog  at  tower  temperatures,  but  this  ice  fog  occurred 
less  frequently  and  was  more  quickly  dispersed  than  the 
thick  fog  that  was  present  before  application  of  the  films 


MP  1193 
PROCEEDINGS. 

Colloquium  on  Planetary  Water  ami  Polar  Procuasea, 
2nd,  Hanover,  N.H.,Oct.  16-18, 1978,  Hanover,  N.H., 
U.S.  Army  Cold  Regions  Resudrch  and  Engineering 
Laboratory,  1978,  209p.,  For  sc.ucted  papers  see  33- 
3058  through  33-3080. 

33-3057 

MEETINGS,  MARS  (PLANET),  PLANETARY 
ENVIRONMENTS,  PERMAFROST  HYDROLO¬ 
GY,  GEOLOGIC  STRUCTURES,  WATER. 


MP  1194 

DEVELOPMENT  OF  A  SIMPLIFIED  METHOD 
FOR  FIELD  MONITORING  OF  SOIL  MOIS¬ 
TURE. 

Walsh,  J.E.,  et  at.  Colloquium  on  Planetary  Water  and 
Polar  Processes,  2nd,  Oct.  1978.  Proceedings,  Hano¬ 
ver,  N.H ,  U.S.  Army  Cold  Regions  Research  and  En¬ 
gineering  Laboratory,  1978,  p.40-44,  Includes  com¬ 
ments.  3  refs. 

McQueeney,  D.,  Layman,  R.W ,  McKim,  H.L. 
33-3059 

SOIL  WATER,  MEASURING  INSTRUMENTS, 
ELECTRIC  EQUIPMENT. 


MP  1195 

VIKING  GCMS  ANALYSIS  OP  WATER  IN  THE 
MARTIAN  REGOLITH. 

Anderson,  D.M.,  et  al.  Colloquium  on  Planetary 
Water  and  Polar  Processes,  2nd,  Oct.  1978.  Proceed¬ 
ings,  Hanover,  N.H.,  U.S.  Army  Cold  Regions  Re¬ 
search  and  Engineering  Laboratory,  1978,  p.55-61.  In¬ 
cludes  comments.  7  refs. 

Tice,  A.R. 

33-3060 

GROUND  WATER,  MARS  (PI.ANET),  SOIL 
TESTS.  GAS  INCLUSIONS. 


MP  1197 

ICE  BLOCKAGE  OF  WATER  INTAKES. 

Carey,  K.L..  Mar.  1979,  NUREG/CR-0548,  27p.,  19 
refs. 

33-3113 

WATER  INTAKES,  FRAZIL  ICE,  BOTTOM  ICE, 
ICE  COVER. 

Ice  blockege  of  water  intake  alructurea  can  pose  setious 
threats  to  the  availability  of  cooling  water  al  thermal  power 
plants.  Ice  blockage  difficulties  are  described  as  they 
may  occur  in  nvefs,  lakes,  reservoirs,  and  estuaries,  and 
as  they  may  affect  tnukes  ather  at  the  surface  or  submerged. 
Charactenslics  of  both  surface  sheet  ice  and  frazil  ice  are 
examined  formational  processes,  sizes,  thicknesses,  movement 
or  mobility,  and  modes  of  blockage  or  adhesion.  Case 
histones  of  incidents  of  ice  blockage  of  intakes  arc  given. 
Solving  ice  blockage  problems,  either  through  onginal  design, 
post-construction  modification,  or  revised  operational  tech- 
niques  is  diKussed. 


MP  1198 

EFFECT  OF  THE  OCEANIC  BOUNDARY 
LAYER  ON  THE  MEAN  DRIFT  OF  PACK  ICE: 
APPLICATION  OF  A  SIMPLE  MODEL. 

MePhee,  M.G.,  Mar  1979,  9(2).  p.388-400,  14  refs. 
For  this  paper  from  another  source,  see  32-4551. 
33-3216 

PACK  ICE,  DRIFT,  BOUNDARY  VALUE  PROB¬ 
LEMS,  MATHEMATICAL  MODELS,  ICE 
WATER  INTERFACE. 

Smoothed  records  of  ice  drift,  surface  wind  and  upper  ocean 
currents  at  four  manned  stations  of  the  1975*76  AIDJEX 
experiment  in  the  central  Arctic  have  been  analyzed  to 
provide  a  statistical  relationship  between  stress  at  the  ice- 
ocean  interface  and  ice-drift  velocity  during  a  bO-day  period 
whentheicewastoo  weak  to  support  internal  forces  Essen 
tial  features  of  the  model  arc  dynamic  scaling  for  velocity, 
kinematic  stress  and  length,  with  exponential  atienuation 
of  a  linear  dimensionsicss  eddy  viscosity.  Currents  measured 
2  m  below  the  ice  confirmed  the  shape  of  the  stress  vs 
ice  speed  curve  and  provided  an  estimate  of  the  angle  between 
surface  stress  and  velocity  The  model  was  used  to  qualita- 
lively  estimate  the  effect  of  a  pycnochne  at  25  m  on  surface 
characteristics.  The  observed  behavior  when  stratification 
at  that  level  was  most  pronounced  tended  toward  slightly 
higher  drag  at  higher  speeds,  which  is  qualitatively  cunsisl.-nt 
with  the  model  results 


MP  1199 

CURRENT  RESEARCH  ON  SNOW  AND  ICE  RE¬ 
MOVAL  IN  THE  UNITED  STATES. 

Minsk,  L.D..  Sep.  1978.  20(3),  p,2I-22. 

33-3272 

SNOW  REMOVAL.  ICE  REMOVAL,  ICE  CON¬ 
TROL.  CHEMICAL  ICE  PREVENTION,  ICE  PRE¬ 
VENTION. 


MP  1200 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Kovacs,  A.,  et  al.  Environmental  asscs-smcnt  of  the 
Alaskan  continental  shelf,  Vol.3.  Principal  investiga¬ 
tors'  quarterly  reports  for  the  penod  July-September 
1977,  Boulder,  Colorado,  Environmental  Research 
Uboratories,  1977,  p.503-510,  PB-279  913 
Weeks,  W.F. 

33-3323 

PACK  ICE,  DRIFT,  RADAR  ECHOES,  ICE 
COVER  THICKNESS,  ICE  DEFORMATION, 
DATA  PROCESSING. 

MP  1201 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Sellmann,  P.V.,  et  al,  Environmental  assessment  of  the 
Alaskan  continents!  shelf,  Vol  3.  Principal  investiga¬ 
tors'  quarterly  reports  for  the  penod  July-September 
1977,  Boulder,  Colorado,  Environmental  Research 
Uboratories,  1977,  p.518-521,  PB-279  913. 

Brown,  J.,  Blouir,  S.E.,  Chamberlain,  E  J.,  Iskandar, 
I.K..  Ueda,  H.T. 

33-3324 

SUBSEA  PERMAFROST,  DRILL  CORE  ANAL¬ 
YSIS. 

MP  1202 

ULTRASONIC  MEASUREMENTS  ON  DEEP 
ICK  CORES  FROM  ANTARCTICA. 

Gow,  A.J.,  et  al,  Oct.  1978,  13(4),  p.48-50,  3  refs. 
Kohnen,  H. 

33-3350 

ICE  CORES,  ULTRASONIC  TESTS,  ICE  CRYS¬ 
TAL  STRUCTURE,  ANTARCTICA— BYRD  STA¬ 
TION. 

This  report  discusses  some  results  of  recent  measurements 
of  ultrasonic  velocities  performed  on  ice  cores  collected  in 
1968  at  Byrd  Station  The  analytical  technique  is  described 
It  IS  concluded  that  measurement  of  ultrasonic  velocities 
of  cores  from  deep  dnil  holes  enables  monitonng  of  the 
relation  characteristics  of  the  cores  and  determination  of 
the  gross  trends  of  c-axis  orientation  in  the  ice  sheet.  Supple¬ 
mented  by  optical  ihin  section,  studies  can  venfy  the  exact 
nature  of  the  fabric  al  any  given  depth  and  any  inclination 
of  the  fabric  symmetry  axis  with  respect  to  the  direction 
of  propagation  of  P-wave  velocity. 

MP  1203 

SEA  ICE  AND  ICE  ALGAE  RELATIONSHIPS  IN 
THE  WEDDELL  SEA. 

Ackley,  S.F.,  et  al,  Oct.  1978,  13(4),  p.70-71,  7  refs. 
Taguchi,  S.,  Buck,  K.R. 

33-3363 

SPA  ICE,  PACK  I''E,  ALGAE,  CRYOBIOLOGY, 
ICE  BREAKUP,  CHEMICAL  COMPOSITION, 
WEDDELL  SEA. 

Analysis  of  data  obtaine-*  during  a  1977  cruise  in  the  Weddell 
Sea  indicates  that  the  'ce  algal  community  found  during 
that  cruise  is  distinct  fro.-n  others  that  have  been  described 
(for  example,  the  bottom  epontic  community  in  the  land- 
fast  ice  in  McMurdo  Sound,  the  surface  communities  off 
Tot:  Antarctica,  and  the  bottom  communities  in  Arctic  Pack 
ICC)  Unlike  these  other  communities,  the  Weddell  pack 
aigsc  IS  dominantly  n  intenor  one.  existing  not  at  the 
surface  or  bottom  bu'  st  m.d-deplh  ( 65  to  2  15  m)  within 
the  ice  The  forn.t  ton  of  this  community  is  dependent 
on  the  unique  thermal  and  physical  setting  for  Weddell 
sea  pack  ice  Brine  drainage  processes  are  initiated  by 
summer  warming,  but  are  not  carried  through  to  completion 
as  in  the  Arctic.  This  process  causes  a  redistribution 
of  salinity,  maximizing  in  the  mid-deplh  regions  of  the  ice 
and  apparently  leading  to  algae  production  because  of  the 
relatively  higher  nutrient  levels  at  these  mid-depths  A 
qualitative  model  indicating  the  relationship  between  the 
thermally  induced  brine  migration  and  subsequent  algae  growth 
IS  given. 

MP  1204 

ENVIRONMENTAL  ATLAS  OF  ALASKA. 
Hartman,  C.W  ,  et  al,  Fairbanks,  University  of  Alaska, 
1978, 95p.,  2nd  cd.  For  1st  ed  see  24  4007  44  refs. 
Johnson,  P.R. 

33-3460 

SEA  WATER.  RIVERS.  CLIMATE.  INDEXES 
(RATIOS).  PHYSICAL  PROPERTIES.  UNITED 
STATES-ALASKA. 

MP  1205 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Kovacs,  A.,  et  al.  Environmental  asscss>nent  of  the 
Alaskan  continental  shelf,  Vol.  1 1 ,  Hazards.  Principal 
investigators'  annual  reports  for  the  year  ending 
March  1978.  Boulder,  Colorado.  Outer  Continental 
Shelf  Environmental  Assessment  Program,  1978, 

p.  11-22. 

Weeks,  W.F. 

33-3591 

SEA  ICE,  DRIFT.  ICE  COVER  THICKNESS. 
RADAR  ECHOES,  ICE  STRUCTURE.  PRESSURE 
RIDGES. 
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MP  1206 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENE  \TH  THE 
BEAUFORT  SEA. 

Sclltnann,  P.V.,  ct  al,  Environmental  assessment  of  the 
Alaskan  continental  shelf,  Vol.l  1,  Hazards.  Principal 
investigators’  annual  reports  for  the  year  ending 
March  1978.  Boulder,  Colorado,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  1978, 
p.50-74. 

Chamberlain,  E.J. 

33-3593 

SUBSEA  PERMAFROST,  BOTTOM  SEDIMENT, 
BOREHOLES,  TEMPERATURE  MEASURE¬ 
MENT. 

Observations  include  determinations  of  subsea  sediment  tem¬ 
perature,  type,  ice  content,  and  chemical  composition 
These  data,  coupled  with  geophysical  studies  and  results 
from  other  Beaufort  Sea  geolr-icat  studies,  are  being  used 
jointly  to  ascertain  subsea  permafrost  distnbution  This 
report  includes  a  summa-y  of  the  spring  1977  fitld  program 
and  a  general  summation  of  the  results  from  two  years 
of  field  study  in  the  Prudhoe  Bay  area.  The  1977  field 
study  produced  six  additional  drilled  and  sampled  holes  plus 
27  probe  sites  which  yielded  both  material  property  and 
temperature  data  The  field  observations  and  the  results 
of  laboratory  analyses  of  Ibc  samples  help  to  demonstrate 
the  complex  nature  of  subsea  permafrost 
MP  1207 

MECHANICAL  PROPERTIES  OF  POLYCRYS- 
TALLINE  ICE:  AN  ASSESSMENT  OF  CURRENT 
KNOWLEDGE  ANu  PRIORITIES  FOR  RE¬ 
SEARCH. 

Hooke,  R.L.,  et  al,  [1979],  I6p ,  Report  of  the  Inter¬ 
national  Commtsaion  or.  Snow  and  Ice/National 
Science  Foundation  working  group  on  ice  mechanics. 
Mellor,  M.,  Jones,  S.J.,  Martin,  R.T.,  Meter,  M.F., 
Weertman,  J. 

33-3545 

ICE  MECHANICS.  ICE  CRYSTALS,  ICE  CREEP, 
ICE  DEFORMATION.  STRAIN  TESTS,  STRESS 
STRAIN  DIAGRAMS,  ICE  STRENGTH 
MP  1209 

PROJECTED  THERMAL  AND  LOAD-AS- 
SOaATED  DISTRESS  IN  PAVEMENTS  IN¬ 
CORPORATING  DIFFERENT  GRADES  OF  AS¬ 
PHALT  CEMENT. 

Johnson,  T.C.,  ct  al,  1979,  Vol.48,  p.403.437,  35  refs. 
Shahin,  M.Y.,  Deniosey,  B.J .  Ingcrsoll,  J. 

33-3865 

BITUMINOUS  CONCRETES,  BITUMENS,  LOW 
TEMPERATURE  TESTS,  FROST  HEAVE, 
CRACKING  (FRACTURING),  THERMAL 
STRESSES,  TEMPERATURE  EFFECTS. 

MP  1210 

PHASE  COMPOSITION  MEASUREMENTS  ON 
SOILS  AT  VERY  HIGH  WATER  CONTENTS  BY 
PULSED  NUCLEAR  MAGNETIC  RESONANCE 
TECHNIQUE. 

Tice,  A.R.,  et  al,  1978,  No.675,  p.l  1-14,  22  refs 
Burrotis,  C.M.,  Anderson,  D.M. 

33-3863 

FROZEN  GROUND  PHYSICS,  UNFROZEN 
WATER  CONTENT.  NUCLEAR  MAGNETIC 
RESONANCE,  SOIL  CHEMISTRY.  SALINE 
SOILS. 

A  simple,  rapid  method  of  determining  the  unfrozen  water 
content  of  frozen  soils  is  described  in  detail  The  method 
uses  the  first  pulse  amplitude  of  a  pulsed  nuclear  magnetic 
resonance  analyzer.  Phase  composition  curves  were  ob- 
tamed  for  four  soils  at  very  bigh  total  water  contents.  Three 
of  the  soils  (Manchester  fine  sand,  Fairbanks  sill,  and  Goodrich 
clay)  had  been  previously  examined  by  another  method  (iso¬ 
thermal  calorimeter).  The  fourth  (Kotzebue  silt)  is  a  natural¬ 
ly  saline  soil  found  tn  low-lying  coastal  regions  of  Alaska. 
This  soil  was  tested  both  m  its  natural  state  and  with  the 
soluble  salts  removed  The  phase  composition  curves  ob¬ 
tained  by  the  nuclear  magnetic  resonance  method  arc  consistent 
with  those  obtained  by  using  the  isothermal  calorimeter, 
but  the  nuclear  magnetic  resonance  method  saved  time,  requir¬ 
ing  only  48h.  It  also  provides  a  high  degree  of  reproducibility 
and  can  be  used  over  a  wide  range  of  temperatures  Av 
expected,  the  unfrozen  water  content  of  the  valine  soil  was 
,nuch  higher  tn  its  natural  state  than  after  removal  of  the 
soluble  salts  In  addition,  tbe  unfrozen  water  content 
of  all  four  soils  appears  to  increase  omewhat  as  the  total 
water  content  of  tbe  .sample  is  increased. 

MP  1211 

PERMAFROST  BENEATH  THE  BEAUFORT 
SEA,  NEAR  PRUDHOE  BAY,  ALASKA. 
Scllinann.  P.V„  ct  al.  Offshore  'i.-chnology  Confer¬ 
ence,  11th  Proceedings.  Houston,  Tcx.ts.  1979, 
p.  148 1-1493,  34  refs. 

Chamberlain,  E.J. 

33-3864 

SUBSEA  PERMAFROST.  DRIIL  CORE  ANAL¬ 
YSIS.  PENETRAIION  TE.STS.  PERMAFRO.ST 
DEPTH. 


The  occurrence  and  properties  of  subsea  permafrost  near 
Prudboe  Bay,  Alaska,  were  investigated  by  dnlltng  and  probing 
Nine  noles  were  drilled  and  27  sites  were  probed  with 
a  cone  penetrometer.  The  deepest  dnil  hole  was  65  Im 
below  the  seabed,  while  a  depth  of  14.1  m  was  reached 
with  the  cone  penetrometer.  Engineciing  and  chemical 
properties  were  determined  fro-v  core  samples  and  point 
penetration  resistance  data  were  obtained  with  the  penetrome¬ 
ter  Thermal  profiles  were  acqui-cd  at  both  the  drill  and 
probe  sites 

MP  1212 

COMPARATIVE  TESTING  SYSTEM  OF  THE 
APPLICABILITY  FOR  VARIOUS  THERMAL 
SCANNING  SYSTEMS  FOR  DETECTING  HEAT 
LOSSES  IN  BUILDINGS. 

Grot,  R.A  .  ct  at.  Infrared  Information  Exchange,  4th. 
Proceedings,  St.  Louis,  Missouri,  1978,  p.B7l-B90, 18 
refs. 

Munis,  R.H.,  Marshall,  S.J.,  G;-  .urex,  A. 

33-3735 

BUILDINGS.  HEAT  LOSS,  TEMPERATURE 
MEASUREMENT,  TESTS. 

A  two-stage  program  for  determining  the  applicability  of 
various  remote  thermal  scanning  systems  for  detecting  heat 
losses  in  buildings  is  described  The  types  of  instruments 
tested  arc  high  resolution  thermal  imaging  systems,  low  resolu¬ 
tion  thermal  imaging  systems,  thermal  line  scanners  and 
point  radiometers.  The  first  phase  of  this  project  consisted 
of  inserting  known  building  defects  into  a  specialty  designed 
room  at  the  USA  Cold  Regions  Research  and  Engineering 
Laboratory  and  naving  a  representative  of  the  manufacturer 
of  each  type  of  equipment  inspect  the  room  at  three  temperature 
differences  across  the  room  envetope  The  second  phase 
of  this  project  will  consist  of  a  field  evaluation  of  these 
same  instruments  in  approxtinately  10  cities,  in  cooperation 
with  a  weatherizatioti  program  for  lov.-incnmc  housing  spon¬ 
sored  by  the  Community  Services  Administration  and  directed 
by  the  National  Bureau  of  Standards  The  goal  of  the 
second  phase  ts  to  determine  the  cost  effectiveness  of  various 
remote  thermal  scanning  services 

MP  1213 

DETECTING  WET  ROOF  INSULATIO  I  WITH  A 
HAND-HELD  INFRARED  CAMERA. 

Korhonen,  C..  ct  al.  Infrared  Informatior  Exchange, 
4th.  Proceedings,  St.  Louts,  Missouri,  978,  p.A9- 
A15,  5  refs 
Tobiasson,  W. 

33-3736 

INFRARED  PHOTOGRAPHY,  ROOl  MOIS¬ 
TURE,  DETECTION. 

Since  1975,  CRREL  has  used  hand-held  infra. cd  scanners 
for  detecting  wet  insuiation  under  built-up  roof  membranes 
Thermocouples  installed  on  roofs  have  shown  that  tempers'iire 
differences  between  areas  of  wet  and  dry  insulation  may 
exist  dunng  both  the  day  and  night.  The  optimum  time 
to  detect  these  differences  with  an  infrared  camera  is  at 
night  when  solar  interference  is  eliminated  '  urveys  have 
been  conducted  successfully  in  many  locations  from  Alabama 
to  Alaska  during  both  warm  and  cold  weather  Thre- 
inch  diameter  core  samples  of  the  roof  membrane  and  insulation 
have  been  obtained  to  venfy  infrared  findings  This  paper 
briefly  overviews  the  technique  used  to  survey  roo.9  for 
moisture  and  then  presents  results  of  a  controlled  cxpcr.mcn* 
at  Pease  AFB,  New  Hampshire,  to  show  the  correlation 
between  thermal  images  and  temperature  differences  observed 
thermoelectrically  in  wet  and  dry  portions  of  a  roof  Meav- 
c'cm  'tits  of  the  thermal  resistance  of  the  wet  and  dry  are'  - 
complete  the  physical  picture 

MP  .'214 

REMOTE  DETECTION  s-'i'  WATER  UNDF.R 
ICE-COVERED  LAKES  ON  T.zL :  JRTM  SLOPE 
OF  ALASKA. 

Kovacs,  A  ,  Dec  1978,  31(4).  p  448-458.  9  re' 
33-3773 

REMOTE  SENSING.  LAKE  WATER.  LA\b  ICE. 
RADAR  ECHOES.  ICE  COVER  THICKNESS. 
WATER  SUPPLY. 

Results  from  using  an  impulse  radar  sound.  ,  stem  on 
the  North  Slope  of  Alaska  to  detect  the  exiv.ci.ee  of  water 
under  take  icr  a.c  presented  It  was  found  that  both 
lake  ICC  thici  css  and  depth  of  water  'i-der  the  ice  could 
be  determined  wnro  the  radar  antenna  was  cither  on  the 
ICC  surface  or  airborne  in  a  he.  .optcr  The  findings  also 
revealed  that  the  'mpuisc  radar  vrunding  system  could  detect 
where  lake  icc  was  bstltom-fast  and  where  water  existed 
under  the  icc  :<,vcr 

MP  1215 

GEOBOT.'.NICAL  .STUDIES  ON  THE  TAKU 
GLACIEl  ANO.MALY. 

Hctisscr.  (  J.ctal.Apr  1954  44(2).  p.224-239.  AD- 
030  65 1 .  2 1  refs.  Same  as  SIP-10697  Also  issued 
as  Report  No  7.  Coniract  n9ontS3001 
Schuster.  R.L..  Gtlkcy.  A.K. 

33-3769 

GLACIER  FLOW,  VEO.  TATION  PATTERNS. 
GEOBOTAMCAL  INTER  'RETATION,  UNITED 
STATES-ALASKA  TAI-  U  GLACIER. 


MP  1216 
RIVER  ICE. 

Ashton,  G.D.,  Aitnual  review  of  fluid  mechanics, 
Vol.lO,  edited  by  M.  Van  Dyke.  J.V  Wehausen,  and 
J.L.  Lumley,  Palo  Alto,  California,  Annual  Reviews, 
1978,  p.369-392,  85  refs. 

33-3953 

RIVER  ICE,  ICE  MECHANICS,  ICE  PRESSURE, 
FLUID  MECHANICS. 

'the  emphasis  is  on  the  fluid  mechanical  aspects  of  river 
icc  including  the  areas  of  formation,  evolution,  and  breakup 
of  ice  covers,  hydraulics  associated  with  the  presence  of 
ice,  thermal  effects  and  interactions  with  ice,  and  forces 
due  to  ICC  River  ice  processes  may  be  summarized  as 
a  senes  of  steady  states  that  exist  between  short  periods 
of  intense  activity  r  .J  change 

MP  1217 

DETERMINING  SUBSEA  PERMAFROST 
CHARACTERISTICS  WITH  A  CONE  PENE¬ 
TROMETER— PRUDHOE  BAY,  ALASKA. 

Blouin,  S.E.,  et  a!  June  1979.  1(1),  p.3-16,  10  refs. 
Chamberlain,  E.J.,  Sellmann,  P.V.,  Garfield.  D.E. 
33-4236 

SUBSEA  PERMAFROST,  PENETRATION  TESTS, 
PERMAFROST  DISTRIBUTION,  PENETROME¬ 
TERS,  UNITED  ST.'.TES— ALASKA— PRUDHOE 
BAY. 

MP  1218 

RELATIONSHIPS  BETWEEN  JANUARY  TEM¬ 
PERATURES  AND  THE  WINTER  REGIME  IN 
GERMANY. 

Bilello,  M.A.,  et  al,  June  1979,  1(1,.  p.l  7-27,  12  refs. 
Appel,  G.C. 

33-4237 

WEATHER  FORECASTING,  FROST  FORECAST¬ 
ING,  SNOW  ACCUMULATION,  SEASONAL 
FREEZE  THAW,  METEOROLOGICAL  DATA, 
METEOROLOGICz'.L  CHARTS 

MP  1219 

WATER  FLOW  THROUGH  HETEROGENEOUS 
SNOW. 

Col'  nk,  S.C,  June  1979,  1(1),  p.37-45.  19  refs. 
33-4239 

MELTWATER,  SNOW  COVER  STRUCTURE, 
WATER  FLOW,  SNOW  STRATIGRAPHY, 
CAPILLARITY,  SURFACE  WATERS 
An  ea.Iier  gravity  flow  theory  (Colbcck  1971)  treated  snow 
as  a  homogeneous  and  uniform  medium  The  theory  is 
expanded  here  to  include  the  effects  of  ice  layers  and  Bow 
chan  tels  Two  examples  are  constructed  and  compared 
with  observed  runoff  In  this  particular  situation,  the  results 
suggest  that  most  of  the  water  moves  down  flow  channels 

MP  1220 

FREEZING  AND  THAWING  TESTS  OF  LIQUID 
DEICING  CHEMICALS  ON  SELECTED  PAVE¬ 
MENT  MATERIALS. 

Minsk,  L.D.,  June  1979,  1(1),  p.51-58,  8  refs. 
33-4241 

CONCRETE  PAVEMENTS.  ICE  REMOVAL,  AN¬ 
TIFREEZES.  TESTS 

The  extent  of  deterioration  of  Portland  erxent  ,nn.--.te 
and  several  types  of  asphaltic  concrete  subjcctc'*  '  .game 
deicing  chemicals  was  determined  over  60  free  ^-thawing 
cycles  Proprietary  solutions  containing  urea,  -inylcn.  gly. 
col,  and  formamide  affected  the  surface  of  old  a.--cr.:rcined 
concrete  only  slightly  (rating  of  I  on  a  scale  of  0  t.t  5 
f*  ,'tcrcasing  dcgraualiitn)  Asphaltic  con'ielc  specimens 
were  not  significantly  affected  Abrasion  tests  we.c  made 
s.-.,  ntrainrd  concrete  specimens  exposed  to  ethylene 
^ucol  sot.’tion  during  freezing  and  thawing,  material  loss 
was  very  low  .  ..a.-Iy  the  same  as  with  -  distilled  .vatcr 
control 

MP  1221 

ELECTRICAL  GROUND  IMPEDANCE  MEAS¬ 
UREMENTS  IN  THE  UNITED  STATES  BE¬ 
TWEEN  200  AND  415  KHZ. 

Arconc,  S.A.,  ct  al.  Dec.  1978,  FAA-RD-78-103. 92p., 
ADA-068  088. 

Delaney,  A.J. 

33-4413 

RADIO  WAVES.  ELECTRICAL  RESISTIVITY. 
MAPPING. 

The  objccitvcs  of  the  worx  described  in  this  report  were 
to  us-  and  evaluate  new  radiowavc  methods  of  measuring 
earth  rcv.slivity  in  the  If  and  VI.I  bands  and  to  develop 
estimated  effective  ground  resistivity  maps  in  this  same  band 
for  the  United  .States,  including  Alaska  llolh  airborne 
and  ground  methinfs  were  investigated  by  using  the  wavciilt 
and  surface  impedance  techniques  It  is  con. hided  from 
the  VI.F  study  that  over  iniich  of  the  central  United  Slates 
VI.F  aiibornc  resistivity  might  well  approximate  I.F  ground 
resistivity  The  ground  melhiKis  discussion  concerns  the 
surface  impedance  mclhiHl  in  the  I.F  band  It  is  concluded 
front  the  1.1'  studies  that  the  present  conductivity  map  tv 
fairly  accurate  for  BC  0  piirposcv  but  inapplicable  to  l-f- 
purposes 
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MP  1222 

CASE  STUDY:  FRESH  WATER  SUPPLY  FOR 
POINT  HOPE,  ALASKA. 

McFtdden,  T.,  et  al,  Conference  on  Applied  Tech¬ 
niques  [or  Cold  Environments,  Anchorage,  Alaska, 
May  17-19,  1978.  Proceedings,  Vol2,  New  York, 
\merican  Society  of  Civil  Engineers,  1979,  p.l029- 
<040,  10  refs. 

Collins,  CM. 

33-4458 

WATER  SUPPLY,  PERMAFROST  HYDROLOGY, 
SNOWMELT,  ICE  MELTING,  LAKE  WATER, 
UNITED  STATES-ALASKA— POINT  HOPE. 

MP  1223 

SNOW  AND  ICE  ROADS  IN  THE  ARCTIC. 
Johnson,  P.R.,  Conference  on  Applied  Techniques  for 
Cold  Environments,  Anchorage,  Alaska,  May  17-19, 
1978.  Proceedings,  Vol.2,  New  York,  American  So¬ 
ciety  of  Civil  Engineers,  1979,  p.1063-1071,  6  refs. 
33-4461 

SNOW  ROADS,  ICE  ROADS,  AIRPORTS,  COLD 
WEATHER  CONSTRUCTION,  ENVIRONMEN¬ 
TAL  PROTECTION,  ARCTIC  VEGETATION, 
CONSTRUCTION  MATERIALS. 

MP  12U 

REMOTE  DETECTION  OF  A  FRESHWATER 
POOL  OFF  THE  SAGAVANIRKTOK  RIVER 
DELTA,  ALASKA. 

Kovacs,  A.,  et  al,  June  1979,  32(2),  p.I6I-164,  4  refs. 
Morey,  R.M. 

33-4511 

RADAR  ECHOES,  GROUND  ICE,  GROUND 

WATER 

MP  1225 

EFFECT  OF  FREEZING  AND  THAWING  ON 
THE  PERMEABILITY  AND  STRUCTURE  OF 
SOIL. 

Cn-imberlain,  E.J.,  et  al,  1979.  Vol.l3,  p 73-92.  For 
unother  veraion  and  abstract  see  32-3469.  1 1  refs. 
Gow,  A.J. 

33-45  iS 

FREEZE  THAW  CYCLES.  SOIL  WATER  MIGRA¬ 
TION.  PERMEABILITY,  SOIL  STRUCTURE, 
SOIL  PHYSICS.  SOU  TEXTURE.  PARTICLE  SIZE 
DISTRIBUTION,  FINES. 

MP  1226 

EFFECT  OF  FREEZE-THAW  CYCLES  ON 
RESILIENT  PROPERTIES  OF  FINE-GRAINED 
SOILS. 

Johnson.  T.C.,  et  al,  1979,  Vol.I-,  ,■247-276,  For 
another  version  and  abstract  see  32-3502  20  refs. 

Cole,  D.M.,  Chamberlain,  E.J 
33-4549 

FROZEN  GROUND  MECHANICS.  FREEZE 
THAW  CYCLES,  PAVEMENT  BASES,  BEARING 
TESTS,  SHEAR  STRESS,  SUBGRADF  SOILS. 
LOADS  (FORCES),  SOIL  TEMPERATURE,  MOD¬ 
ELS. 

MP  1227 

THERMAL  AND  RHEOLOGICAL  COMPUTA¬ 
TIONS  FOR  ARTinCIALLY  FROZEN 
GROUND  CONSTRUCTION. 

Sanger.  r.J.,  et  al,  1979,  Vol.l3,  p.31 1-337,  32  refs. 
For  another  version  and  abstract  see  33-4283. 

Sayles,  F.H. 

33-4550 

SOIL  FREEZING.  ARTIFICIAL  FREEZING. 
FROZEN  GROUND  MECHANICS,  FROZEN 
GROUND  THERMODYNAMICS,  CREEP  PROP¬ 
ERTIES,  RHEOLOGY,  THERMAL  PROPERTIES. 
FROST  HEAVE,  ANALYSIS  (MATHEMATICS). 
CONSTRUCTION. 

MP  122* 

LAND  APPLICATION  OF  WASTEWATER:  EF¬ 
FECT  ON  SOIL  AND  PLANT  POTASSIUM. 
P.nlazzo,A.J.,etaI,July-Scp.  1979, 8(3).  p  309-312. 19 
refs. 

Jenkins,  T.F. 

33-4584 

WASTE  TREATMENT.  WASTE  DISPOSAL, 
GRA.SSES.  SOIL  CHEMISTRY.  IRRIGATION. 
MP  1229 

MULTI  YEAR  PRESSURE  RIDGES  IN  THE 
CANADIAN  BEAUFORT  SEA. 

Wright,  B.,  et  al,  Intern'.-tional  Conference  on  Port  and 
Ocean  Engineering  Under  Arctic  Conditions.  5th. 
Trondheim,  Norway.  Aug.  13-18.  1979.  Proceed¬ 
ings,  Vol.I,  Trondheim.  University.  1979.  p.l07-I26. 
17  refs. 

Hnatiuk,  J.,  Kovacs,  A. 

33-4609 

SEA  ICE,  PRESSURE  RIDGES,  ICE  STRUa'L'RE. 
MODELS. 


The  ilndings  of  a  field  si  aR-  designed  to  generate  fundamental 
data  on  multi-year  pressu-r  ndges  in  the  near  shore  zone 
of  the  Canadian  Beaufort  Sea  are  presented.  The  study 
investigated  the  geomr-t  ->  of  eleven  floating  mult*  .  ir  ridges 
or  ndge  fragments  and  the  sail  height  and  keei  depth  of 
four  additional  multi-year  ndge  fragments.  The  cross- 
sections  of  multi-year  ridges  with  total  thicknesses  varying 
between  9  6  and  41.8  m  were  examined,  and  the  results 
suggest  that  they  can  be  adequately  represented  by  one 
ridge  model  with  a  constant  sail  to  keel  ratio  and  geometry. 
It  13  also  shown  that  the  icc  co-'  nri-.ng  multi-year  ridges 
is  solid  with  the  interblock  void-  ■  iting  a:  the  time  of 
their  furmation  being  completely  fli  -.*  -  **•'  toe  The  data 
obtained  from  this  study  are  bm'.  r  --^  "  .o  engineering 
design  of  exploration  and  produc'  ir.  e  '  r  the  Beaufort 
See.  In  the  shallow  wate.s  i  /  -nt-  .  z  iratory  dulling 
from  artificial  islai-  ^  has  be.  .  -*t  :  .  .wC  1973,  and 

since  1976.  the  ex,.‘.ifatioo  .  ‘  v  •--*  i  -i-*  ...to  the 
deeper  waters  of  the  1  r-,r  Set  .  ■  y  .'ps. 


MP  1230 

ICE  PILE-UP  AND  RIDE-Ul'  -N  ARCHC  AND 
SUBARCnC  BEACHES. 

Kovacs,  A.,  et  al,  Intemafonr'  onferer.c  on  Port 
and  Ocean  Engineering  Ut  u>"  't  ..  nuitions.  5th, 
Trondheim,  Norway.  Aug.  13-.’'.  >79.  Pro.eed- 
ings.  Vol.I,  Trondheim,  Univer  ;  .'9''  p.l27  .’46. 
22  i-efs. 

Sodhi,  D.S. 

33-4610 

SEA  ICE,  SHORES.  PRESSU  -E  RIDGES.  ICE 
PUSH. 

Information  on  shore  ice  pite-up  and  ridc-up  in  arctic  and 
subarctic  waters  is  pr  i  ed  Croae-scr  tional  profiles  of 
several  tee  pile-ups  ano  nde-ups  are  prcst.itcJ  from  which 
models  and  theoretical  analyses  were  made.  The  expressions 
denved  pive  the  force  required  to  overcome  gravitational 
potential  and  friction  occurring  during  ice-r-Iing  and  ridc- 
iip  It  was  estimated  that  the  distnbut  .,  force  required 
during  ice-piling  or  ride-up  was  of  the  orde*  of  10  to  3S0 
kPa  (about  1  3  to  50  psi)  F-cM  obs  -rvations  revealed 
that  shore  i-c  p.le-up  or  nde-up  appears  to  occur  within 
a  penod  of  less  than  30  minutes  at  any  time  of  year, 
but  most  often  in  the  spring  and  fall.  Pile-up  seldom 
occurs  more  than  10  m  inland  from  the  s.  ».  but  ride- 
up  Ircoucntly  extends  SO  m  or  more  inland,  regardless  of 
ice  thickness  While  steeply  sloping  shores  do  not  favor 
ice  ride-up,  sea  tee  has  mounted  the  steep,  9-m-high  blulT 
at  Baii'iw,  Alaska,  destroying  structures  and  taking  lives. 


MP  1231 

TEMPERATURE  EFFECT  ON  THE  .JNIAXIAL 
STRENGTH  OF  ICE. 

Hayiic  F.D ,  International  Conference  on  Port  and 
Ocean  .ineering  Under  Arctic  Conditions,  5ih, 
Tron'ih .  Norway,  Aug.  13-18,  1979.  Proceed¬ 

ings,  Vo  .1,  Trondheim,  University,  1979,  p  667-681, 
17  refs. 

33-4632 

ICE  STRENGTH.  COMPRESSIVE  STRENGTH, 
TENSILE  PROPERTIES. 

The  effect  of  temperature  on  the  uniaxial  strength  of  fine¬ 
grained,  polycrystalltnc  icc  was  investigated  Dembbell- 
shaped  specimens  we-c  loaded  in  uniaxial  con?rc.s?  on  and 
uniaxial  tension  Two  machine  speeds.  0  847  mni/s  and 
84  7  mm/s,  were  uKd  for  tiic  tests,  and  the  test  temperatures 
ranged  from  -0  *  to  -  54C  The  -jniaxiai  compressive  st-ength 
IS  very  sensitive  to  temperarure.  generally  increasing  as  the 
temperature  decreased  from  -0  1C  to  -54C,  with  the  gr-’lest 
increase  between  -0  1C  and  -3C  The  tensile  strength 
IS  not  very  sensitive  to  temperature,  hut  did  continue  to 
increase  with  decreasing  temperature.  Tensile  strength 
also  incrcascri  the  most  between  -0  1C  and  -3C  An  initial 
tangent  moduhis  and  a  SC  stress  modulus  were  found 
for  each  compression  test  The  initial  tangent  modulus 
increased  about  two  times  as  the  temperature  decreased 
from -0  1C  to -S4C  The  50^  stress  modulus  also  increased 
with  decreasing  temperature.  A  secant  modulus  was  found 
for  the  tensile  tests  and  ii  tended  to  decrease  with  decreasing 
temperature  The  spce-fic  energy  required  to  cause  failure 
was  also  found  for  the  compression  and  tension  tests 


MP  1232 

BUCKLING  A-,ALYSI.S  OF  WEDGE-SHAPED 
FLOATING  ICE  SHEETS. 

Sodhi,  D.S.,  Inlcrnational  Conference  on  Port  and 
Ocean  Engineering  Under  .Arctic  Conditions.  5th, 
Trondheim.  Norway,  Aug  13-18,  1979.  Proceed¬ 
ings.  Vol.  1 ,  T  rondhetm.  I'r  .vcrstly.  1 979,  p.797-8 1 0. 7 
refs. 

33-4641 

SEA  ICE.  FLOATING  ICE.  ICE  LOADS.  ICE 
PRESSURE. 

A  buckling  analysts  for  scmi  m(iii-tc  wedge-shaped  floating 
ICC  sheets  is  presented,  considering  «  -dial  stress  field  for 
ih.-  in-planc  stresses  The  bU' -ling  toad  and  buckling 
:  cssurc  arc  computed  for  varying  ice  sheet  geometry  an-J 
I-  undxry  conditions  The  results  of  this  analysis  arc  close 
to  those  of  earlier  analyses  for  scmi-inflnilc  icc  sheets  and 
tapered  beams 


MP  1233 

SNOW  ACCUMULATION,  DISTRIBUTION, 
MELT,  AND  RUNOFF. 

Colbeck,  S.C.,  et  al.  May  22, 1979, 60(21),  p.465-468, 
29  refs. 

33- 4547 

SNOW  ACCUMULATION,  SNOW  COVER  DIS¬ 
TRIBUTION.  SNOWMELT.  RUNOFF,  HEAT 
TRANSFER.  SNOW  SURVEYS,  REMOTE  SENS¬ 
ING,  HYDROLOGY. 

MP  1234 

COMPACTION  OF  WET  SNOW  ON  HIGH¬ 
WAYS. 

Colbeck,  S.C.,  1979,  No  185,  International  Symposi¬ 
um  on  Snow  Removal  anri  Ice  Control  Research,  2nd, 
Kanovnr, N.H., May  15-!9. 1978.  Proceedings, p.l4. 
17  7  refs. 

34- 52 

WET  SNOW,  SNOW  COMPACTION.  SNOW  RE¬ 
MOVAL,  SALINITY. 

The  cumprcssibility  of  we»  snow  decreases  with  decieasing 
liquid  water  content  but  increases  with  decreasing  saiinity 
Al-o.  the  tendency  f...-  snow  splashing  on  highways  increases 
with  decreasing  salinity.  These  opposite  effects  are  com¬ 
pile;  .ed  by  the  fact  that  liquid  water  content  and  salinity 
arc  .tot  necessarily  ind. ..undent  The  amount  of  liquid 
present  can  be  controlled  somewhat  by  the  road  grade, 
and  aalinity  is  generally  determined  by  how  much  salt  is 
applied  to  the  road  surface  For  different  situal-  -ns  it 
may  be  desirable  to  regulate  salt  applications  in  o.  .cr  to 
achieve  a  maximum  amount  of  splashing  with  a  mi.  imum 
of  .ompaction  of  wet  snow  into  ice.  Here  we  ,  .ovide 
a  qaalilalivc  review  of  wet  snow  and  suggest  h,iw  an  under* 
standing  of  wet  snow's  behavior  on  a  road  surface  might 
increase  our  ability  to  deal  with  snow  rcmo.al  ptoblems. 

Ml'  123S 

NUMERICAL  SIMULATION  OF  ATMOSPHER¬ 
IC  ICE  ACCRETION. 

Ac-.ley,  S.F.,  el  al.  1979,  No,185,  international  Sym- 
p-oeium  on  Snow  Removal  and  Ice  Control  Research, 
2nd,  Hanover,  N.H.,  May  15-19, 1978.  Proceedings, 
p  44-52.  7  refs. 

Templeton,  M.K. 

34-57 

ICE  ACCRETION.  MATHEMATICAL  MODELS, 
ENVIRONMENT  SIMULATION.  DROPS  (LIQ¬ 
UIDS),  PARTICLE  SIZE  DISTRIBUTION.  TIME 
FACrOR. 

Time  uciendcnce  enters  into  calculations  of  ice  accretion 
on  obiecti  primarily  through  terms  dependent  on  the  initial 
conditions  and  site  and  geomelty  of  the  object  A  n'lmerical 
technique  to  include  the  timc-dcpcndcnce  u  descnlcd  here 
as  well  as  simulation  of  complex  situations  where  the  conditions 
s  ry,  for  example,  along  a  helicopter  rotor  blade  Som.c 
results  of  varying  droplet  sites,  velocity,  and  drufiet  distribu¬ 
tions  arc  presented  These  indicate  the  general  dependence 
of  ICC  acrrction  on  these  paranicters  as  well  as  illustrate 
the  utility  cf  numerical  techniques  in  seeing  how  these  effects 
can  influence  the  rates  of  ice  accretion  for  parti-ular  mlt-al 
conditions 

MP  1236 

LABORATORY  EXPERIMENTS  ON  ICING  OF 
ROTATING  BLADES. 

Ackley.  S.F.,  ct  al.  1979.  No.l85.  Inlcrnational  Sym¬ 
posium  on  Snow  Removal  and  Icc  Control  Research, 
2nd.  Hanover,  N  H  ,  May  15-19.  1978  Proceedings, 
p.85-92,  7  r.fs 

Lcmiciix,  C..  Ilagaki.  K..  O'Kccfr.  J. 

34-65 

LABORATORY  TECHNIQUES.  ICE  ACCRE¬ 
TION,  HELICOPTER.S,  ICE  COVER  THICKNESS. 
TEMPERATURE  EFFECTS 

Experiments  have  been  vo.  cutlcd  to  provide  a  basis  for 
a  co.-nputcr  model  that  simulates  almnvpheric  icc  accretion 
on  .*.  rotating  blade  A  conipanson  of  the  computer  model 
stnulalion  and  experimental  lesults  reveals  that  general  agrcc- 
r-..nt  cx.sts  within  the  tcmpcraltirc  range  0  C  to  -25  C 
and  the  velocilv  range  0  to  60  m/s  Beyond  60  m/s 
the  computer  simulation  ovcr-predicts  the  thickness  of  the 
icc  accretion  al  the  leading  edge  Below  -25  C  the  simulation 
and  csrerimcntal  rcstills  disagree  in  that  the  simulation  signifi¬ 
cantly  oscrprcdicts  the  thickness  of  the  .accretion  at  the 
leading  edge 

MP  1237 

SYSTEMS  STI'Dv  (K  .SNOW  REMOVAL. 

Minsk.  L.D..  1979.  .-.i  lS:  /ntcrnalional  .Sympositiin 
on  Snow  Removal  and  Icc  Control  Research.  2nd. 
Hanover.  N.H.,  May  15-19.  1978.  Proceedings, 
p  220-225.  4  refs 
34-84 

SNOW  RE.VIOVAL.  SYSTE.MS  ANALYSIS 

The  framework  for  a  systems  ri.iaiysis  of  snow  removal  and 
ICC  conirni  on  ro.adv  iv  prcvrnlcd  Dcfimtion  of  the  ope-iting 
conditions,  the  principal  ones  of  which  arc  climate  and 
Iraffiv.  as  well  as  the  system  itself,  the  road  net,  is  required 
Equipment  tavtors  invotvcil  in  pcrr-itming  the  baviu  r-inttions 
-if  clearing,  spreading,  loading,  and  hauling  are  analyzed 
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MP  1238 

COMPUTER  SIMULATION  OF  URBAN  SNO'Y 
REMOVAL. 

Tucker,  W.B.,  et  at,  P79,  No.  185,  International  Syn- 
posium  on  Snow  Removal  and  Ice  Control  Resear,.!.. 
2nd,  Hanover,  N  H.,  May  15-19,  1978.  Proceedir.*’ 
p.293-302,  11  refs, 
aohan,  G.M. 

34-95 

SNOW  REMOVAL,  COMPUTERI/RD  SIMULA¬ 
TION,  ENVIRONMENT  SIMULATION. 

A  t  -neral  computer  model  to  simulslc  urban  snow  reincvsl 
ha*  been  developed.  One  'art  of  the  pacl.ase  includes 
sevc  '  proeranu  which  assist  in  the  routini  of  snow  removal 
vehicles  uunf  computer  graphics  The  nrimury  element, 
however,  ts  a  program  which,  once  specific  vehicle  routes 
are  input,  allows  the  simulation  of  any  particular  snow  removal 
scenario  Parameters  that  can  be  varied  ircluie  both  truck 
and  snowstorm  characteristics  This  simulation  program 
is  tested  using  truck  routes  and  storm  dau  from  Newington, 
Connecticut.  Results  indicate  that  the  simulation  predicts 
plowing  tin-es  quite  reasonably. 


MP  1239 

ULTRASONIC  VELOCITY  INVESTIGATIONS 
OF  CRYSTAL  ANISOTROPY  IN  DEEP  ICE 
CORES  FROM  ANTARCTICA. 

Kohnen,  H.,  et  al,  Aug.  20, 1979, 84(C8),  p.4865-4874, 
22  tefs. 

Givw,  A.J. 

34-410 

ICE  CORES,  ICE  CRYSTAL  STRUCTURE,  ICE 
ACOUSTICS,  ICE  SHEETS,  ANISOTROPY, 
WAVE  PROPAGATION,  ULTRASONIC  TESTS, 
G1 ACIER  FLOV.',  ICE  CRYSTAL  SIZE,  SHEAR 
PROPERTIES,  ANTARCnCA-BYIlD  STATION, 
ANTARCnCA— LITTLE  AMERICA  STATION. 
For  the  sane  paper  from  another  source  and  abstract  see 
33-4204  or  F-31944. 


MP  1240 

SEA  ICE  RIDGING  OVER  THE  ALASKAN  CON¬ 
TINENTAL  SHELF. 

Tucker,  W.B.,  et  al.  Aug.  20.  1979,  84(C8),  p.4885- 
4897,  24  refs.  For  the  same  paper  from  another 
source  and  abstract  see  33-4223. 

Weeks,  W.F.,  Frank,  M. 

34-411 

SEA  ICE  DISTRIBUTION,  PRESSURE  RIDGES, 
ICE  DEFORMATION,  SURFACE  ROUGHNESS, 
PROHLES,  LASERS,  MATHEMATICAL  MOD¬ 
ELS,  STATISTICAL  ANALYSIS,  REMOTE  SENS 
ING,  FORECASTING. 


MP  1241 

SOME  RESULTS  FROM  A  LTNEAR-VISCOUS 
MODEL  OF  THE  ARCnC  ICE  COVER. 

Hibler,  W.D.,  III,  et  al,  1979,  22(87),  p.293-304,  12 
refs. 

Tucker,  W.B. 

34-544 

ICE  PHYSICS,  DRIFT  ST  '.TIuNS,  ICE  MODELS, 
SEA  ICE,  VISCOSITY,  OCEAN  CURRENTS. 
STRESSES. 


MP  1242 

STANDING  CROP  OF  ALGAE  IN  THE  SEA  ICE 
OF  THE  WEDDELL  SEA  REGION. 

Ackley,  S.F..  et  al.  Mar.  1979,  26(3A),  p.269-281,  19 
refs. 

Buck,  K.R.,  Taguchi,  S. 

33-4674 

SEA  ICE.  ALGAE,  CRYOBIOLOGY,  WEDDELL 
SEA. 

Physical  and  biclogical  measurements  were  made  of  sis 
ice  cores  taken  from  69  to  7S  S  in  the  Weddell  Sea  Fluores¬ 
cence  meuurements  indicated  an  algal  community  that  was 
strongly  associated  with  salinity  maxima  within  the  ice 
Maximum  concentrations  of  chlorophyll  a  ranged  from  0  31 
to  4  54  mg  cu  m.  Comparisons  with  standing  crops  in 
the  water  column  indicate  that  the  standing  crop  within 
the  iuc  can  rcpiesent  a  minor  but  significant  fraction  of 
me  total  -tanding  crop  for  th-  legion  The  sea  ice  algal 
contr,.*„iitiv  IS  apparently  distinct  f*om  others  that  have  been 
described  for  land-fast  ice  in  McMurdo  Sound,  sea  icc  in 
the  Arctic,  end  pack  ice  off  East  Anurctica.  The  highest 
concentrations  of  biological  material  are  found  in  the  bottom 
or  top  samples  from  those  regions,  whereas  the  Weddell 
Sea  maxima  are  concentrated  at  intermediate  depths  (0  65 
.0  2  15m)  within  the  ice  A  qualiutive  model  indicating 
the  relationship  between  thermally  induced  brine  migration 
and  subsequent  algel  growth  is  presented.  (Auth  mod ) 


MP  1243 

FORMATION  OF  ICE  RIPPLES  ON  THE  UN¬ 
DERSIDE  OF  RIVER  ICE  COVERS, 
ruhton,  G.D.,  Iowa  City,  University  of  Iowa,  1971, 
157p.,  University  Microfilms  order  No.7I-30,392, 
Ph.D.  thesis.  For  abstract  see  Dissertation  abstracts 
international.  Sec.  B,  Nov.  1971,  p.2762. 

34-600 

RIVER  ICE,  ICE  BOTTOM  SURFACE,  ICE 
WATER  INTERFACE,  TURBULENT  FLOW. 
HEAT  TRANSFER,  THERMAL  CONDUCTIVI- 
TY,  WATER  FLOW,  VELOOTY. 

MP  1244 

RESEARCH  ACnVmES  OF  U.S.  ARMY  COLD 
REGIONS  RESEARCH  AND  ENGINEERING 
LABORrVTORY. 

Buzzell,  T.D.,  Mar.  1975,  1WR.62,  Environmental 
Standards  for  Northern  Regions:  a  symposium,  June 
1974,  Ancuorage,  Alaska,  p.9-12. 

34-631 

LABORATC/RIES,  RESE/x-^CH  PROJECTS. 

MP  1245 

20-YR  CYFLl  GREENLAND  ICE  CORE  RE¬ 
CORDS. 

Hibler,  W.D.,  III,  et  al,  Aug.  9,  1979,  280(5722), 
p.4gl-483.  26  refs. 

Johnsen,  S.J. 

34-737 

ICE  CORES,  D.xl' t  CORE  ANALYSIS,  ISOTOPE 
ANALYSIS.  PERIODIC  VARIATIONS. 

Oxygen  isotope  analysis  of  G.eenland  ice  cores  is  made 
and  the  methods  of  analysis  are  desenbed.  Cyclic  variations 
of  about  20  yr  seem  to  coincide  with  climatic  oscillations 
and  the  Sun's  mopo-  about  the  center  of  mass  of  the 
Solar  System  Thwe  penodic  variations  are  compared 
with  the  oxygen  isotope  record  in  the  ice  cores. 

MP  1246 

PHENOMENOLOGICAL  DESCRIPTION  OF 
THE  ACOUSTIC  EMISSION  RliSPONSE  IN 
SEVERAL  POLYCRYSTALLINE  MATERIALS. 

St.  Lawrence,  W.F.,  July  1979.  7(4),  p.223-228,  1 1 
refs. 

34-747 

SNOW  DEFORMATION,  SNOW  COVER  STRUC¬ 
TURE,  SNOW  ACOUSTICS.  ACOUSTIC  MEAS¬ 
UREMENT,  MODELS. 

The  pattern  of  acoustic  emission  response  in  snow  subjected 
to  constant  deformation  rates  is  examined.  The  structural 
character  of  snow  is  diKussed.  and  an  equation  that  desenbes 
the  pattern  of  th*  -oustic  emission  response  is  derived 
Comparison  betw,  die  predicted  acoustic  responK  and 
expenmental  dau  u  made  and  the  agreement  is  shown  to 
be  excellent  T  acoustic  emission  response  for  7075. 
T6  aluminum  and  iron*3%  silicon  subjected  to  consunt  rales 
of  dcfor-nalion  is  also  considered  The  acoustic  emission 
equation  derived  for  snow  represents  the  response  in  these 
materials.  It  is  suggested  that  the  internal  tracture  concept 
used  to  develop  the  model  for  snow  may  also  spply  to 
other  densely  packed  polycrystalline  rtatenals. 

MP  1247 

DYNAMIC  THERMODYNAMIC  SEA  ICE  MOD¬ 
EL 

Hibler,  W.D.,  III,  July  1979,  9(4),  p.815  846,  51  refs, 
34-741 

SEA  ICE.  THERMODYNAMICS.  HEAT  TRANS¬ 
FER,  ICE  COVER  THICKNESS,  MATHEMATI¬ 
CAL  MODELS. 

A  numerical  model  *ot  the  rimulation  of  sea  icc  circulation 
and  thickness  over  a  Kasonal  cycle  u  presented.  This 
model  is  used  to  investigate  the  effects  of  ice  dynamics 
on  arctic  ice  thickness  and  air-sea  heat  flux  chaiactcrislics 
by  carrying  out  several  nu" 'crirvi  simulations  over  the  entire 
Arctic  Ocean  --eion  1  '  -vsenlial  idea  in  the  model 
IS  to  couple  the  tly-  .  ->  ...  th.  ,ce  thickness  characteristics 
by  allowing  the  ice  interaction  to  become  stronger  as  the 
ice  becomes  thicker  and/or  conUins  a  lower  areal  percentage 
of  thin  ice.  The  dynamics,  in  turn,  causes  high  oceanic 
heat  loSKS  in  regions  of  ice  divergence  and  reduced  heat 
losses  in  regions  of  convergence.  To  model  these  effects 
consistently,  the  icc  ts  considered  to  interact  in  a  plastic 
manner  -vnh  the  plasti,  strength  chosen  to  depend  on  the 
ice  thickness  and  concentration  The  thickness  and  concen¬ 
tration.  in  turn,  evolve  according  to  continuity  equations 
which  include  changes  in  icc  mass  and  percent  of  open 
water  due  to  advcction.  icc  deformation  and  thermodynamic 
effects 
MP  1248 

-STEADY  IN-PLANE  DEFORMATION  OF  NON¬ 
COAXIAL  PLASTIC  SOIL 
Takagi.  S..  1979,  Vo1.17.  p.l049-l072,  27  tefs 
34-860 

SOIL  CREEP.  PLASTIC  PROPERTIES,  THEO¬ 
RIES,  BOUNDARY  VALUE  PROBLEM.S.  ANAL¬ 
YSIS  (MATHEMATICS). 

Presented  in  this  paper  is  the  theory  of  the  stead)  in- 
plane  deformation,  obeying  the  Coulomb  yield  criterion,  of 
plastic  soils  whose  strain  rate  and  stress  principal  dirccli  inv 
arc  no.icoaxixl  The  constitutive  equations  including  an 


unknown  noncoaxial  angle  are  derived  by  use  of  the  geometry 
of  the  Mohr  circle  and  the  theory  of  characteristic  lines. 
A  boundary  value  problem  is  solved  by  assigning  to  the 
non  coaxial  angle  e  set  of  such  values  that  enable  us  to 
accon-modatc  the  piesupposed  type  of  flow  satisfymg  the 
given  U  indary  conditions  in  a  given  domain  The  plastic 
material  legulatcd  by  .he  C.-.lomb  yield  criterion  in  in¬ 
plane  deformation  is.  therefore,  a  singular  material  whose 
constitutive  equations  arc  not  constant  with  material  but 
arc  variable  with  How  conditions. 

MP  1249 

SAFE  ICE  LOADh  COMFoTED  WITH  A  POCK¬ 
ET  CALCULATO, 

Nevel,  D.E..  May  i979,  K  '.’,’3,  p.205-223,  3  refs. 
34-932 

ICE  STRENGTH.  LOADS  (FORCES).  COMPUT¬ 
ER  APPLICATIONS. 

This  report  provides  a  program  for  .Iculating  the  deflection 
and  stresses  of  a  floating  ice  sheet  .-ing  a  pocket  calculator. 
The  program  user  must  select  x-r-ropnatc  values  for  the 
ICC  mechanical  properties  in  order  to  compute  reliable  deflec- 
tion  and  stresses.  Engineering  judgement  must  be  used 
to  select  the  allowable  ice  strength  and  when  dealing  with 
non-ideal  situations 

MP  1250 

PROBLEMS  0  -'  OFFSH- JKE  OIL  DRILLING  IN 
THE  BEAUF^'f  T  SEA. 

Weller,  G..  et  '.Vinter  1978,  10(4),  p.4-Il.  5  refs. 
Weeks,  W.F. 

34-942 

ICE  STRUCIUKE.  OFFSHORE  DRILLING, 
FLOATING  ICE,  GROUN.^'  ID  ICE.  SEA  ICE  DIS¬ 
TRIBUTION,  SUBSEA  PERMAFROST. 

MP  1251 

COLD  REGIONS  RESEARCH  AND  ENGINEER¬ 
ING  LABORATORY. 

Freitag,  D.R..  Fall  1977,  10(3),  p.4.6. 

34-869 

LABORATORIES,  U.S.  ARMY  CRREL. 

MP  1252 

RECENT  ICE  OBSERVATIONS  IN  THE  ALAS¬ 
KAN  BEAUFORT  SEA  FEDERAL-STATE  LEASE 
AREA. 

Kovacs,  A .  Fall  1978,  10(3),  p.7-12, 

34-870 

SEA  ICE.  FAST  ICE,  RADAR  ECHOES,  PRES¬ 
SURE  RIDGES,  SEISMIC  SURVEYS. 

MP  1253 

DESIGN  AND  CONSl'RuCnON  OP  TEMPO¬ 
RARY  AIRHELDS  IN  THE  NATIONAL  PE¬ 
TROLEUM  RESER’  L-  ALASKA. 

Crory.  FE..  Fall  1978,  lOfJ),  p  13-15.  1  ref. 

34-871 

AIRCRAFT  LANDING  AK.'  Iv  SUBGRADE 
PREPARATION.  INSULATION. 

MP  1254 

HUMAN-INDUCED  THERMCXARST  AT  OLD 
DRILL  SITES  IN  NORTHERN  ALASKA. 
Uwson,  D.E.,  ct  al.  Fall  1978,  10(3),  p.I6-23, 16  refa. 
Brown,  J 
34-872 

TUNDRA.  SOIL  EROSION.  THERMOKARST, 
HUMAN  FACTORS,  ACTIVE  LAYER,  SUBSI¬ 
DENCE. 

MP  1255 

OVERCONSOLIDATED  SEDIMENTS  IN  THE 
BEAUFORT  SEA. 

Chamberlain.  E.J..  Fall  1978,  10(3),  p  24-29,  15  refs. 
34-873 

BOTTOM  SEDIMENT.  THAW  CONSOLIDA¬ 
TION.  CLAY  SOII.S.  FREEZE  THAW  CYCLES. 

MP  1256 

WASTE  HEAT  RECOVERY  FOR  HEATING  PUR¬ 
POSES. 

Phctlcplacc.  G  .  Fall  1978,  10(3),  p.30-33. 

34-874 

HEAT  RECOVERY.  HEATING.  PUMPS. 

MP  1257 

MIZEX  84  MF.SOSCALE  SEA  ICE  DYNAMICS: 
POST  OPERATIONS  REPORT. 

Hibler.  W  D  .  m.  et  tl.  Oct  1984.  SR  84-29.  MIZEX. 
a  program  for  mc-xoscale  air-ice-o.'ean  interaction  eg- 
pcrimcnis  in  Arctic  marginal  ice  zones.  5.  MIZEX  84 
summer  c.xpcrimcnt  PI  preliminary  reports.  Edited 
by  O  M  Johannexsen  am)  D  A  Horn,  p.66-69,  ADA- 
148  986 

Lnpparanta.  M..  Deeato,  S  ,  AIvcrson,  K 
40-4695 

ICE  MECHANICS.  SEA  ICE.  ICE  CONDITIONS. 
DRIIT  STATIONS.  ICC  EDGE.  .MEASURING  IN- 
.STRU.MEN'rS 
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MP  1258 

ANISOTROPIC  PROPERTIES  OF  SEA  ICE  IN 
THE  SO-  TO  150-MHZ  RANGE. 

Kov»cs,  A.,  et  »1,  Sep.  20, 1979, 84(C9).  p.5749-5759, 
4  reft. 

Morey,  R.M. 

34-963 

SEA  ICE,  RADAR  ECHOES,  ICE  CRYSTAL 
STRUCTURE,  OCEAN  CURRENTS,  DIELEC¬ 
TRIC  PROPERTIES,  ANISOTROPY. 

Results  of  impulse  rsdsr  studies  of  sea  ice  near  Prudhoe 
Bay,  Alaska,  show  that  where  there  is  a  preferred  current 
direction  under  the  ice  cover,  the  crysul  structure  of  the 
ice  becooies  hithly  ordered.  This  includes  a  crystal  structure 
with  a  preferred  horixontal  c  axis  that  is  oriented  parallel 
with  the  local  current.  The  radar  studies  show  that  this 
structure  behaves  as  an  anisotropic  dielectric.  The  result 
is  that  when  electromagnetic  energy  is  radiated  from  a  dipole 
antenna  in  which  the  E  field  u  onented  perpendicular  to 
the  c  axis  aumuth,  no  bottom  reflection  is  detected.  It 
was  also  found  that  the  frequency  dispersion  of  anisotropic 
sea  ice  varies  in  the  horixontal  plane.  This  is  demonstrated 
by  the  center  frequency  of  the  reflected  signal  spectrum, 
which  is  maximum  in  the  preferred  c  axis  direction  and 
minimum  perpendicular  to  it.  In  addition,  it  was  found 
that  the  frequency  dispersion  is  related  to  the  average  bulk 
brine  volume  of  the  ice  but  that  the  bulk  dielectni,  constant 
of  the  ice,  as  determined  from  impulse  travel  time,  shows 
little  correlation  with  the  c^fllcient  of  anisotropy. 


MP  1259 

ANALYSIS  OF  COUPLED  HEAT  AND  MOIS¬ 
TURE  FLOW  IN  AN  UNSATURATED  SOIL. 
O’Neill,  K.,  Jan.  1979,  SR  79-36,  Meeting  on  Model¬ 
ing  of  Snow  Cover  Runoff,  26-28  September  1978, 
Hanover,  New  Hampshire.  Proceedings,  edited  by 
S.C,  Colbeck  and  M,  Ray,  p.3C4-309,  ADA-167  767, 
25  refs. 

34-1027 

SOIL  WATER  MIGRATION,  HEAT  TRANSFER. 
This  paper  presents  a  set  of  partial  differential  equations 
that  desenbm  the  eoncurrent  one.dimensional  flow  of  liquid 
and  heal  in  unfroien  unuiurated  soils.  A  Galerkin  finite 
element  method  based  on  hermite  polynomials  was  used 
to  solve  the  equations  numencally.  To  venfy  both  the 
theory  and  the  solution  method,  laborstorv  mexsurements 
were  made  on  a  hontonul  soil  column  The  res.  .s  furnished 
essential  transport  coeflicient  values,  as  well  as  dais  records 
over  space  and  time  for  infiltrations  of  cold  water  that 
produced  steep,  inleraeling  temperature  and  moisture  content 
gradients.  Comparison  o'  measured  and  predicted  values 
showed  very  good  agreement  in  both  the  moisture  and  tempera¬ 
ture  domains.  Contrary  to  the  usual  assumption  in  soil 
studies,  liquid  convection  played  a  large  role  in  the  heal 
transfer.  A  simple  geumetne  mean  formula  represented 
the  soil  tf*rmal  conductivity  quite  adequately. 


MP  1260 

SURFACE-BASED  SCATTEROMETER  RE¬ 
SULTS  OF  ARCnC  SEA  ICE. 

Otistolt,  R.G.,  et  al,  July  1979,  GE-17(3),  p.78.85.  16 
rrls. 

Moore.  R.K.,  Weeks,  W.F. 

34.1167 

SEA  ICE.  RADAR  ECHOES,  BACKSCATTER- 
INO,  PRESSURE  RIDGES,  ICE  COVER  THICK¬ 
NESS. 

Radar  *  xckscalter  measurements  were  made  of  shorefast  sea 
ice  nca.  Point  Barrow,  AK,  in  May  1977.  with  a  surface- 
based  FM-CW  scatterometer  that  swept  from  |.2  GHz  and 
from  8.5-17.9  GHz.  The  1-2  GHz  measurements  showed 
that  thick  first-year  and  multiyear  ice  cannot  be  distinguished 
at  10-70  Off  i.*  idence  an^es,  but  that  undeformed  sea 
ice  ean  be  dimnminated  fiom  pressure  ndges  and  lake  ice 
Results  also  indicate  that  frequencies  between  8-18  GHz 
have  the  abilitf  to  discnminatc  between  thick  first-ycar. 
multiyr*r,  and  lake  ice  Cross  polarization  was  found 
to  be  a  bet.-r  ducnminator  than  like  polanzation  In 
addition,  at  these  latter  frequencies  the  differential  Kettering 
was  found  to  have  an  approximately  linearly  increasing  frequen¬ 
cy  resp  n-,K. 


MP  1761 

FOCUS  ON  U5.  SI--DW  RESEARCH. 

Colbeck,  F  C,  Aug.  197'-'.  GD-6.  p.41-52.  34  .cfs 
34-1411 

SNCV  SURVEYS,  RESEARCH  PROJECT.S.  IM- 
PACi,  AGRICULTURE.  WATER  RESERVES. 


MP  1262 

SNOW  AND  THE  ORGANIZATION  OF  SNOW- 
RESEARCH  IN  THE  UNITED  STATES. 

Colbeck.  S.C..  Aug.  1979,  GD  b,  p.55.58.  1  ref 
34-1412 

SNOW  SURVEYS.  RESEARCH  PROJECTS. 


MP  1263 

VISUAL  OBSERVATIONS  OF  FLOATING  ICE 
FROM  SKYLAB. 

Campbell,  W.J.,  et  al,  1977,  NASA-SP-380,  Skylab 
explores  the  earth,  prepared  by  NASA  Lyndon  B. 
Johnson  Space  Center,  p.353-379,  N77-28548,  2  refs. 
Ramseier,  R.O.,  Weeks,  W.F.,  Wayneberg,  J.A. 
34-1493 

SPACEBORNE  PHOTOGRAPHY,  LAKE  ICE, 
SEA  ICE.  RIVER  ICE. 

MP  1264 

ANALYSIS  OF  FLEXIBLE  PAVEMENT  RESILI¬ 
ENT  SURFACE  DEFORMATIONS  USING  THE 
CHEVRON  LAYERED  ELASTIC  ANALYSIS 
COMPUTER  PROGRAM. 

Smith,  N.,  et  al,  1975,  3  leaves.  Presented  at  the 
Symposium  on  Nondestrui.  "s  Test  and  Evaluation  of 
AiriMrt  Pavement,  U.S.  Army  'Vaterways  Experiment 
Station,  [Vicksburg,  Mississippi;,  November  18-20, 
1975.  9  refs. 

Groves,  J.A. 

34-1501 

PAVEMENTS,  ELASTIC  PROPERTIES,  COM¬ 
PUTER  APPLICATIONS. 

MP  1265 

NONCORROSIVE  METHODS  07  ICE  CON¬ 
TROL. 

Minsk,  L.D.,  Public  works  and  public  utilities:  report 
from  a  workshop  considering  problen  s  identified  by 
the  Intergovernmental  Science,  Engineering,  and 
Technology  Advi/jry  Panel,  September  5-7,  1979, 
College  Park,  Mr  -yland,  Washington,  D.C.,  American 
.\ssoeiation  for  th-  Advar.C'  -irnt  of  Science,  1979, 
p.l  33-162,  33  rciV 
34-1586 

ROADS.  ICE  Cl  rlTROL.  CHEMICAL  ICE  PRE¬ 
VENTION,  ENV.IONMENTAL  IMPACT,  SALT¬ 
ING. 

MP  1266 

GEOPHYSICS  IN  THE  STUDY  OF  PERMA¬ 
FROST. 

Scott,  W  J.,  et  al,  International  Conference  on  Perma¬ 
frost,  3rd,  Edmonton,  Alberta,  July  10-13, 1978.  Pro¬ 
ceedings,  Vol.2,  Ottawa,  National  Research  Council  of 
Canada,  1979,  p.93-tl5.  Refs,  p.l  10-1 15. 

Sellmann,  P.V.,  Hunter,  J.A. 

34-1682 

PERMAFROST  PHYSICS,  GEOPHYSICAL  SUR¬ 
VEYS.  SEISMIC  SURVEYS,  SOIL  TEMPERA¬ 
TURE,  ELECTRICAL  RESISTIVITY.  ACTIVE 
LAYER,  ELECTROMAGNETIC  PROSPECTING 

MP  1267 

GRAIN  CLUSTERS  IN  WET  SNOW. 

Colbeck,  S.C.,  Dec.  1979,  72(3),  p.371.384,  19  refs 
34-1698 

WET  SNOW,  SNOW  CRYSTAL  STRUCTliRE. 
GRAIN  SIZE.  BOUNDARY  VALUE  PROBLEMS. 
.'NOW  PHYSICS. 

The  grim  boundaries  in  snow  arc  generally  unstable  when 
the  pore  space  is  filled  with  liquid  water  (i  e  ,  liquid-saturated 
snow).  Thus,  when  unstressed  snow  is  saturated  with 
the  melt,  the  ice  panicles  in  snow  arc  cohesionicss  spheres 
This  leads  to  scry  low  strengths  and  to  rapid  grain  growth 
due  to  heat  flow  among  particles  of  different  sires  The 
rzin  boundaries  in  highly  unsaturated  snow  (up  to  about 
%  liquid  by  volume)  with  small  applied  loads  arc  stable, 
and  the  grains  must  be  arranged  in  clusters  to  achieve  local 
force  cq"ilibriuir.  Two  grains  bond  together  with  geometri- 

cal  constraints  on  the  ladii  of  the  phaK  boundancs.  Three 
grains  join  al  a  liquid  vein  whoK  size  is  dctcrmincc'  by 
grain  size  and  capillary  pressure  (i  c..  liquid  "tension")  Slow 

gram  growth  occurs  by  sublimation,  vapor  diffusion,  and 
condensation,  and  intergrain  strength  is  relatively  high 
Once  grain  clusters  arc  formed,  equihbnum  imposes  constraints 
on  the  curvature  of  the  phaK  boundaries  which  limit  change 
in  the  capillaty  pressure 

MP  1268 

FEASIBILITY  STUDY  OF  LAND  TREATMENT 
OF  WASTEWATER  AT  A  SUBARCTIC  ALASKAN 
LOCATION. 

SIcIten,  R..S ,  el  ai.  Cornell  Agricultural  Waste  Man¬ 
agement  Conference.  8lh.  Rochester,  N.Y.,  1976. 
Proceedings  Land  as  a  waslc  management  allcrna- 
livc,  edited  by  R.C.  Lochr.  Ann  Arbor,  Mich.,  Ann 
Arbor  Science,  1977.  p.533.547.  For  another  version 
sen  31-1949.  10  refs. 

Utga,  A. 

34-1749 

WA.STE  TREATMENT.  WATER  POLLUTION. 
LAND  RECLAMATION.  SUBPOLAR  RUGf'JNS. 
SUBARCTIC  LAND,SCAPF„S.  TESTS.  UNITED 
STATES  ALASKA. 


MP  1269 

APPLICATION  OF  RECENT  RESULTS  IN 
FUNCnONAL  ANALYSIS  TO  THE  PROBLEM 
OF  WATER  TABLES. 

Ntkano,  Y.,  Dec.  1979,  Vol.2,  p.I85-190.  7  refs. 
34-1845 

WATER  TABLE,  BOUNDARY  VALUE  PROB¬ 
LEMS,  ANALYSIS  (MATHEMATICS). 

The  traditional  viewpoint  in  hydrology  and  aoil  physics  pur- 
poru  that  water  ubies  appeanng  in  porous  media  dcKribed 
by  Darcy's  law  and  the  extended  Darcy's  law  are  not  singular 
surfaces  Several  particular  solutions  in  which  singulantics 
occur  are  prcKnted  as  counter-examples  to  the  traditional 
viewpoint  and  as  evidence  supporting  the  new  theory  that 
water  tables  are  generally  singular  surfaces. 

MP  1270 

INCREASED  MERCURY  CONTAMINA'HON 
OF  DISTILLED  AND  NATURAL  WATER  SAM¬ 
PLES  CAUSED  BY  OXIDIZING  PRESERVA¬ 
TIVES. 

Cragin,  J.H..  1979,  VoI.llO,  p.3I3-319,  18  refs. 
34-2004 

WATER  CHEMISTRY,  GASES,  VAPOR  TRANS¬ 
FER.  POLLUTION,  LABORATORIES. 

The  passage  of  mereury  vapor  from  ambient  air  through 
the  wa'l-  o'  eonveniional  polyethylene  (CPE),  linear  polyethy¬ 
lene  (LPL).  and  Teflon  (FEP)  containers  can  Kriously  contami- 
natc  solutions  of  distilled  and  natural  water  stored  in  theK 
conuiners  The  rate  of  mercury  contamination  is  dramati¬ 
cally  incresKd  when  the  sample  solution  contains  oxidizing 
agents  such  as  nitric  acid  or  potassium  permanganate,  which 
arc  commo^  lued  as  prcKrvativcs  to  prevent  loss  of  mercury 
(II)  ion  The  rate  of  contamination  also  depends  on  contain¬ 
er  matenal  and  decreases  in  the  order  CPE>  LPE>  FEP> 
glass.  Freezing  the  ssmples  in  plastic  containers  is  an 
effective  way  to  prevent  mercury  contamination.  Vi'hen 
freezing  is  not  practical,  storage  in  glass  containers  minimizes 
sample  coi.umination  from  ambient  mercury  vapor. 

MP  1271 

CORRELATION  AND  QUANTIFICATTON  OF 
AIRBORNE  SPE(nROMETER  DATA  TO  TUR¬ 
BIDITY  MEASUREMENTS  AT  LAKE  POWELL, 
UTAH. 

Mer^g  C.J.8  Ii.temattonal  Sympo$ium  on  Remote 
Sensing  of  Environmentg  13thg  Ann  Arbor,  Michigan, 
April  23*27,  1979.  Proceedings,  Environmental  Re* 
search  Institute  of  Michigan,  1979,  p.l309*1316,  7 
refs. 

34  2043 

U  KB  WATER,  TURBIDITY,  SUSPENDED  SEDI¬ 
MENTS,  LIGHT  TRANSMISSION,  AERIAL  SUR- 
VEYS,  SPECTROSCOPY. 

A  water  umplini  program  waa  accomplohed  at  Uke  Powell, 
Utah,  during  June  1975  for  correlation  to  multitpectral  data 
obtained  with  a  500-channel  airborne  spcctroradiometer. 
Reid  measurements  were  taken  of  percent^e  of  light  transmit¬ 
tance.  surface  temperature.  pH  and  Secchi  disk  depth.  Per¬ 
centage  of  light  transmittance  was  also  measured  in  the 
laboratory  for  the  water  samples  Analyses  of  electron 
m  ergrephs  and  suspended  sediment  concentration  data  for 
fou;  w^ter  sample*  located  at  Hitc  Bridge.  Mile  168.  Mile 
150  and  bullfrog  Bay  indicated  differences  in  the  composition 
and  concentration  of  the  particulate  matter.  Airborne  spec- 
troradiometer  multispcctral  data  were  analyzed  for  the  four 
sampling  locations  The  results  showed  that:  (a)  as  the 
percentage  of  light  transmittance  of  the  water  samples  de¬ 
creased,  the  reflected  radiance  increased,  and  (b)  as  the 
suspended  sediment  concentration  (rig/1)  increased,  the  re¬ 
flected  radiance  increased  in  the  l-SO  mg/ 1  range.  In 
conciu  on.  valuable  qualitative  information  was  obtained  on 
surface  turbidity  for  the  Lake  Powell  water  spectra.  Also, 
the  reflected  radiance  measured  at  a  wavelength  of  0.58 
micron  was  directly  correlated  to  the  suspended  sediment 
concentration. 

MP  1272 

ON  THE  ORIGIN  OF  STRATIFIED  DEBRIS  IN 
ICE  CORES  FROM  THE  BOTTOM  OF  THE  AN- 
TARCTIC  ICE  SHEET. 

Gow,  A  J  .  cl  al.  1979,  23(89).  p.l85-l92.  In  English 
with  French  and  German  summaries.  1 1  refs 
Epstein.  S..  Shcchy,  W. 

34-2231 

ICE  CORES.  DRILL  CORE  ANALYSIS.  SEDI¬ 
MENTATION.  STRATIFICATION.  FREEZE 
THAW  CYCLES. 

Cores  from  the  bottom  4  83  m  of  the  antarctic  tee  sheet 
at  Byrd  Station  contain  abundant  stratified  debris  ranging 
from  :ilt-*:r<.d  particles  to  cobbles  The  nature  and  dtspMi* 
lion  of  debris,  together  with  measurements  of  the  ph>sical 
properties  of  the  inclosing  icc.  .ndieaic  that  this  rone  of 
dirl-taden  ice  originated  b)  ’Trccnng-tn"  at  the  base  of 
the  ICC  sheet.  The  transition  from  air-nch  |Iacial  ice 
to  ice  practically  devoid  of  air  coincided  precisely  with 
the  first  appearance  of  debris  in  the  icc  at  4  83  m  above 
the  bed  Slable-isotope  studies  made  in  conjunction  with 
gas'conteni  measurements  also  confirm  the  idea  of  incorpora¬ 
tion  of  basal  tee  may  well  constitute  the  most  diagnostic 
lest  for  discriminating  between  debris  incorporated  in  a  melt- 
rcfrccre  process  and  <iebrts  entrapped  b)  purely  mechanical 
means,  c  g  shearing  Wc  conclude  from  our  observations 
r*i  bottom  cores  ^om  Byrd  Station  that  "frccring-m”  of 
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bM«}  debris  is  the  msjor  mechtnism  by  which  sediment 
is  incorporated  into  polar  ice  sheets.  (Aulh) 

MP  1273 

SUBARCTIC  WATERSHED  RESEARCH  IN  THE 
SOVIET  UNION. 

SUu|hter»  C.W.»  et  al,  1978,  2(13),  p.305-313,  For 
aootner  version  of  this  report  see  32>1 3 1 8  (CRREL  SR 
77-15).  6  refs. 

BileUo,  M.A. 

34-2390 

WATER  BALANCE,  STATIONS,  RESEARCH 
PROJECTS.  INTERNATIONAL  COOPERATION, 
USSR-MAGADAN. 

MP  1274 

DRAINAGE  NETWORK  ANALYSIS  OF  A  SU- 
BARCnC  WATERSHED. 

Bredthtuer,  S.R.,  et  al,  Aug.  1979,  79*6,  Alaska 
Science  Conference,  29th,  Fairbanks,  Aug.  15-17, 
1979.  Proceedings  (Alaska  fisheries:  200  years  and 
200  miles  of  change),  edited  by  B.R.  Melteff,  p.349- 
359,  8  refs. 

Hoch,  D. 

34-2434 

WATERSHEDS,  DRAINAGE,  STREAM  FLOW. 

A  drainage  network  map  of  the  Caribou-Poker  Creek  Research 
Watenh^,  near  Fairbanks,  Alaska,  has  been  used  to  conduct 
a  Strahler  stream  order  aiulysts  and  an  analysis  of  length 
distributions  of  source  and  tributary-source  links  in  a  subarctic 
watershed.  The  basins  have  very  low  drainage  densities, 
ran^ng  from  1.3S  km/sq  km  to  5.34  km/sq  km.  Bifurcation 
ratios  were  higher  than  those  found  in  watersheds  in  the 
continental  U.S.  Statistical  analysis  indicates  that  source 
and  tributary-source  links  in  a  subarctic  watershed  belong 
to  different  length  populations,  the  same  as  found  in  other 
regions  of  the  world.  Additional  analysts  indicates  that 
exterior  links  originating  on  permafrost  slopes  tend  to  be 
shorter  than  those  ori^nating  on  non-permafrost  (well-drained) 
slopes. 

MP  1275 

HIGH-FORCE  TOWING. 

Mellor,  M.,  Feb.  1980,  1(3/4),  p.23 1-240,  5  refs. 
34-2445 

ICEBERG  TOWING.  LOADS  (FORCES). 

Required  force  levels  for  iceberg  towing  at  1  knot  could 
be  at  least  50  tons  for  protection  of  structures  and  drillships 
in  northern  waters,  and  around  1000  tons  for  iceberg  exports 
from  the  Antarctic.  Corresponding  values  of  effective  (**to- 
wrope*')  power  are  only  307  hp  and  6140  hp,  respectively. 
A  conventional-hull  supertug  capable  of  1000  tons  thrust 
would  pr^bly  have  T/PalO  Ibf/hp,  p»200,000  hp.  and 
a  propulsive  efTiciency  of  about  3%.  The  most  practical 
expedient  for  antarctic  towing  seems  to  be  use  of  multiple 
conventional  tu|;s.  with  fewer  tugs  or  higher  speeds  as  the 
iceberg  reduces  its  site  and  streamlines  itself.  The  practical 
difficulty  of  towing  antarctic  icebergs  may  have  been  underesti¬ 
mated.  and  it  might  be  worth  reconsidering  preliminary  shaping 
of  the  iceberg  to  reduce  the  drag.  (Auth.) 

MP  1276 

COMPARISON  OF  THE  PEBBLE  ORIENTA¬ 
TION  IN  ICE  AND  DEPOSITS  OF  THE  MATA- 
NUSKA  GLAaER,  ALASKA. 

Uwson,  D.E.,  Nov.  1979.  87(6).  p.629-645.  21  refs. 
34-2502 

GLACIAL  DEPOSITS.  ICE  STRUCTURE.  SEDI¬ 
MENT  TRANSPORT. 

Depositional  processes  and  their  sediment  source  determine 
the  orientation  of  pebbles  in  the  deposits  of  the  Matanuska 
Glacier  and  the  relationship  of  this  orientation  to  the  direction 
of  ice  flow.  Pebble  fabrics  in  ice-derived  deposits  differ 
from  those  in  resedimented  deposits:  fabric  in  deposits  from 
sediment  flow,  ablation  of  exposed  basal  zone  ice,  and  the 
slumping  and  spalling  of  ice-cored  slopes  does  not  correspond 
to  the  ice  flow  direction,  but  is  developed  by  these  depositional 
processes  Pebbles  m  basal  ice  and  melt-out  till  show 
a  unimodal  distnbution  of  orientations,  with  individual  observa¬ 
tions  only  slightly  dispersed  about  the  mean  axis  Pebble 
fabrics  in  other  deposits  are  polymodal.  with  a  significantly 
larger  amount  of  dispersion  about  the  mean  axis  The 
regional  pattern  of  mean  axes  of  basal  zone  ice  and  melt- 
out  till  peWe  fabrics  approximates  the  local  and  regional 
trends  of  ice  flow,  but  pebble  imbrication  in  ice  and  sediment 
does  not  necessarily  indicate  the  direction  from  which  the 
glacier  flowed.  A  small  number  of  measurements  of  pebble 
orientations  at  many  sites  and  the  analysis  of  these  data 
by  the  eigenvalue  method  appear  to  be  suitable  technic^ues 
for  examining  the  pebble  fabric  of  glacial  deposits,  but  addition¬ 
al  sedimentologicai  data  are  needed  to  define  the  origins 
of  these  deposits. 

MP  1277 

CRYSTAL  ALIGNMENTS  IN  THE  FAST  ICE  OP 
ARCnC  ALASKA. 

Week?,  W.F.,  ct  al.  Feb  20.  1980,  85(C2).  p.II37. 
1 146,  For  this  paper  in  another  form  see  34-1379  (CR 
79-22.  ADA-077  188).  8  refs. 

Gow,  A.J. 

34-2671 

SEA  ICE.  ICE  PHYSICS,  ICE  CRYSTAL  STRUC¬ 
TURE,  OCEAN  CURRENTS. 

Field  observations  at  60  sites  located  m  the  favt  or  near- 
fast  ice  along  a  1200-km  stretch  of  the  north  coatt  of 


Alaska  between  the  Benng  Strait  and  Barter  Island  have 
shown  that  95%  of  the  ice  samples  exhibit  staking  c  axis 
alignments  within  the  horizontal  plane.  In  all  cases  the 
degree  of  preferred  onentation  increased  with  depth  in  the 
ice.  Representative  standard  deviations  around  a  mean 
direction  in  the  horizontal  plane  are  commonly  less  than 
10  deg  for  umples  collected  near  the  bottom  of  the  ice 
The  general  patterns  of  the  alignments  support  the  correlation 
between  the  preferred  c  axis  direction  and  the  current  direction 
at  the  ice/water  interface  suggested  by  Weeks  and  Gow 
(1978)  A  comparison  between  c  axis  alignments  and 
instantaneous  current  measurements  made  at  42  locations 
shows  that  the  most  frequent  current  direction  coincides 
with  mean  :  axis  direction.  The  c  axis  alignments  are 
believed  to  be  the  result  of  geometric  selection,  with  the 
most  favored  orientation  being  that  in  which  the  current 
flows  normal  to  the  (0001)  plates  of  icc  that  comprise  the 
dendritic  sea  tce/seawater  interface. 

MP  1278 

TRAVELING  WAVE  SOLUTIONS  OP  SATURAT- 
ED-UNSATURATED  FLOW  THROUGH  POR¬ 
OUS  MEDIA. 

Nakano,  Y.,  Feb.  16,  1980,  16(1),  p.l  17-122,  9  refs. 
34-2672 

WAVE  PROPAGATION.  WATER  FLOW. 

Traveling  wave  solutions  to  the  problem  of  saturated-unsaturat- 
ed  flow  of  water  through  a  uniform  porous  medium  are 
derived,  and  the  regulanty  (^operties  of  the  solutions  are 
studied  It  IS  found  that  a  singularity  occurs  in  the  higher- 
order  denvatives  of  flux  with  respect  to  the  space  coordinate 
in  the  solutions  at  water  tables  and  that  the  water  tables 
can  be  generally  interpreted  as  propagating  acceleration  waves 
of  the  nih  order,  where  n  is  a  positive  integer 

MP  1279 

PILOT  SCALE  STUDY  OF  OVERLAND  PLOW 
LAND  TREATMENT  IN  COLD  CLIMATES. 
Jenkins.  T.F.,  et  al.  1979, 1 1(4/5),  p.207.214,  1 1  refs. 
Martel,  C.J. 

34-2673 

WASTE  TREATMENT.  WATER  CHEMISTRY, 
IRRIGATION,  COLD  WEATHER  TESTS. 

Primary  and  secondary  wastewaten  were  applied  to  separate 
sections  of  an  overland  flow  site.  The  dimensions  of 
each  section  were  3  m  in  width  by  30  m  in  length  and 
the  system  was  graded  to  a  five  percent  slope.  The  site 
was  planted  with  orchard  grass  and  tall  fcKue  A  one- 
year  acclimation  period  was  allowed  to  obtain  a  good  cover. 
Wastewater  was  applied  to  the  site  for  one  month  before 
onset  of  the  study  to  establish  a  high  level  of  microbial 
activity.  Applied  wastewater  as  well  as  surface  and  subsur¬ 
face  flows  were  monitored  for  NO-3.  NH+4,  TKN,  BOD, 
suspended  solids.  pH.  eonduetmty.  and  total  phosphorus 
Tbe  results  indicate  excellent  warm  weather  i^rformance 
for  removal  of  oxygen  demanding  substances,  suspended  matter 
and  nitrogen.  Treatment  emciency  of  suspended  solids 
remained  high  throughout  the  winter  while  treatment  of 
BOD  declined  to  unacceptable  levels  at  soil  temperatures 
below  4C.  Nitrogen  treatment  declined  rapidly  below  I4C. 
The  form  of  nitrogen  applied  to  overland  flow  was  found 
to  affect  performance  with  nitrate  being  the  less  desirable 
form  Phosphorus  treatment  by  overland  flow  was  found 
to  be  about  80%  tn  the  summer  months,  declining  to  ml 
during  the  winter. 

MP  1280 

LOW-FREQUENCY  SURFACE  IMPEDANCE 

MEASUREMENTS  AT  SOME  ClAClAh  AREAS 

IN  THE  UNITED  STATES- 

Arcone,  S.A.,  ct  al.  Jan.-Fcb  1980,  15(1),  p.1-9,  14 

refs. 

Delaney.  A.J. 

34-2674 

RADIO  WAVES,  WAVE  PROPAGATION. 
RADIO  COMMUNICATION. 

Measurements  of  apparent  resistivity  and  phase  derived  from 
the  complex  surface  impedance  of  radio  waves  propagating 
in  the  ground  wave  mode  at  frequencies  in  the  radio  navigation¬ 
al  aid  band  (between  257  and  382  kHz)  are  presented 
Areas  encompassing  between  400  and  800  sq  km  that  covered 
a  vaneiy  of  glacial  Kdimenis.  land  forms,  and  some  crystalline 
bedrock  types  were  surveyed.  Hie  degree  of  dispersion 
found  in  resistivity  values  reflects  the  dispersion  in  gram 
size,  white  the  average  resistivity  increases  with  mean  gram 
size  Dielectric  properties  arc  suggested  as  one  cause 
of  the  low  phases  observed  over  crystalline  bedrock  The 
combination  of  apparent  rcsislivily  and  phase  data  implies 
that  the  resistivity  measurements  are  consistent  in  about 
50%  of  the  areas  with  previous  measurements  of  field  strength 
attenuation  performed  in  the  AM  broadcast  band 

MP  1281 

MARGIN  OF  THE  GREENLAND  ICE  SHEET  AT 
ISUA. 

Colbcck.  S.C.  ct  al.  1979,  24(90).  p.l55-!65.  In  Eng- 
Ii5h  with  French  and  German  summaries.  7  refs 
Gow,  A  J. 

34-2824 

ICE  SHEETS.  ICE  EDGE,  DRILL  CORE  ANAL¬ 
YSIS.  ICE  STRUCTURE. 

Field  studies  at  a  particular  place  at  the  margin  of  the 
Greenland  ice  sheet  have  provided  information  about  the 
icc  shed  lic  temperatures  were  measured  m  five  drill 
holes,  two  of  whkh  reachcsl  the  unfrozen  area  of  basal 


melting  Surface  water  entered  these  two  bore  holes,  reach¬ 
ing  the  base  m  one,  but  remaining  59  m  above  the  base 
in  the  other.  The  existence  of  this  water  conduit  or 
fracture  at  240  m  depth,  the  calculated  temperature  profiles, 
and  the  local  bedrock  conflguration  suggest  an  area  of  station¬ 
ary  ice  overridden  by  the  ice  sheet.  ITits  situation  suggests 
creep  rupture  at  depth  in  the  ice  sheet  Ice-fabnc  analysis 
made  al^ve  240  m  depth  shows  patterns  similar  to  fabrics 
elsewhere  near  the  margin  m  zones  of  low  deviatonc  stress. 
Unfortunately,  no  cores  were  obtained  below  that  depth 
where  stationary  ice  may  exist. 


MP  1282 

RELATIONSHIP  OF  ULTRASONIC  VELOCIT¬ 
IES  TO  C-AXIS  FABRICS  AND  RELAXATION 
CHARACTERISTICS  OP  ICE  CORES  FROM 
BYRD  STATION,  ANTARCTICA. 

Gowr,  A.J.,  ct  al,  1979,  24(90),  p.147-153.  In  English 
with  French  and  German  summaries.  12  refs. 
Kohnen,  H. 

34-2823 

ICE  SHEETS.  ICE  MECHANICS,  DRILL  CORE 
ANALYSIS,  RELAXATION  (MECHANICS),  UL- 
TRASONIC  TESTS,  ANTARCTICA— BYRD  STA¬ 
TION. 

Deep  cores  from  Byrd  Station  were  used  to  calibrate  an 
ultrasonic  technique  of  evaluating  crystal  anisotropy  in  the 
anurctic  ice  sheet  Velocities  measured  parallel  and  perpen¬ 
dicular  to  the  vertical  axis  of  the  cores  yielded  data  in 
excellent  agreement  with  the  observed  c-axis  fabric  profile 
and  with  the  in-situ  P-wave  velocity  profile  measured  parallel 
to  the  bore-hole  axis  by  Bentley  Velocity  differences 
in  excess  of  140  m/s  for  cores  from  below  1,300  m  attest 
to  the  tight  clustering  of  c  axes  of  crystals  about  the  vertical, 
especially  in  the  zone  1.300-1.800m  A  small  but  significant 
decline  m  vertical  velocity  with  ageing  of  the  core,  as  deduced 
from  Bentley's  down-hole  data,  is  attributed  to  the  formation 
of  oriented  cracks  that  occur  in  the  ice  cores  as  they  relax 
from  environmental  stresses  This  investigation  of  cores 
from  the  2,164  m  thick  ice  sheet  at  Byrd  Station  establishes 
the  ultrasonic  technique  as  a  viable  method  of  monitoring 
relaxation  characteristics  of  drilled  cores  and  for  determining 
the  gross  trends  of  c  axis  onentation  in  ice  sheets.  The 
Byrd  Station  data,  in  conjunction  with  Barkov's  investigation 
of  deep  cores  from  Vostok.  East  Antarctica,  also  indicate 
that  crystal  anisotropy  in  the  antarctic  tee  sheet  is  dominated 
by  a  clusienng  of  c-axis  about  a  vertical  symmetry  axU. 
(Auth.) 


MP  1283 

ANALYSIS  OP  CIRCULATION  PATTERNS  IN 
GRAYS  HARBOR,  WASHINGTON,  USING 
REMOTE  SENSING  TECHNIQUES. 

Gailo,  L.W.,  1980.  Vol.3,  p  289-323,  45  refs. 

34-2675 

REMOTE  SENSING,  TIDAL  CURRENTS, 
WATER  FLOW. 

The  objective  of  this  investigation  was  to  analyze  surface 
circulation  patterns  in  Grays  Harbor,  Washington,  dunng 
flood  and  ebb  tide,  using  National  Aeronautics  and  Space 
Administration  (NASA)  aerial  photographs  and  thermal-lR 
imagery  and  low  altitude  aerial  photographs  of  uranine  dye 
drogues  The  application  of  LANDSAT-1  and  passive 
microwave  imagcr>  was  evaluated  but  did  not  prove  useful. 
Water  temperature,  salinity,  and  suspended  sediment  data 
and  the  results  of  hjdraulic  model  studies  were  used  to 
verify  and  supplement  interpretations  from  the  photographs 
and  tmager>.  The  use  of  remote  sensing  techniques  in 
conjunction  with  ground  truth  data  and  h)drau]ic  model 
results,  when  available,  provides  a  more  complete  perspective 
of  estuarine  processes  than  is  available  by  using  conventional 
shipboard  surve)s  alone. 


MP  1284 

IMAGING  RADAR  OBSERVATIONS  OF  FROZ¬ 
EN  ARCTIC  LAKES. 

Elachi,  C.  cl  al.  1976.  5(3).  p  169-175.  14  refs. 
Bryan,  M.L..  Weeks.  W.F. 

34-2580 

RADAR  ECHOES.  FROZEN  LAKES.  BACK- 
SCATTERING,  REMOTE  SENSING.  BUBBLES, 
ICE  water  INTERFACE.  ICE  SOLID  INTER¬ 
FACE 

L-band  radar  images  of  a  number  of  icc-covcred  lakes  located 
approx  48  km  northwest  of  Bethel.  Alaska,  show  large  differ¬ 
ences  in  radar  backscalter  with  lakes  showing  homogeneous 
low-returns,  homogeneous  high-returns  and/or  low-returns 
around  the  lake  borders  and  high-relurns  from  the  central 
areas  The  patterns  of  the  returns  suggest  that  a  low- 
return  indicates  that  the  lake  is  frozen  completely  to  its 
bottom,  while  a  high-rcturn  indicates  the  presence  of  fresh¬ 
water  hciween  the  ice  cover  and  the  lake  bed  This 
interpretation  is  m  gixn!  agreement  with  the  limited  information 
available  on  lake  depths  m  the  study  area  and  recent  X- 
band  radar  observations  of  North  Slope  lakes  by  .Sellman. 
Weeks  and  Campbell,  who  suggested  such  an  interpretation. 
These  effects  arc.  however,  more  striking  in  the  L-band 
than  m  the  .N-hand  imagery.  This  can  be  explained  by 
the  fact  that  volume  mhomogenctlics,  such  as  air  bubbles, 
will  vausc  more  scattering  and  vondiKlivilv  losses  and  thus 
more  .-ittcnuation  at  the  shorter  wavelengths  (.X-band.  3  cm) 
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MP  128S 

WATER  MOVEMENT  IN  A  LAND  TREATMENT 
SYSTEM  OF  WASTEWATER  BY  OVERLAND 
FLOW. 

Ntktno.  Y..  et  al,  1979.  11(4/5),  p.185-206,  15  refs. 
Khalid,  R.A.,  Patrick,  W.H.,  Jr. 

34-3949 

WATER  FLOW.  WASTE  TREATMENT.  WATER 
TREATMENT,  SOIL  WATER,  SATURATION. 
SEEPAGE,  SLOPE  ORIENTATION,  EX¬ 
PERIMENTATION, 

Water  movement  m  an  overland.How  land  treatment  system 
was  studied  experimentally  and  theoretically.  A  small- 
scale  physical  model  was  used  to  obtain  experimental  data. 
The  theoretical  analysis  was  based  upon  the  shallow  water 
equation  for  overland  flow  and  the  Darcy-Richards  law  for 
soil  water  flow.  It  was  found  that  the  water  movement 
in  the  system  was  primarily  controlled  by  the  application 
rate,  the  friction  slope,  the  slope  angle,  the  hydraulic  character- 
istics  of  soils,  and  the  evapotranspiration.  An  approximate 
analytical  solution  to  steady  flow  m  the  system  was  obtained 
It  was  found  that  the  rate  of  soil  water  flow  was  mainly 
determined  by  the  saturated  conductivity  of  soils  and  in 
leu  extent  by  the  friction  slope  and  the  slope  angle  in 
the  steady  condition  A  finite  difference  solution  to  non¬ 
steady  flow  wu  found  utisfactory  in  simulating  the  experimen- 
tal  data. 


MP  1286 

MASS-BALANCE  ASPECTS  OF  WEDDELL  SEA 
PACK-ICE. 

Ackley,  S.F.,  1979, 24(90),  p.391-405.  In  English  with 
French  and  German  summaries.  20  refs. 

34-2840 

SEA  ICE  DISTRIBUTION,  MASS  BALANCE.  ICE 
DEFORMATION,  SALINITY,  WEDDELL  SEA. 
The  Weddell  Sea  pack  ice  undergoes  several  unique  advance- 
retreat  charactenstics  related  to  the  clockwise  transport  in 
the  Weddell  Cyre,  the  physical  setting  for  the  pack  ice, 
and  the  free  boundary  with  the  oceans  to  the  north.  From 
utellite-denved  lee  charts,  the  annual  cycle  of  the  pack 
ice  advance  and  retreat  is  depicted  Tlie  Weddell  pack 
advance  is  characterized  by  a  strong  eut-moving  component 
u  well  u  the  north  advance  seen  in  other  regions  such 
u  But  Antarctica.  Physical  charactenstics  of  the  pack 
ice  at  the  summer  minimum  ice  edge  are  presented.  Indies- 
uons  are  that  deformation  is  a  significant  component  of 
the  ice  accumulation,  deformed  ice  accounting  for  c  15 
to  20%  of  the  area  covered  in  the  year-round  pack  Ablation 
charactenstics  ate  inferred  from  observations  made  during 
field  work  and  from  utcllitc  imagery  These  observations 
indicate  that  surface-melt  ablation  typically  seen  on  Arctic 
pock  is  not  seen  on  the  Weddell  pack  inside  the  summer 
edge  Using  the  physical-propcrly  data  and  transport  in¬ 
ferred  from  ship  and  iceberg  dnfis,  a  new  annual  ice  accumula¬ 
tion  >3  m  is  inferred  over  the  continental  shelf  in  the 
South  compared  to  <  2  m  previously  estimated  The  implica¬ 
tion  IS  that  ult  flux  into  the  ocean  over  the  shelf  may 
be  significantly  larger,  thereby  incrcuing  the  production  of 
Western  Shelf  Water,  a  component  of  Antarctic  Bottom 
Water.  (Auth.) 


MP  1287 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Sellmann,  P.V.,  et  al.  Environmental  auessment  of  the 
.Alaskan  continental  shelf.  Vol.  9,  Hazards.  Principal 
investigators'  annual  reports  for  the  year  ending 
March  1979,  Boulder.  Colorado.  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Oct.  1979. 
p.93-115,  19  refs. 

Chamberlain,  E.J.,  Arconc.  S.A ,  Blouin,  S  E ,  De¬ 
laney,  A.J..  Neave,  K.G. 

34-3056 

SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION.  BOTTOM  SEDIMENT.  BOREHOLES. 
TEMPERATURE  MEASUREMENT.  ENGINEER¬ 
ING  GEOLOGY,  SEISMIC  SURVEYS.  OFF¬ 
SHORE  DRILLING.  SEASONAL  FREEZE 
THAW.  BEAUFORT  SEA 

The  objective  of  CRREI.'a  subvea  permafrost  program  is 
to  obtain  information  on  the  distribulinn  and  properties  of 
permafrost  beneath  the  Beaufort  .Sea  Wc  arc  currently 
acquiring  information  on  the  distribution  of  ice-honded  perma- 
frost  from  analysis  of  the  vcliKity  structure  of  commercial 
seismic  records.  This  report  summarizes  the  results  of 
all  studies  to  dale,  including  engineering  properly  analysis 
and  preliminary  interpretation  of  seismic  data  F.mphasis 
IS  placed  on  results  that  are  relevant  to  offshore  development 
of  this  region  Discussion  of  the  CRRI.I.  drilling  and 
laboratory  program  represents  the  most  current  inicrprelalion 
of  these  data 


MP  1288 

BURIED  VALLEYS  AS  A  POSSIBLE  DETERMI¬ 
NANT  OF  THE  DISTRIBUTION  OF  DEEPLY 
BURIED  PERMAFROST  ON  THE  CONTINEN¬ 
TAL  SHELF  OF  THE  BEAUFORT  SEA. 

Hopkins.  D.M.,  el  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf,  Vol.  9,  Hazards.  Principal 
investigators'  annual  reports  for  the  year  ending 
March  1979,  Boulder,  Colorado,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Oct.  1979, 
p.135-141,  15  refs. 

Sellmann,  P.V.,  Chamoerlain,  E.J.,  Lewcllen,  R.I., 
Robinson,  S.W. 

34-3057 

SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION,  BOREHOLES,  BOTTOM  SEDIMENT, 
RIVER  BASINS,  VALLEYS.  BEAUFORT  SEA. 
MP  1289 

OIL  POOLING  UNDER  SEA  ICE. 

Kovacs,  A.,  Environmental  assessment  of  the  Alaskan 
continental  shelf.  Vol.8,  Transport.  Principal  inves¬ 
tigators'  annual  reports  for  the  year  ending  March 
1979,  Boulder,  Colorado,  Outer  Continental  Shelf  En¬ 
vironmental  Assessment  Program.  Oct.  1979,  p.310- 
323,  3  refs. 

34-3053 

OIL  SPILLS,  SEA  ICE,  ICE  ELECTRICAL  PROP¬ 
ERTIES.  BOTTOM  ICE,  FAST  ICE,  SUBGLACIAL 
OBSERVATIONS,  OCEAN  CURRENTS.  ANISO¬ 
TROPY,  REMOTE  SENSING,  ECHO  SOUND¬ 
ING.  ELECTROMAGNETIC  PROPERTIES. 

The  object  of  the  CRREL  study  is  to  (s)  determine 
the  cause  of  the  significant  relief  which  exists  under  the 
fast  ice.  (b)  measure  the  variations  in  the  relief  under  fast 
ice.  using  electromagnetic  echo  sounding,  (c)  determine  if 
the  under-ice  relief  is  a  series  of  individual  pockets  or  consists 
of  long  nils,  (d)  estimate  the  quantity  of  oil  which  could 
pool  up  in  the  under-ice  depressions  should  oil  be  released 
under  the  ice  cover  (e)  use  impulse  radar  to  study  the 
electromagnetic  propenies  and  anisotropy  of  sea  ice  Initial 
results  from  using  a  polanzed  radar  antenna  in  the  air  from 
the  NOAA  helicopter  indicate  that  the  c-axis  anisotropy 
can  be  determined  from  the  air  Because  ih  anisotropy 
IS  related  to  current  direction,  it  should  be  possible  to  measure, 
from  an  airborne  platform,  the  current  direction  at  the  ice/watcr 
interface. 

MP  1291 

DYNAMICS  OF  NEAR-SHORE  ICX. 

Kovacs,  A.,  ct  al,  EnvironmenUiI  assessment  of  the 
Alaskan  continental  shelf,  Vol.  7,  Transport.  Princi¬ 
pal  tnvesttgators'  annual  reports  for  the  year  ending 
March  1979,  Boulder,  Colorado,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Oct.  1979, 
p.181-207.  2  refs. 

Weeks.  W.F. 

34-3051 

ICE  MECHANICS,  SEA  ICE,  ICE  COVER  THICK¬ 
NESS,  ICE  STRUCTURE.  ICE  CRYSTALS,  PRES¬ 
SURE  RIDGES,  REMOTE  SENSING,  FAST  ICE, 
PACK  ICE. 

MP  1292 

INTERNATIONAL  WORKSHOP  ON  THE  SEA¬ 
SONAL  SEA  ICE  ZONE,  MONTEREY,  CALI¬ 
FORNIA,  FEB.  26-MAR.l,  1979. 

Andersen,  B.G.,  cd,  Apr.  1980,  Vol.2,  357p„  For  in¬ 
dividual  papers  sec  34-3625  through  34-3632  or  B- 
23446,  F-23442  through  F-23445.  and  F-23447. 
Weeks.  W.F.,  cd.  Newton.  J.L..  ed. 

34-3624 

MEETINGS,  SEA  ICE.  PACK  ICE.  ICE  PILEUP, 
ACOUSTICS.  CLIMATOLOGY.  ECOLOGY. 
OCEANOGRAPHY. 

This  volume  comprises  a  senes  of  statc-of-lhc'srt  papers 
by  individual  authors,  followed  by  disciplinary  panel  slaiemenls 
offering  research  suggestions  and  identifying  particular  prob¬ 
lems  with  the  diKiplinc  under  consideration.  Several  inlcr- 
diseiplinary  panel  reports  arc  included— air-sca-icc  inlerae- 
tions.  biological  interactions,  engineering  interactions,  and 
acoustic  interactions 
MP  1293 

OVERVIEW  [INTERNATIONAL  WORKSHOP 
ON  THE  SEASONAL  SEA  ICE  ZONE], 

Weeks,  W.F .  Apr.  1980.  Vol  2.  p  1-35.  2  refs 
34-3625 

SEA  ICE  DISTRIBUTION.  SEASONAL  VARIA¬ 
TIONS.  MEETINGS.  MODELS.  AIR  WATER  IN¬ 
TERACTIONS.  ICE  WATER  INTERFACE. 
METEOROLOGY.  ENGINEERING.  OCEANOG¬ 
RAPHY.  OFFSHORE  DRILLING 

This  overview  is  an  attempt  to  summarize  the  principal 
conclusions  that  can  be  drawn  from  the  workshop  The 
article  is  divided  into  three  sections  disciplinary  studies 
(ice,  oceanography,  mcteiirology  and  climatology,  biological 
regimes,  hydroacoustics,  coastal  priKcsvcs).  interdisciplinary 
studies,  anil  engineering  aspects  of  offshore  resource  esplora- 
turn  in  the  polar  regions  Modeling  of  a  wide  sanely 
of  processes  is  discussed 


MP  1294 

PHYSICAL  OCEANOGRAPHY  OF  "HE  SEA¬ 
SONAL  SEA  ICE  ZONE. 

MePhee,  M.G.,  Apr.  1980,  Vol.2,  p.93-I32,  Refs, 
p.l  16-118.  Includes  disciplinary  panel  statement, 
p.l  19-132. 

34-3627 

POLYNYAS.  OCEANOGRAPHY,  SEA  ICE,  ICE 
WATER  INTERFACE,  SEASONAL  VARIA¬ 
TIONS.  SALINITY.  ICE  EDGE. 

This  literature  review  is  divided  into  four  parts  The 
first  deals  with  the  role  of  continental  shelves  at  the  margins 
of  polar  oceans  in  maintaining  water  masses;  the  second 
emphasizes  how  the  ocean  might  affect  the  advance  and 
retreat  of  ice  not  contained  by  land;  the  third  desenbes 
some  special  conditions  found  in  the  shear  zone,  and  the 
fourth  IS  a  bnef  look  at  expenmental  techniques  and  instru¬ 
ments 


MP  1295 

SHORE  ICE  PILE-UP  AND  RIDE-UP:  FIELD 
OBSERVATIONS,  MODELS,  THEORETICAL 
ANALYSES. 

Kovacs,  A.,  et  al,  Apr.  1980,  Vol.2,  p.209-298.  Refs. 
p.282-288.  Includes  disciplinary  panel  statement. 
Sodhi,  D.S. 

34-3631 

SHORES,  COASTAL  TOPOGRAPHIC  FEA¬ 
TURES.  ICE  PILEUP.  SEA  ICE,  FAST  ICE,  PRES¬ 
SURE  RIDGES,  MATHEMATICAL  MODELS. 


MP  1296 

NUMERICAL  MODELING  OF  SEA  ICE  IN  THE 
SEASONAL  SEA  ICE  ZONE. 

Hibler,  W.D.,  HI.  Apr.  1980,  Vol.2,  p.299-356.  Refs. 
p.317-320.  Includes  disciplinary  panel  statement. 
34-3632 

SEA  ICE,  SEASONAL  VARIATIONS,  COMPUT- 
ERIZED  SIMULATION,  ICE  MODELS.  MATH¬ 
EMATICAL  MODELS. 

Various  approaches  to  modelling  sea  ice  have  been  tried 
by  investigators,  the  author  discusses  the  suitability  of  different 
types  of  simulations  for  particular  research  goals.  Empirical 
studies  are  also  reviewed.  Literature  covered  relates  to 
ice  in  both  arctic  and  antarctic  regions 


MP  1297 

DYNAMICS  OF  SNOW  AND  ICE  MASSES. 
Colbeck,  S.C.,  ed.  New  York,  Academic  Press,  1980, 
468p .  Numerous  refs,  passim..  Numerous  refs.  For 
individual  papers  see  34-3656  through  34-3662  or  F- 
23452  through  F-23455. 

34-3655 

ICE  SHEETS.  ICE  SHELVES.  GLACIERS,  SEA 
ICE.  ICEBERGS.  AVALANCHES,  SNOW,  ICE. 

This  book  reviews  the  dynamical  aspecu  of  snow  and  ice 
masses  on  the  geophysical  Kale.  It  is  divided  into  Kven 
chapters,  each  of  which  dcKnbes  the  basic  features  of  a 
particular  snow  or  ice  mass.  In  each  chapter  a  conceptual 
framework  is  established  on  a  physical  basis,  and  a  mathemati¬ 
cal  dcKription  is  provided  with  as  many  references  to  the 
technical  literature  as  space  allows  No  attempt  is  made 
to  address  particular  applications  of  the  information,  but 
the  physical  and  mathematical  dcKriptions  of  the  properties 
and  proccSKS  provide  for  both  an  understanding  of  snow 
and  ICC  masKS  and  a  basis  through  which  particular  problems 
can  be  addressed 


MP  1298 

SEA  ICE  GROWTH,  DRIFT,  AND  DECAY. 
Hibler.  W.D..  III.  Dynamics  of  snow  and  ice  masses, 
edited  b>  S.C.  Colbeck,  New  York,  Academic  Press, 
1980,  p.141-209.  Refs,  p.205.209. 

34.3658 

DRIFT.  SEA  ICE,  THICKNESS.  ICE  COVER 
THICKNESS.  ICE  SURFACE.  ICE  FORMATION. 
MODELS.  ICE  STRENGTH.  SIMULATION. 

This  review  of  the  dynamics  of  Ka  ice  is  organized  into 
the  following  sections  general  characteristics  of  Ka  ice. 
physics  of  Ka  ice  growth,  drift  and  decay  (icc  thickness 
disirihution,  thermal  proccsKS  and  ice  drift  and  deformationy, 
and  numencal  simulation  of  Ka  ice  growth,  drift  and  decay. 


MP  1299 

FRF»SHWATER  ICE  GROWTH,  MOTION,  AND 
DECAY. 

zNxhIon.  G  D .  Dynamics  of  snow  and  icc  mas-ses.  edit¬ 
ed  by  S  C.  Colbeck.  New  York,  zVcadcmic  Prcs.s.  1980. 
p.261-304.  Refs,  p.302-304. 

34.3660 

LAKE  ICE.  RIVER  ICE.  FRA/.IL  ICE.  RIVERS. 
ICE  JAMS.  ICE  BREAKUP.  ICE  MELTING.  ICE 
FLOES.  ICE  FORMz\TION. 
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MISCELLANEOUS  PUBLICATIONS 


MP  1300 

SOME  PROMISING  TRENDS  IN  ICE  ME¬ 
CHANICS. 

Assur,  A.,  Symposium  on  Physics  and  Mechanics  of 
Ice,  Copenhagen,  Aug  6-10,  1979.  Proceedings. 
Edited  by  P.  Tryde,  Berlin,  Springer-Verlag,  1980,  p.  1- 
IS,  12  refs. 

34-3728 

ICE  MECHANICS,  ICE  CREEP,  ICE  SHEETS, 
STRESSES,  LOADS  (FORCES),  ICE  MODELS, 
RHEOLOGY,  ICE  COVER  THICKNESS,  SEA  ICE, 
ANALYSIS  (MATHEMATICS). 

Icc  sheets  are  inhomogeneous;  properties  vary  strongly  with 
depth.  Theoretical  treatment  of  plates  with  properties 
varying  perpendicular  to  the  plate  has  now  been  satufactonly 
devcloi^  for  floating  ice  sheets.  However,  other  problems 
are  stifl  waiting  for  solutions.  The  use  of  model  icc  is 
developing  rapidly  Some  suggestions  of  how  to  analyze 
such  ice  are  made.  Breakthrough-loads  on  ice  sheets  dimin- 
jsh  with  duration  of  loading.  l»t  no  satisfactory  solution 
is  available  based  upon  classical  procedures  of  applied  mcchan* 
ics. 

MP  1301 

EXPERIENCE  GAINED  BY  USE  OF  EXTEN¬ 
SIVE  ICE  LABORATORY  FACILITIES  IN  SOLV¬ 
ING  ICE  PROBLEMS. 

Frankenstein,  G.E.,  Symposium  on  Physics  and  Me¬ 
chanics  of  Ice,  Copenhagen,  Aug.  6-10,  1979.  Pro¬ 
ceedings.  Edited  by  P.  Tryde,  Berlin,  Springer-Ver- 
lag,  1980,  p.93-103,  12  refs. 

34-3735 

ICE  MECHANICS,  ICE  NAVIGATION,  ICE  CON¬ 
DITIONS,  OFFSHORE  STRUCTURES.  ICE 
LOADS,  FLOATING  ICE,  ICING,  ICE  PILEUP, 
FLOODING,  LABORATORY  TECHNIQUES. 

The  diKovery  of  offshore  oil  in  ice-infcstcd  waters  has  caused 
major  concern  to  the  design  engineers  Some  of  the  pr^lems 
assoeiated  with  offshore  structures  arc  ice  forces,  ic  ng.  and 
pile-up.  Laboratory  facilities  have  and  will  continue  to 
solve  many  of  the  ice  problems.  The  icc  problem  at 
navigation  locks,  for  eaampic.  has  been  solved  primarily 
due  to  laboratory  studies  Also,  the  results  of  ice  forces 
due  to  ice  uplift  have  been  virtually  eliminated  by  controlled 
studies.  Laboratories  are  becoming  larger  and  more  sophis¬ 
ticated.  This  should  result  in  an  increase  in  laboratory 
studies  and  a  decrease  in  field  studies.  Solutions  will 
come  faster  bccauK  conditions  can  be  precisely  controlled 

MP  1302 

MECHANICAL  PROPERTIES  OF  POLYCRYS- 
TALLINE  ICE. 

Mellor,  M.,  Symposium  on  Physics  and  Mechanics  of 
lee,  Copenhagen,  Aug.  6-10,  1979.  Proceedinp. 
Edited  by  P.  Tryde.  Berlin.  Springer-Verlag.  1980. 
P.217-24S. 

34-3744 

ICE  CRYSTALS,  ICE  MECHANICS.  ICE  ELAS¬ 
TICITY,  ICE  CREEP,  ICE  STRENGTH.  ICE 
CRACKS.  VISCOELASTICITY.  STRESS  STRAIN 
DIAGRAMS,  BRITTLENESS.  TEMPERATURE 
EFFECTS. 

MP  1303 

BENDING  AND  BUCKLING  OF  A  WEDGE  ON 
AN  ELASTIC  FOUNDATION. 

Nevel,  D.E.,  Symposium  on  Physics  and  Mechanics  of 
Ice,  Copenhagen,  Aug.  6-10,  1979.  Proceedings. 
Edited  by  P.  Tryde.  Berlin,  Springer-Verlag.  1980. 
p.278-288.  5  refs. 

34-3747 

ICE  WEDGES,  FOUNDATIONS.  ELASTIC  PROP¬ 
ERTIES.  ICE  CRACKS.  FLEXURAL  STRENGTH. 
LOADS  (FORCES).  ICE  DEFORMATION.  ANAL¬ 
YSIS  (MATHEMATICS). 

When  an  ice  sheet  begins  to  slide  up  a  sloping  structure, 
the  ice  eracks  radially  form  the  structure  creating  wedges 
kam  theory  is  used  to  analyse  these  wedges  under  the 
influence  of  both  horizontal  and  vertical  forces  Buckling 
and  bending  of  these  wedges  are  considered 

MP  1304 

ICE  FORCES  ON  THE  YUKON  RIVER  BRIDGE 
—1978  BREAKUP 

Johnson.  P.R..  ct  al.  Feb.  1979.  FHWA-RD-79-82. 
40p.  PB80-I44  553.  19  refs. 

McFaddcn.  T. 

34-3725 

PIERS.  BRIDCE.S.  ICE  LOADS.  ICE  PRF„SSURE. 
ICE  MECHANICS.  ICE  .STRENGTH.  IMPACT 
STRENGTH.  ICE  BREAKUP.  RIVER  ICE. 

MP  1305 

THE  ICEBERG  COMETH. 

Weeks.  W.F..  et  al.  Aug.-Sep.  1979.  81(8).  p  66-75.  6 
refs. 

Mellor.  M. 

34-3793 

ICEBERG  TOWING. 

The  potential  of  towing  icebergs  to  and  regions  in  the  .Southern 
Hemisphere  is  reviewed  formidable  icchnical  problems 


exist:  some  proposed  solutions  are  luted.  However,  very 
little  has  been  done  to  test  the  technology  proposed.  Towing, 
insulation,  routes,  and  other  aspccu  of  icebcrg-towing  technolo¬ 
gy  should  be  investigated  by  a  trial  tow  to  Western  Australia, 
the  area  most  favorably  located  for  southern  iceberg  delivery 

MP  1306 

PRESSURE  WAVES  IN  SNOW. 

Brown,  R.L..  1980, 25(91).  p.99-I07. 9  refs.,  In  Eng¬ 
lish  with  French  and  German  summaries. 

34-3802 

SHOCK  WAVES,  SNOW  DENSITY.  LOADS 
(FORCES).  SNOW  STRENGTH,  SHEAR  STRESS. 
SNOW  COMPRESSION.  ANALYSIS  (MATH¬ 
EMATICS). 

A  dynamic  constitutive  law  is  used  to  study  the  response 
of  medium-density  snow  to  shock  waves  The  resulu 
show  good  correlation  between  theory  and  expenment,  except 
for  low-intensity  shocks  which  produce  small  permanent  densi¬ 
ty  changes  In  thu  case  the  validity  of  the  data  is  questioned, 
although  further  cxpenmental  work  u  needed  to  settle  this 
question.  The  results  of  thu  work  also  partially  explain 
why  snow  u  so  effective  in  absorbing  energy  assoeuted 
with  stress  waves.  This  is  felt  to  be  due  to  the  work- 
hardening  characteristics  of  snow 

MP  1307 

APPLICATION  OF  RECENT  RESULTS  IN 
FUNCTIONAL  ANALYSIS  TO  THE  PROBLEM 
OF  WETTING  FRONTS. 

Nakano,  Y..  Apr.  1980,  16(2).  p.314-318,  16  refs 
34-3948 

SOIL  WATER  MIGRATION.  SOIL  PHYSICS, 
BOUNDARY  VALUE  PROBLEMS.  SEEPAGE. 
POROUS  MATERIALS,  WETTABILITY,  ANAL¬ 
YSIS  (MATHEMATICS). 

Traditionally,  in  hydrology  and  soil  physics,  wetting  fronu 
appeanng  in  porous  medu  dcsenbed  by  Darcy's  law  have 
not  generally  been  considered  to  be  singular  surfaces  Some 
recent  resulu  from  functional  analysu  arc  presented  as  evidence 
*  pponing  the  viewpoint  that  wetting  fronu  with  a  finite 
propagating  speed  generally  arc  singular  surfaces. 

MP  1308 

TIME-PRIORITY  STUDIES  OF  DEEP  ICE 
CORES. 

Gow,  AJ.g  M*y  1980.  GD-8.  p9M02,  18  rcf$ 
34.4030 

ICE  CORES.  DRILL  CORE  ANALYSIS.  ANTARC- 
TICA-BYRD  STATION. 

Both  the  Creenitnd  and  Antarctic  ice  ahecu  have  been 
auccosfully  core^dnUed  to  bedrock.  U90  m  at  Camp  Cervtur) . 
Greenland  in  1966  and  2164  m  at  Byrd  Station.  Antarctica 
in  1968  Core  and  borehole  studies  at  both  sites  haie 
repealed  a  wealth  of  interestini  results,  especially  at  Byrd 
Station  »hcre  ettensise  studies  of  cores  were  bejun  as  soon 
as  they  «ere  pulled  out  of  the  dnli  hole.  Contmuinf 
tn>estifations  of  these  B>Td  Station  drill  cores,  including 
recent  obsenations  of  apparent  widespread  recrysiallization 
in  certain  sections  of  icc  core,  further  confirm  the  importance 
of  initiating  as  many  studies  as  possible  at  the  dnil  site 
Any  list  of  the  studies  that  should  be  conducted  on  deep 
ice  cores  must  recognize  two  kinds  of  research  1)  those 
studies  of  a  time*pnonl>  nature  that  must  be  initiated  as 
soon  as  cores  are  pulled  to  the  surface  and.  2)  other  essential 
studies  in  which  relaxation  of  the  tcc  is  not  a  factor.  These 
latter  studies  can  generally  be  deferred  until  cores  are  transport¬ 
ed  to  more  permanent  storage  facilities  outside  Antarctica 
(Auth  mod ) 

MP  1309 

SMALL-SCALE  TESTING  OF  SOILS  FOR 
FROST  ACTION. 

Sayward.  J.M..  1979.  2(4).  p.223.231.  18  refs 
34-3990 

FROST  ACTION,  FROST  HEAVE.  ICE  NEEDLE.S. 
SOIL  WATER  MIGRATION.  SOIL  TESTS. 

A  method  is  dcKnbcd  for  con«cnicnt  study  of  fnnt  action 
including  soil  heaving  and  needle  tee  formation  The  ap¬ 
paratus  IS  simple  and  small  and  the  prcKcdure  requires  only 
25  cu  cm  soil  specimens  The  method  could  be  ntefui 
for  screening  cither  large  numbers  or  limticd  quaniiiirs  of 
soils  or  soil  additives  for  frost  susceptibility  The  method 
dcsenbed  was  used  to  perform  a  limited  number  of  tests 
«ith  Kveral  soils  The  tests  obtained  action  m  the  form 
of  soil  heave,  tcc  heave,  or  ice  needles,  yielding  maximum 
heights  up  to  three  to  six  times  the  tr.itui  40-mm  soil 
depth  Maximum  growth  rates  were  up  to  I  to  5  mm  hr 
for  soil  heavea  and  J  to  7  or  mme  mm  h  for  lee  heaves 
and  ICC  needles  Initial  trials  showed  that  thickener  additives 
and  possibly  other  treatments  can  restrict  frost  action 

MP  1310 

FATE  AND  EFFECTS  OF  CRUDE  OIL  SPILLED 
ON  SUBARCTIC  PERMAFRO.ST  TERRAIN  IN 
INTERIOR  ALASKA. 

Johnson,  L.A..  cl  at.  Mar  1980.  EPA*600f3*80*040. 
I28p..  Refv  p.78.83 

.Sparrow.  EB.  Jenkins.  TF.  Collins.  CM.  IXivcn- 
port.  CV.,  McFaddcn.  T. 

34.4079 

OIL  SPII.US.  PF.R.MAFkOST  TIIFtEMAL  PROP- 
ERTIES.  ENVIRONMF.NTAL  IMPACT.  THER¬ 
MAL  REGIME.  SIBARCTIC  REGIONS.  SLA 
.SONAL  VARIATIONS.  LXPI.RIMLNTATIOS. 


Thb  study  was  conducted  to  determine  both  the  short* 
and  long.tcrm  effects  of  spills  of  hot  Prudhoe  Bay  crudie 
oil  on  permafrost  terrain  in  subarctic  intcnc^  Alaska.  Two 
experimental  oil  spills  of  7570  liters  (2000  gallons)  each 
on  500  sq  m  test  plots  were  made  at  a  forest  site  underlain 
by  permafrost  near  Fairbanks.  Alaska.  The  oil  spilb.  one 
in  winter  and  one  in  summer,  were  conducted  to  evaluate 
their  effect  during  these  two  seasonal  extremes.  Oil  move¬ 
ment.  thermal  regime,  botanical  effects,  microbiolor-al  re¬ 
sponses.  permafrost  impact,  and  composition  of  the  oil  in 
the  soil  were  monitored  for  two  years. 


MP  1311 

FREE  CONVECTION  HEAT  TRANSFER  CHAR¬ 
ACTERISTICS  IN  A  MELT  WATER  LAYER. 
Yen,  Y.-Cg  Aug.  1980.  102(3).  p.550-556.  17  refs. 
35-103 

MELTWATER.  HEAT  TRANSFER.  CONVEC¬ 
TION.  ICE  WATER  INTERFACE.  WATER  TEM- 
PERATURE.  TEMPERATURE  EFFECTS.  ICE 
MELTING,  ANALYSIS  (MATHEMATICS). 

An  experimental  study  was  conducted  on  the  formation 
of  a  water  layer  containing  a  maximum  denMty.  its  effect 
on  the  onset  of  conv  ection.  and  the  heat  transfer  charactcrisiics 
of  such  a  system  This  water  layer  was  formed  by  one- 
dimcnsional  melting  (cither  from  bcli^  or  above)  of  a  cylinder 
of  bubble.free  ice  The  layer  depth  at  the  onset  of  convection 
was  determined  by  locating  the  inflection  point  on  the  water 
layer  depth  versus  time  curve,  and  was  compared  frith  layer 
depth  calculated  from  a  linear  stability  aoalyM  of  an  identical 
problem.  The  results  were  compart  with  the  analytical 
work  of  Veronis  and  were  found  to  be  in  excellent  agreement 
Formation  of  a  constant  temperature  layer  was  observed 
by  measunng  the  water  temperature  distribution  as  melting 
progresKd.  The  constant  temperature  was  found  to  depend 
on  T(h)  (warm  plate  temperature)  for  melting  from  below, 
but  had  a  weaker  dependence  for  melting  from  above.  The 
heal  flux  to  the  melung  surface  increas^  linearly  with  T(h) 
for  melting  from  below,  but  had  a  wnkcr  dependence  for 
melting  from  above.  Son*dimensioAal  mean  temperature 
profiles  of  the  w-ater  layer  were  found  to  be  in  good  agreement 
with  those  by  Adnan  for  melting  from  ab^e.  In  the 
case  of  melting  from  below,  the  mean  temperature  profile 
also  fell  into  a  single  tine  with  a  somewhat  higher  value 
in  the  convection  layer. 


MP  1312 

SNOW  STUDIES  ASSOOATED  WITH  THE 
sideways  move  OP  DYE-X 
Tobiisson.  W.,  Eastern  Snow  Conference,  3Blh.  Pfo- 
ceedinp.  Alexandria  Bay,  New  York.  1979,  p.U7- 
124,  4  refs. 

34*4210 

SNOW  STRENGTH.  BEARING  STRENGTH. 
FOUNDATIONS,  STRESSES,  SNOW  COVER 
STABILITY.  SNOW  SURVEYS. 

In  1977,  dew  Line  station  DYE*3  on  the  Greenland  Ice 
Cap  was  moved  sideways  210  ft  (64  m)  onto  a  new  undistort^ 
foundation  When  this  life  extension  concept  was  propped, 
abrupt  failure  of  the  supporting  snow  was  a  major  concern. 
Snow  samples  were  obtained  and  strength  tested  at  CRKEL 
to  determine  the  chance  of  an  abrupt  failure  of  the  supporting 
vnow  Model  studies  were  also  performed  to  d^ermine 
the  beanng  capacity  of  the  snow,  and  predictions  were  made 
of  foundation  settlement  during  the  move.  The  roulls 
indicated  that  the  move  could  be  accomplished  safely. 


MP  1313 

REMOVAL  OF  VOLATILE  TRACE  ORGANICS 
FROM  WASTEWATER  BY  OVERLAND  FLOW 
LAND  TREATMENT. 

Jenkins.  T.F..  ct  al.  1980.  AI5(3).  p.2l  I-224.  14  refs. 
Leggett.  D.C..  Martel.  C.J. 

34*4200 

waste  treatment.  WATER  TREATMENT. 
waste  disposal 

A  protnt>pe  overland  flow  U.nd  treatment  sj'stcm  was  studied 
to  determine  its  effectiveness  in  reducing  the  levels  of  volatile 
trace  organics  m  municipal  wastewater.  Chlorinated  primary 
wastewater  water  collected  from  the  surface  at  various  points 
dowi\sIope  and  runoff  were  analyted  by  GCi.MS,  using  a 
purge  and  trap  sampler  Results  indicated  that  cflicient 
removal  of  a  nu.mber  of  volatile  substances  including  chloro* 
form  and  toluene  can  be  achieved  by  this  method  of  treatment 
Lns  of  these  substances  was  found  to  follow  first  order 
kinetics  The  observe  behavior  is  consistent  with  a  votatili- 
ration  process 


MP  1314 

WORKSHOP  ON  ENVIRONMENTAL  PROTEC¬ 
TION  OF  PERMAFRO.ST  TERRAIN. 

Broun.  J  .  et  xl.  .Summer  1980.  12(2).  p. 30*36.  8  refs. 
Hemming.  J.E. 

34*4198 

PERMAFROST  PRESERVATION.  ENVIRON¬ 
MENTAL  PROTECTION.  MEETING,S.  THER¬ 
MAL  EFFECTS.  .SOIL  EROSION.  ROUTE  SUR- 
V  E^  S.  SITE  SURVEYS.  DLSION  CRITERIA. 
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Mpms 

BREAK-UP  OF  THE  YUKON  RIVER  AT  THE 
HAUL  ROAD  BRIDGE:  1979. 

Stephent,  CA,  ct  *1,  Fiitbuiks.  Univenhy  of  Alaska, 
Sep.  1979, 22p.  +  Fi(s.,  S  leb.  Report  of  field  activi- 
tiea. 

Hanscom.  J.T.,  Osterkamp,  T.E. 

34- 4193 

RIVER  ICE,  ICE  BREAKUP.  ICE  COVER  THICK¬ 
NESS,  ICE  FLOES,  ICE  ELECTRICAL  PROPER¬ 
TIES.  WATER  TEMPERATURE,  ELECTRICAL 
RESISTIVITY,  VELOCrrV.  UNITED  STATES- 
ALASKA— YUKON  RIVER. 

MP  131( 

MATERIALS  AVAILABILITY  STUDY  OP  THE 
DICXEY-UNCOLN  DAM  SITE. 

Meny,  CJ.,  et  aL  Case  studies  of  applied  advanced 
data  collection  and  manaiemcnl,  American  Society  of 
Civil  Entiiieers,  1980,  p.lS8-I70,  Also  presented  at 
the  I2th International  Symposium  on  Remote  Sensing 
of  Environinenl,  Manila,  Philippines,  April  20-26. 
1978. 

McKiin.  H.L.  Biackey,  EA 

35- IS3 

EARTH  DAMS,  SITE  SURVEYS.  GEOLOGIC 
STRUCTURES,  REMOTE  SENSING,  CON¬ 
STRUCTION  MATERIALS.  LAKES.  TOPO¬ 
GRAPHIC  FEATURES.  MAPPING. 

MP1317 

BREAK-UP  DATES  FOR  THE  YUKON  RIVER; 
PT.I.  RAMPART  TO  WHITEHORSE  1896-1978. 
Stephens,  C  A,  et  aL  Fairtianks,  University  of  Alaska. 
Geophysical  Institute,  Apr.  1979.  c50  leaves.  10  refs. 
Fotmtaiii,  AG.,  Osterkamp,  T.E 
3S-I33 

ICE  BREAKUP.  ICE  DETERIORATION.  ICE 
CONDmONS.  ICE  NAVIGATION.  STATISTI¬ 
CAL  ANALYSIS.  UNITED  STATES-ALASKA— 
YUKON  RIVER. 

MP  1318 

BREAK-UP  DATES  FOR  THE  YUKON  RIVER; 
PTJ.  ALAKANUK  TO  TANANA  1883-1978. 
Stephens,  CA,  ct  al.  Fairbanks.  University  of  Alaska. 
Gc^ysical  Institute,  May  1979,  cSO  leaves,  8  refs. 
Foont^  AC.,  Osterkamp,  T.E. 

3S-I34 

RIVER  ICE  ICE  BREAKUP.  STATISTICAL 
ANALYSIS.  ICE  NAVIGATION.  ICE  CONDI¬ 
TIONS.  UNITED  STATES-ALASKA- YUKON 
RIVER. 

MPI3I9 

ICE  SHEET  INTERNAL  RADIO-ECHO  RE- 
FLECnONS  AND  ASSOOATED  PHYSICAL 
PROPERTY  CHANCES  WITH  DEPTH. 

Ackley,  S.F.,  et  al.  Sep.  10.  1979.  84(BI0).  p.367S. 
3680,  13  refs. 

Kelihcr.T.E 

34-999 

ICE  SHEETS.  ICE  CORES.  RADIO  ECHO 
SOUNDINGS,  ICE  PHYSICS.  ANTARCTICA- 
FOLCER.  CAPE 

la  this  paper,  the  measgred  physKst  propcniei  *4  core  lo 
bedrock  taken  at  Cape  Folfcr.  East  Anlaretiea.  are  used 
to  coaipylc  a  dcpUi-rcflecUoo  co-flieient  profile  for  eomparaon 
oath  the  obaerved  radio-echo  rcflcctioiUs  The  meas-grenKou 
available  on  physical  properties  arc  density  saruiions.  Inihhle 
site  and  sha^  chan^  and  erysul  fabrK  variations.  In 
ealealatinni  to  ddfcrcntiatc  the  ^ccts  of  the  physieal  proper- 
tica.  it  appean  that  density  variations  account  for  the  rnnrsry 
eoatribotiaai  to  the  caleiilated  dicleetrie  property  chanpes 
ceerespoadiag  to  the  highest  observed  rcfleetion  eoclTtcicnts. 
Hooew.  bobble  changes  atone  can  also  account  for  reasonable, 
thongh  lower.  refkctKM  cocfnctcAU  al  ihc  icftha  C4>rrc»prt«d> 
inf  to  otecfved  rdWetiofMu  Crystal  faboc  «anatHMi«  <(brrc* 
$pmd  poorly  with  ;he  ^flection  localMtna.  The 
cofrcayonJcTicc  between  the  fleplhi  «tf  the  buhKe  ihape 
ehaooq  (which  ars  defiottely  dcinrmattonai  featitfcal  and 
the  defths  of  the  denaity  variatMm.  aott  betoeen  bn(h 
thcae  ood  the  radio^ho  layera.  indtcaTea  ihai  defnrmaijnRal 
cveau  in  the  ice  »hcei*s  hatory  arc  fCTrcsenicd  b)  the 
variitioiu  in  phyaical  properties  and  associated  radM-echo 
records.  (AuUi.  mod ) 

MP  1328 

“PACE  ICE  AND  ICEBFJtC.S~-RF.PORT  TO 
POAC  79  ON  PROBIE.M.S  OF  THE  SEASONAL 
SEA  ICE  ZONE  AN  OVERVIEW. 

Weeks.  W.F..  el  al.  Inlcntaiional  Conference  on  Pott 
and  Ocean  Engineering  Under  Arctic  Conditions.  5ih. 
Trondheim,  Norway.  Aug  13-1*.  1979  Procecd- 
ingt.  VoL3.  Trondheim.  L'niserstty.  1979.  p  320  }}' 
Dmncr.  W.W..  Paquette.  R  G. 

33-178 

PACK  ICE  ICEBERG.S.  SEA  ICF.  DISTRIBITION. 
ICE  CONDfTION.S.  ICE  PHYSICS.  REMOTE 
SENSING.  RESEARCH  PROJECTS.  SE  VSONAI 
VARIATIONS.  SE\  WATER. 


TTib  paper  repocu  the  tesulia  of  the  Scaaoaat  Sea  Ice  Zone 
Workshop,  held  Febni^  26.  1979  in  Montcr^. 
Cblifornia.  The  purpose  of  the  workshop  was  to  summarixe 
the  existing  koowted^  of  the  SSIZ.  to  identify  significant 
probictn  areas,  and  dtseuss  approaches  to  finding  stations. 
Tlx  purpose  of  the  report  is  to  make  the  partieiponts  of 
POAC  79  aware  of  tlw  important  research  probkms  of 
the  SSIZ  identified  at  the  Workshop. 

MP  1321 

PROCEEDINGS  OFTHESPEaALTY  CONFER¬ 
ENCE  ON  COMPUTER  AND  PHYSICAL  MOD¬ 
ELING  IN  HYDRAUUC  ENGINEERING. 
Ashton,  G.D.,  ed.  New  York.  American  Society  of 
Civil  Enginecfs.  1980, 492p..  Refs,  ptssim.  For  se¬ 
lected  paper  see  34-4161. 

33-235 

HYDRAULICS.  ENGINEERING.  COMPUTER 
APPLICATIONS.  ICE  PHYSICS.  .MODELS. 

MP  1322 

REVIEW  OP  BUCKUNG  ANALYSES  OF  ICE 
SHEETS 

Sodhi.  D.S..  et  al.  June  1910.  SR  80-26.  p.l3I-i46. 
ADA-089  674. 14  refs. 

Nevel.  D.E 
33-511 

ICE  SHEETS.  ICE  LOADS.  ICE  PRESSURE.  ICE 
STRENGTH.  ANALYSIS  (MATHEMATICS). 
PLATES. 

A  review  of  the  buckling  analym  of  floatiag  ice  sheets 
is  presented.  The  thcoey  used  is  that  of  a  beam  or  plalc 
on  an  clastic  foundation.  For  beams,  the  results  for  all 
passible  boundary  conditions  arc  presented  and  disenascd. 
For  ptates.  results  of  numencal  snhslinns  for  a  scini-innoilc 
plate  londed  over  part  of  Ua  hnoadary  arc  prrsented  and 
dtsettssed.  One  ^uiioo  is  presented  Ibe  an  infinite  ptaie 
landed  radially  at  a  hole  in  the  Hale.  In  addition,  rcsnilt 
for  wedge-shaped  beams  and  plates  are  presented  and  diseissacd. 
Wedfcohapcd  sec  sheets  frequentty  occiir  due  tc  previous 
cracking  in  the  iec. 

MP  1323 

INVESTIGATIONS  OF  SEA  ICE  ANISOTROPY. 
ELECTROMAGNETIC  PROPERTIES. 

STRENGTH  AND  UNDER-ICE  CURRENT 
ORIENTATION. 

Kovaes.  A.,  cl  al.  May  1910.  No.SO-5.  p.l09-l33.  16 
refs. 

Morey,  R.M. 

35-550 

SEA  ICE.  ANISOTROPY.  ELECTROMACNEnC 
PROPERTIES.  ICE  STRENGTH.  OCEAN  (UR- 
RENTS.  SUBGLAOAL  OBSERVATIONS. 

REMOTE  SENSING.  ICE  PHY’SICS.  ICE  COVER 
THICKNESS.  ICE  WATER  INTERFACE.  ICE 
CRYSTAL  STRUCTURE 
MP  1324 

HF  TO  VHF  RADIO  FREQUENCY  POLARIZA¬ 
TION  STUDIES  IN  SEA  ICE  AT  FT.  BARROW, 
ALASKA. 

Arcone.  S.A..  et  aL  May  1980.  No.80-5.  p.22S-245. 8 
refs. 

OcIatKy.  A  J. 

35-553 

SEA  ICE.  FAST  ICE  POLARIZATION  (WAVES). 
ANISOTROPY.  ICE  OPTICS.  ICE  COVER  THICK¬ 
NESS.  ELECTROMAGNETIC  PROPERTIES. 

The  frequency  drpendenee  of  the  potanunoa-rotatioa  penper- 
lie*  of  fan  leo  upon  radiowavcs  in  the  HF-VHF  range  were 
vludied  at  ft.  8arrow,  Alaska,  m  the  early  spring  -f  1979. 
Five  sites  were  iniestigatcd  at  rrcqumrics  b^wre.  10  and 
17J  MHr  and  at  each  site  cores  were  taken  and  then 
physical  properties  measured.  The  poUnralion  was  sludicd 
wiih  a  pair  of  emssed  dipole  antennas,  one  a  transmitter. 
Ihc  other  a  receiver,  both  of  whKh  were  rotated  stmultaneously 
as  a  filed  uniL  This  proecdure  wan  designed  to  produce 
a  fo-ar.lobe  eiov  erleaf  pattern  w-th  tnaannom  couptmg  occorrmg 
when  the  antennas  mere  ahgned  a:  45  deg  to  the  e-asts 
ducetton  Thcrcsultssbow^sttongcslpolanuttonlcwren 
about  55  and  95  MHz.  Above  this  bind  the  high  de 
conductivity  of  the  sea  ice  which  was  measured  accounts 
for  the  lack  of  cross  couptmg.  but  it  is  not  yet  cndcrslood 
why  the  dau  was  so  erratK  bc>»  this  hand  Esperimenut 
dillKuttics  are  also  diKussed 

MP  i32S 

MODELING  OF  ANI.SOTROPIC  ELECTRO¬ 
MAGNETIC  RFJLECnON  FROM  SFJk  ICF- 
GoMen.  K.M .  et  al.  May  I9g0.  No.*0-5.  p  247.294. 
21  refs. 

Ackley.  S.F. 

J5-5S4 

.SEA  ICF„  BRINES.  ANISOTROPY.  EI.F.CTRO- 
.MAGNITIC  PROPF.RTIF„S.  ICE  OPTICS.  ICF 
WATER  INTERFACE.  DIELECTRIC  PROPER¬ 
TIES.  ICF.  STRUCTURF™  POUYRIZcVTION 
(WAVF_S).  MATHEMATICAL  MODELS 

The  cfwitnbution  of  bnrx  layers  to  ocnersrd  relteslivc  annotio. 
ps  of  sea  ace  at  lOn  Mila  is  quaniitalnely  ssiesied  The 
sea  KC  IS  contsdered  lo  be  a  stralined.  inhotnogmeous,  anit— . 
tropic  thelectnc  consmuig  .-f  pure  i-c  vontaanmg  rcder.vl 


arrays  of  coadHctiiig  incluaions  (brine  layers).  Below  the 
Iransilioo  zone,  the  tec  b  assumed  to  have  cnosiani  azimuthal 
c-aaiscricntatiow  within  the  horizontal  plane,  so  the  oficnlatson 
of  brine  layers  b  umform.  The  brine  layers  are  abo 
assumed  lo  become  iecrcasiagty  wdl-dcfincd  with  dep^ 
since  adyacent  brine  incinsinna  lend  to  fiwc  together  with 
inacasing  icmperaiucc.  A  Ihcorctscal  eaplanaiion  (or  cb- 
served  reflective  anboiropy  b  pcopMcd  in  terms  of  aabompie 
electric  flux  penetration  into  brine  toym  Pcnctratioo 
anisotropy  and  brine  layer  geometry  are  Jitiked  to  anbotropy 
in  the  complex  dielectric  constant  of  sea  ice.  SubaequenUy, 
a  numerical  method  of  approiimating  Ihc  reflected  power 
of  a  plane  wave  pube  ioesdeat  no  a  stab  of  sea  ice  b 
presented  and  used  to  show  the  coolrihoiion  of  the  above 
effects  lo  the  obaerved  reflective  anbotropy. 


MP  1326 

POINT  SOURCX  BUBBLER  SYSTEMS  TO  SUP¬ 
PRESS  ICE 

Ashton.  G.D.,  Nov.  1979. 1(2),  p.93-100.  For  another 
version  see  33-4224.  8  teb. 

35-695 

ICE  REMOVAL.  BUBBLING.  ICE  MELTING, 
HEAT  TRANSFER.  ICE  COVER  THICKNESS. 
AIR  TEMPERATURE  WATER  TEMPERATURE 
MATHEMATICAL  MODELS. 

An  analysb  of  a  poini  sotwee  bubbler  system  used  to  induce 
local  mrit^  of  an  sec  cover  b  presented.  '.Tic  analysb 
uses  empiricil  tesahs  of  bubbler  phmic  experimeau  and 
impingement  heat  transfer  rcsulls  to  determine  the  race  of 
mdtii^  at  the  underside  of  an  ice  cover.  Throogh  a 
simple  energy  budget  analysb  of  the  ice  cover,  the  melting 
of  the  ice  cover  and  resutting  catcnl  of  open  water  are 
dctCTmi-icd  as  a  futsetioo  of  air  tcmpcralarcs.  depth  and 
air  dbeharge  of  the  snnrcc.  and  water  Icmperaiucc  The 
analysb  tods  to  a  tiumcrical  sunubtioa  and  an  esimpte 
simulation  b  prcacMcd. 


MP  1327 

PREPARATION  OF  POLYCRYSTALUNE  ICE 
SPEaMENS  FOR  LABORATORY  E3(PERI- 
MENTS. 

Cbfc.  D.M..  Nov.  1979,  1(2).  p.I53-!59,  lOrds. 
35-700 

ICE  CRYSTALS.  ICE  SAMPLING,  ICE  STRUO 
TURE  LABORATORY  TECHNIQUES.  ICE  ME 
CHANICS.  POROSITY.  BUBBLES. 


MP  1328 

MECHANICAL  PROPERTIES  OF  POLYCRYS- 
TAIXINE  ICE:  AN  ASSESSMENT  OF  CURRENT 
KNORXEDGE  AND  PRIORITIES  FOR  RE- 
SEARCH 

Hooke.  R.'l..  Cl  al.  Aug.  1910.  3(4).  ^263-275.  For 
another  version  sec  33-3545. 

Mclior.  M. 

35-744 

ICE  CRYSTALS.  ICE  MECHANICS.  ICE  CREEP. 
ICE  DEFORMATION.  STRAIN  TESTS.  STRESS 
STRAIN  DIAGRAMS.  ICE  STRENGTH. 


MP  1329 

SHIP  RESI.STANCE  IN  THICK  BRASH  ICE. 
Mellor.  M..  Aug.  1980.  3(4).  p.305-321.  8  reb. 
35-748 

ICE  MECHANICS.  ICE  PRESSURE.  SHIPS.  IM¬ 
PACT  STRENGTH.  ICE  FRICTION.  METAL  ICE 
FRICTION.  STRESSES.  ICE  NAVIGATION. 


MP  1330 

LOW  TE.MPERATURE  PHASE  CHANCES  IN 
MONTMORILLONITE  AND  NONTRONITE  AT 
HIGH  WATER  CONTE.NTS  AND  HIGH  SALT 
CONTE.NTS. 

Arrficnon.  D.M..  ct  al.  May  1980.  3(2/3).  p.l39.|44. 
8  reb. 

Tiec.  A.R. 

55-728 

UNFROZEN  WATER  CONTENT.  SALINITY. 
TEMPERATURE  EFFECTS.  PH ASE  TRANSFOR- 
.MATIONS.  .SOIL  FREEZING.  CLAYS.  IONS. 
LOW  TEMPERATURE  TESTS. 

Pnor  nurk  has  revealed  the  cimenee  of  nae  or  ranee  low 
temreralure  phsve  ehauges  ra  rlsy  watel  systems  in  the 
lerapeisiurc  range  -IOC  In  aanut  -yOC  7W  nuraher  and 
thx  teraperatures  a:  whKh  these  phase  changes  appear  seems 
tn  be  asa-stated  with  the  tvpe  nf  csehanphtc  mntsy  led 
the  number  and  nature  nt  uidmsdual  water  dnmams  present, 
tn  this  paper,  wc  repnr:  the  revuUs  M  law  trm^ratwre 
d-dTerret^  cab-rmuiry  nn  m#<itmnrltn-utc  and  nnntrwuate 
elayv  at  high  wain  a^  tngh  salt  ewalcao.  The  prramec 
fit  eWttntytcv  al  high  ennrentrazn-n  is  s.iu*wa  In  base  a 
vrr.  markrd  erieet  the  Inw  inspcralurc  phase  ahavges 
a:e  .naiptetely  absent  a:  high  eleatridyte  cnweeauatsnns  ra 
these  rtsy  vstrr  vyslnnv  the  peesenec  nf  etevttntytcs 
sisn  wav  nb«e-ved  tn  have  a  .{tvtnvnve  eflrel  nn  the  shape 
nf  the  .nittai  rteeirag  peak  avw-tvitrd  with  kc  vegirgaonn. 
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MP  1331 

FROST  HEAVE  IN  AN  INSTRUMEi  TED  SOIL 
COLUMN. 

Berg,  R.L..  et  al.  May  1980,  3(2/3),  p.2n.221, 4  refs. 
Ingersoll,  J.,  Guymon,  G.L. 

35-737 

FROST  HEAVE,  SOIL  WATER,  UNFROZEN 
WATER  CONTENT,  SOIL  FREEZING,  FROST 
PENETRATION,  ICE  FORMATION,  TENSILE 
PROPERTIES,  MEASURING  INSTRUMENTS, 
TESTS. 

MP  1332 

SUMMARY  OF  THE  ADSORPTION  FORCE 
THEORY  OF  FROST  HEAVING. 

Takagi,  S.,  May  1980,  3(2/3),  p.233-236,  5  refs. 
35-739 

FROST  HEAVE,  ADSORPTION,  SOIL  PRES¬ 
SURE,  SOIL  WATER  MIGRATION,  FREEZING 
POINTS,  WATER  FILMS,  THEROIES. 

MP  1333 

ONE-DIMENSIONAL  FROST  HEAVE  MODEL 
BASED  UPON  SIMULTANEOUS  HEAT  AND 
WATER  FLUX. 

Guymon,  G.L.,  et  al.  May  1980, 3(2/3),  p.253-262, 23 
refs. 

Hromadka,  T.V.,  II,  Berg,  R.L. 

35-742 

FROST  HEAVE,  HEAT  TRANSFER,  SOIL 
WATER  MIGRATION,  SOIL  FREEZING.  MATH¬ 
EMATICAL  MODELS,  HEAT  FLUX. 

MP  1334 

ADSORPTION  FORCE  THEORY  OF  FROST 
HEAVING. 

Takagi,  S.,  May  1980,  3(1),  p.57-81.  Refs,  p.73-76. 
35-819 

FROST  HEAVE.  ADSORPTION,  SOIL  WATER 
MIGRATION,  SOIL  FREEZING,  HEAT  TRANS¬ 
FER,  STRESSES,  WATER  FILMS,  THEORIES, 
ANALYSIS  (MATHEMATICS). 

MP  133S 

MODELING  OF  ICE  IN  RIVERS. 

Ashton,  G.D.,  Modeling  of  rivers.  Edited  by  H.W. 
Shen,  New  York,  John  Wiley  and  Sons,  1979,  p.14/1- 
14/26,  Refs,  p.14/22-14/26. 

35-1127 

RIVER  ICE,  ICE  FORMATION,  ICE  BREAKUP, 
ICE  LOADS,  ICE  JAMS,  FRAZIL  ICE,  ICE  FLOES, 
MODELS. 

MP  1336 

SEA  ICE  ON  BOTTOM  OF  ROSS  ICE  SHELF. 
Zotikov,  I.A.,  et  al,  Oct  1979,  14(5),  p.65-66,  6  refs. 
Zagorodnov,  V.S.,  RaTkovskil,  lU.V. 

35-652 

SEA  ICE,  ICE  STRUCTURE,  BOTTOM  ICE,  AN¬ 
TARCTICA— ROSS  ICE  SHELF. 

The  authors  dcscrib  the  structure  of  the  ice  of  Ross  Ice 
Shelf  as  It  appeared  m  a  J.9  core.  Comments  are  given 
on  an  unusual  boundary  layer  showing  in  the  core  and 
conclusions  and  estimates  on  growth  rale  arc  made 

MP  1337 

CORE  DRILLING  THROUGH  ROSS  ICE 
SHELF 

Zotikov,  I.A.,  et  al,  Oct.  1979,  14(5),  p.63-64,  2  refs 
Zagorodnov,  V.S.,  Ralkovskil,  lU.V. 

35-651 

ICE  SHELVES,  ICE  CORING  DRILLS,  DRILL¬ 
ING,  ANTARCTICA— ROSS  ICE  SHELF. 

The  ice  drill  and  ice  drilling  methods  and  fluids  used  to 
pull  a  core  from  the  Ross  Ice  .Shelf  arc  described  and 
a  brief  analysis  of  the  core  is  made 

MP  1338 

SUBSURFACE  MEASUREMENTS  OF  MCMUR- 
DO  ICE  SHELF. 

Gow,  A.J.,  et  al,  Oct.  1979,  14(5),  p.79-80,  2  refs. 

Kovacs,  A 

35-659 

ICE  CORES,  BRINES,  ICE  COMPOSITION,  AN- 
TARCTICA-MCMLRDO  SOUND 
Study  of  bnne  content  of  sea  ice  at  McMurdo  and  its 
physical  and  chemical  relationships  to  the  ice  and  sea  water 
was  continued  Another  continuing  study  concerns  radar 
profiling  up  glacier  from  the  exposed  contact  point  of  sea 
ice  with  the  ice  of  Koettlitz  Glacier. 

MP  1339 

DRIFTING  BUOY  MEASUREMENTS  ON  WED¬ 
DELL  SEA  PACK  ICE. 

Ackley,  S.F.,  Oct.  1979,  14(5),  p.106-108,  7  refs 
35.676 

SEA  ICE,  DRIFT,  TEMPERATURE  MEASURE- 
MENT. 

The  observational  techniques  of  placing  the  buoys  in  the 
Vt  edd  II  Sea  arc  described,  the  drift  record  and  the  temperature 
measurement  record  arc  shown,  and  a  preliminary  assessment 
and  intcroretalion  of  the  data  received  is  given. 


MP  1340 

TURBULENT  HEAT  FLUX  FROM  ARCTIC 
LEADS. 

Andreas.  E.L.,  et  al,  Aug.  1979, 17(1),  p.57.91, 50  refs. 
Paulson,  C.A.,  Williams,  R.M.,  Lindsay,  R.W.,  Busing- 
er,  J.A. 

35-159 

SEA  ICE.  HEAT  TRANSFER,  POLYNYAS,  TUR¬ 
BULENT  EXCHANGE. 

MP  1341 

PARTICULAR  SOLUTIONS  TO  THE  PROBLEM 
OF  HORIZONTAL  FLOW  OF  WATER  AND  AIR 
THROUGH  POROUS  MEDIA  NEAR  A  WET¬ 
TING  FRONT. 

Nakano,  Y.,  June  1980,  Vol.3,  p.81-85,  9  refs. 

35-844 

POROUS  MATERIALS.  WATER  FLOW,  AIR 
FLOW,  BOUNDARY  VALUE  PROBLEMS,  WET¬ 
TABILITY.  SOIL  WATER  MIGRATION,  INFIL¬ 
TRATION,  ANALYSIS  (MATHEMATICS). 

MP  1342 

PARTICULAR  SOLUTIONS  TO  THE  PROBLEM 
OF  VERTICAL  FLOW  OF  WATER  AND  AIR 
THROUGH  POROUS  MEDIA  NEAR  A  WATER 
TABLE. 

Nakano!  Y.,  Sep.  1980,  Vol.3,  p.124-133,  12  refs, 
35-845 

POROUS  MATERIALS,  ANALYSIS  (MATH¬ 
EMATICS),  WATER  FLOW.  AIR  FLOW,  WATER 
TABLE,  BOUNDARY  VALUE  PROBLEMS,  SOIL 
WATER  MIGRATION,  INFILTRATION. 

MP  1343 

THEORY  AND  NUMERICAL  ANALYSIS  OF 
MOVING  BOUNDARY  PROBLEMS  IN  THE 
HYDRO-DYNAMICS  OF  POROUS  MEDIA. 
Nakano,  Y.,  Feb.  1978,  14(1),  p.125-134,  14  refs. 
35-843 

POROUS  MATERIALS,  HYDRODYNAMICS, 
BOUNDARY  VALUE  PROBLEMS,  SOIL  WATER 
MIGRATION,  WATER  FLOW,  ANALYSIS 
(MATHEMATICS),  THEORIES. 

MP  1344 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Sellmann,  P  V.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf.  Vol.2.  Principal  investiga¬ 
tors'  reports  April-December  1979.  Boulder,  Colora¬ 
do,  Outer  Continental  Shelf  Environmental  Assess¬ 
ment  Program,  March  1980,  p  103-1 10. 

Chamberlain,  E.J. 

35-1153 

SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION.  DRILL  CORE  ANALYSIS,  SEISMIC 
SURVEYS.  BOTTOM  SEDIMENTS,  ENGINEER¬ 
ING,  MAPPING. 

MP  1345 

SOVIET  CONSTRUCTION  UNDER  DIFFICULT 
CLIMATIC  CONDITIONS. 

Assur,  A.,  Soviet  housing  and  urban  design.  Edited 
by  S.A.  Grant.  U.S.  Dept,  of  Housing  and  Urban  De¬ 
velopment,  Sep.  1 980,  p.47-53. 

35-1397 

COLD  WEATHER  CONSTRUCTION,  PERMA¬ 
FROST  BENEATH  STRUCTURES,  PREFABRI¬ 
CATION,  STANDARDS,  HOUSES. 

MP  1346 

PERMAFROST  BENEATH  THE  BEAUFORT 
SEA:  NEAR  PRUDHOE  BAY,  ALASKA. 

Sellmann,  P  V.,  et  al.  Mar.  1980, 102(1),  p  35-48,  For 
the  same  paper  from  another  source  sec  33-3864.  34 
refs. 

Chamberlain,  E.J. 

35-1105 

SUBSEA  PERMAFROST.  OFFSHORE  DRILL¬ 
ING.  PROBES,  PENETRATION  TESTS,  BOTTOM 
SEDIMENT,  OCEAN  BOTTOM. 

MP  1347 

IMPACT  FUSE  PERFORMANCE  IN  SNOW 
(INITIAL  EVALUATION  OF  A  NEW  TEST 
TECHNIQUE). 

Aitken,  G.W.,  et  al.  Army  Science  Conference,  12th, 
West  Point,  N.Y  ,  U.S.  Military  Academy,  June  17.20, 
1980.  Proceedings,  Vol.l,  Washington.  D  C..  De¬ 
partment  of  the  Army,  July  21.  1980,  p.31-45,  ADA- 
090  350,  8  refs. 

Richmond,  P.W.,  Albert,  D.G. 

35-1584 

SNOW  COVER,  SNOW  LOADS.  EXPLOSION  EF¬ 
FECTS.  IMPACT  STRENGTH.  PROJECTILE 
PENETRATION.  VELOCITY.  TESTS. 


MP  1348 

EVALUATION  OF  ICE-COVERED  WATER 
CROSSINGS. 

Dean,  A.M.,  Jr.,  Army  Science  Conference,  12th, 
West  Point,  N.Y.,  U.S.  Military  Academy,  June  17-20, 
1980.  Proceedings,  Vol.l,  Washington,  D.C.,  De¬ 
partment  of  the  Army,  July  21,  1980,  p.443-453, 
ADA-090  350,  11  refs. 

35-1587 

ICE  CROSSINGS,  ICE  COVER  STRENGTH, 
BEARING  STRENGTH,  FLOATING  ICE.  ICE 
COVER  THICKNESS,  MEASURING  INSTRU¬ 
MENTS. 


MP  1349 

LIQUID  DISTRIBUTION  AND  THE  DIELEC 
TRIC  CONSTANT  OF  WET  SNOW. 

Colbeck,  S.C.,  Workshop  on  the  Microwave  Remote 
Sensing  of  Snowpack  Properties,  Fort  Collins,  Colora¬ 
do,  May  20-22,  1980.  Proceedings.  Edited  by  A. 
Rango.  NASA  conference  publication  2153,  Washing¬ 
ton,  D.C.,  NASA,  Scientific  and  Technical  Informa¬ 
tion  Office,  Oct.  1980,  p  21-39,  15  refs. 

35-1735 

WET  SNOW,  DIELECTRIC  PROPERTIES, 
PERMEABILITY,  LIQUID  SOLID  INTERFACES, 
SNOW  WATER  CONTENT,  SNOW  ELECTRI¬ 
CAL  PROPERTIES,  SNOW  DENSITY,  SNOW 
COVER  STRUCTURE,  WATER  FLOW,  POROSI¬ 
TY,  ANALYSIS  (MATHEMATICS). 

The  mixing  theory  of  Polder  and  Van  Santen  is  revised 
for  application  to  three  cases  of  wet  snow.  The  dieicctne 
constant  is  calculated  for  a  range  of  liquid  contents  and 
porosities  These  calculated  values  compare  favorably  with 
experimental  data  for  the  two  cases  in  which  data  are  available. 
The  application  to  a  snow  cover  with  a  heterogeneous  distnbu- 
tion  of  liquid  is  discussed  The  possibility  of  applying 
this  theory  to  calculate  the  imaginary  part  of  the  dielectric 
constant  must  be  explored  fuaher. 


MP  1350 

ROAD  AND  ITS  ENVIRONMENT. 

Brown,  J.,  Sep.  1980,  CR  80-19,  p.3-52,  ADA-094 
497. 

35-1769 

ROADS,  CONSTRUCTION.  ENVIRONMENTS, 
PIPELINES,  PERMAFROST,  CLIMATE,  VEGE¬ 
TATION,  GEOLOGY,  GROUND  ICE,  UNITED 
STATES-ALASKA. 


MP  1351 

ROAD  PERFORMANCE  AND  ASSOCIATED 
INVESTIGATIONS. 

Berg,  R  L  ,  Sep  1980,  CR  80-19,  p.53-100,  ADA-094 
497. 

35-1770 

ROADBEDS,  CONSTRUCTION,  PERMAFROST 
BENEATH  ROADS,  ENGINEERING,  SEASON¬ 
AL  FREEZE  THAW,  THAW  DEPTH,  ROAD 
MAINTENANCE,  DRAINAGE,  PIPELINES,  AC¬ 
TIVE  LAYER. 


MP  1352 

DISTRIBUTION  AND  PROPERTIES  OF  ROAD 
DUST  ALONG  THE  NORTHERN  PORTION  OF 
THE  HAUL  HOAD. 

Everett,  K.R.Sep.  1980,  CR  80-19,  p  101-128,  ADA- 
094  497. 

35-1771 

DUST,  SEASONAL  VARIATIONS,  ROADS,  TUN¬ 
DRA,  VEGETATION,  ENVIRONMENTAL  IM¬ 
PACT,  WIND  FACTORS 


MP  1353 

REVEGETATION  AND  RESTORATION  INVES¬ 
TIGATIONS. 

Johnson,  LA,  Sep  1980,  CR  80-19,  p  129-150,  ADA- 
094  497. 

35-1772 

REVEGETATION,  ROADS,  CONSTRUCTION, 
SOIL  EROSION,  PIPELINES. 


MP  1354 

ANALYSIS  OF  NON-STEADY  PLASTIC  SHOCK 
WAVES  IN  SNOW. 

Brown,  R.L,  1980,  25(92),  p.279-287,  9  refs. 
35-1822 

SNOW  MECHANICS,  SHOCK  WAVES,  WAVE 
PROPAGATION.  AVALANCHE  TRIGGERING, 
EXPLOSION  EFFECTS,  SNOW  DENSITY.  PLAS¬ 
TIC  PROPERTIES,  ATTENUATION.  PRESSURE. 
STRESSES 
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MP  1355 

ARCTIC  ECOSYSTEM:  THE  COASTAL  TUNDRA 
AT  BARROW,  ALASKA. 

Brown,  J.,  ed,  US/IBP  synthesis  series,  No.l2, 
Stroudsburg,  Pa.,  Dowden,  Hutchinson  and  Ross,  Inc., 
1980, 57  Ip.,  Refs,  p.483-544.  For  individual  chapters 
see  35-1930  through  35-1941. 

Miller,  P.C.,  ed,  Tieszen,  L.L.,  ed,  Bunnell,  F.L.,  ed. 
35-1929 

TUNDRA,  ECOSYSTEMS,  BIOMASS,  NUTRI¬ 
ENT  CYCLE,  SOIL  MICROBIOLOGY,  ORGANIC 
SOILS,  ANIMALS,  CLIMATIC  FACTORS,  VEGE¬ 
TATION,  UNITED  STATES— ALASKA— BAR- 
ROW. 


MP  1356 

COASTAL  TUNDRA  AT  BARROW. 

Brown,  J.,  et  al,  Arctic  ecosystem:  the  coastal  tundra 
at  Barrow,  Alaska.  Edited  by  J.  Brown,  P.C.  Miller, 
L.L.  Tieszen  and  F.L.  Bunnell.  Stroudsburg,  Pa., 
Dowden,  Hutchinson  and  Ross.,  Inc.,  1980,  p.1-29. 
Everett,  K.R.,  Webber,  P.J.,  MacLeaii,  S.F.,  Jr.,  Mur¬ 
ray,  D.F. 

35-1930 

TUNDRA,  ECOSYSTEMS,  ORGANIC  SOILS, 
VEGETATION,  CLIMATE,  POLYGONAL 
TOPOGRAPHY,  LAKES,  ENVIRONMENTS. 


MP  1357 

ICE  FOG  SUPPRESSION  IN  ARCTIC  COM¬ 
MUNITIES. 

McFadden,  T.,  U.S.  Army  Cold  Regions  Research  and 
Engineenng  Laboratory,  SR  80-40,  Building  under 
eold  climates  and  on  permafrost,  collection  of  papers 
from  a  U.S.-Soviet  joint  seminar,  Leningrad,  USSR, 
Dec.  1980,  p.54-65,  18  refs. 

35-1971 

ICE  FOG,  FOG  DISPERSAL,  CHEMICAL  ICE 
PREVENTION,  VISIBILITY,  TEMPERATURE 
EFFECTS,  FILMS,  AIR  TEMPERATURE. 


MP  1358 

DESIGN  OF  FOUNDATIONS  IN  AREAS  OF 
SIGNIFICANT  FROST  PENETRATION. 

Linell,  K.A.,  et  al,  U.S.  Army  Cold  Regions  Research 
and  Engineering  Laboratory,  SR  80-40,  Building 
under  cold  climates  and  on  permafrost;  collection  of 
papers  from  a  U.S.-Soviet  joint  seminar,  Leningrad, 
USSR,  Dec.  1980,  p.l  18-184,  48  refs. 

Lobaez,  E.F.,  Stevens,  H.W. 

35-1975 

PERMAFROST  BENEATH  STRUCTURES, 
FOUNDATIONS,  FREEZE  THAW  CYCLES,  PER¬ 
MAFROST  HYDROLOGY,  PERMAFROST  DIS¬ 
TRIBUTION,  FROZEN  GROUND  STRENGTH, 
FROST  PENETRATION,  SOIL  MECHANICS, 
HEAT  TRANSFER,  SLOPE  PROTECTION,  DE¬ 
SIGN. 


MP  1359 

REGULATED  SET  CONCRETE  FOR  COLD 
WEATHER  CONSTRUCTION. 

Sayles,  F.H.,  et  al,  U.S.  Army  Cold  Regions  Research 
and  Engineering  Laboratory,  SR  80-40,  Building 
under  cold  climates  and  on  permafrost,  collection  of 
papers  from  U.S.-Soviet  joint  seminar,  Leningrad, 
USSR,  Dec.  1980,  p.291-314,  8  refs. 

Houston,  B.J. 

35-1983 

COLD  WEATHER  CONSTRUCTION,  WINTER 
CONCRETING,  CONCRETE  STRENGTH,  CON¬ 
CRETE  HEATING,  COMPRESSIVE  PROPER¬ 
TIES,  CEMENTS,  CONCRETE  CURRING,  CON¬ 
CRETE  FREEZING,  COUNTERMEASURES, 
TEMPERATURE  EFFECTS 


MP  1360 

EXCAVATION  OF  FROZEN  MATERIALS. 
Mooic,  H.E.,  et  al,  U.S.  Army  Cold  Regions  Research 
and  Engineering  Laboratory,  SR  80-40,  Building 
under  cold  climates  and  on  permafrost;  collection  of 
papers  from  U  S.-Sovict  joint  seminar,  Leningrad 
USSR,  Dec.  1980,  p.323-345.  14  refs. 

Sayles,  F.H. 

35-1985 

COLD  WEATHER  CONSTRUCTION,  EXCAVA¬ 
TION,  FROZEN  GROUND  STRENGTH,  EARTH¬ 
WORK,  CONSTRUCTION  EQUIPMENT. 
MAINTENANCE,  COLD  WEATHER  OPERA¬ 
TION,  COLD  WEATHER  SURVIVAL,  TEMPERA¬ 
TURE  EFFECTS,  FLOOD  CONTROL 


MP  1361 

MOISTURE  GAIN  AND  ITS  THERMAL  CONSE¬ 
QUENCE  FOR  COMMON  ROOF  INSULA¬ 
TIONS 

Tobia'  W.,  et  al.  Conference  on  Roofing  Technolo¬ 
gy,  5t.  '  19-20, 1979,  Proceedings,  tl980j,  p.4- 

16,  19  ■ 

Ricard, 

35-2053 

ROOFS,  THERMAL  INSULATION,  MOISTURE 
TRANSFER,  WETTABILITY,  THERMAL  CON¬ 
DUCTIVITY,  TESTS. 

This  paper  describes  a  method  for  determining  the  rale 
of  moisture  gain  and  the  decay  in  thermal  resistance  caused 
by  moisture  in  common  roof  insulations.  Information  on 
the  rate  of  moisture  gam  for  various  insulations  is  tabulated 
(Table  III)  and  graphed  (Figures  4  and  5)  The  rate 
of  moisture  gain  varies  significantly  with  insulation  type 
and  wetting  teat  boundary  conditions.  Graphs  are  presented 
to  define  the  decay  in  thermal  resisunce  of  insulation  samples 
at  increasing  moisture  contents  (Figures  6-11).  Moisture 
significantly  reduces  the  thermal  resistance  of  most  roof 
insulations 

MP  1362 

REMOVAL  OF  ORGANICS  BY  OVERLAND 
FLOW. 

Martel,  C.J.,  et  al.  Proceedings  of  the  National  Semi¬ 
nar  on  Overland  Flow  Technology  for  Municipal  Was¬ 
tewater,  Dallas,  Texas,  Sep.  16-18,  1980,  [1980], 
9p.,  11  refs. 

Bouzoiin,  J.R.,  Jenkins,  T.F. 

35-2052 

WASTE  TREATMENT,  WATER  TREATMENT, 
FLOODING,  SEDIMENTATION,  SEEPAGE, 
SOIL  TEMPERATURE,  SOIL  CHEMISTRY, 
SLOPE  ORIENTATION,  LAND  RECLAMA¬ 
TION. 

MP  1363 

WASTE  HEAT  UTILIZATION  THROUGH  SOIL 
HEATING. 

McFadden,  T ,  et  al,  Oct  1980,  EPS  3-WP-80-5,  Sym¬ 
posium  on  Utilities  Delivery  in  Northern  Regions, 
2nd,  1979.  Proceedings,  p.I05-I20,  13  refs. 

Buska,  J. 

35-2112 

WASTE  DISPOSAL,  HEAT  SOURCES,  HEAT 
RECOVERY.  SOIL  TEMPERATURE,  HEATING, 
COOLING  SYSTEMS,  AGRICULTURE. 

MP  1364 

NONSTEADY  ICE  DRIFT  IN  THE  STRAIT  OF 
BELLE  ISLE. 

Sodhi,  D.S.,  et  al.  Sea  ice  processes  and  models.  Edit¬ 
ed  by  R.S.  Pritchard,  Seattle,  University  of  Washing¬ 
ton  Press,  1980,  p.177-186,  9  refs. 

Hibler,  W.D.,  III. 

35-2168 

SEA  ICE,  DRIFT,  ICE  WATER  INTERFACE, 
BOUNDARY  LAYER,  MATHEMATICAL  MOD¬ 
ELS,  VISCOUS  FLOW. 

The  nnitc-cicmcnt  formulation  of  a  linear  viscous  sea  ice 
model  has  been  presented.  The  temporal  ice  acceleration 
term  is  included  m  the  momentum  equations  in  order  to 
compute  nonstcady  ice  dn!)  rates  This  model  is  applied 
to  the  Strait  of  Belie  Isle,  where  strong  tidal  streams  move 
the  pack  ICC  back  and  forth.  Using  idealized  sinusoidal 
variations  of  the  tidal  streams,  it  is  found  that  the  time 
lag  between  the  water  and  the  ice  velocities  is  dependent 
upon  the  viscosity  parameters.  These  results  indicate  that 
the  ICC  IS  not  drifting  freely  and  the  boundary  layer  near 
the  shore  affects  the  ice  movement  in  the  S'rait.  The 
viscosity  parameters  used  in  this  study  ar  ..rail  in  order 
to  simulate  a  reasonable  time  tag  between  the  ice  and  water 
velocities.  The  high  shearing  near  the  shores  nccc.ssilatcs 
iow  viscosities  proper  simulation  of  the  flow  of  pack 
ice  in  the  Strait 

MP  1365 

ICEBERG  WATER:  AN  ASSESSMENT. 

Weeks,  W.F.,  1980,  Vol.l.  p.5-10,  27  refs. 

35-2197 

ICEBERGS.  WATER  SUPPLY.  ICEBERG  TOW¬ 
ING. 

This  review  of  the  idea  of  using  icebergs  as  a  source  of 
fresh  water  starts  with  a  historical  survey  covering  the  period 
up  to  April  1980  and  stresses  how  the  approach  to  the 
subject  has  changed  with  time  Both  the  progress  that 
has  been  made  and  the  problems  that  have  cither  just  surfaced 
or  never  been  adequately  addressed  arc  discussed.  It  is 
concluded  that  successful  tows  to  Australia,  clearly  the  most 
c.ssily.rcachcd  potential  delivery  site,  arc  possible  if  icebergs 
can  retain  Ihcir  structural  integrity  during  lows  in  high  seas 
and  if  schemes  can  be  developed  for  docking  and  proccvsirg 
Tows  to  sites  in  the  northern  hemisphere  such  as  Saudi 
Arabia  and  California  are  significantly  more  difficult  and 
will  remain  .so  until  an  effective  and  opcralionally-rcalislic 
method  IS  developed  for  isolating  the  iceberg  from  the  waim 
sca-waicr  that  will  be  encountered  during  pan  of  the  tow. 
Nkhatever  the  ullimatc  resolution  of  the  iccbcrg-watcr  proposal 


may  be,  research  stimulated  by  this  idea  has  already  resulted 
in  a  major  improvement  in  our  knowledge  of  the  life  and 
time  of  real  icebergs  in  real  oceans.  (Auth.) 

MP  1366 

ACOUSTIC  EMISSION  RESPONSE  OF  SNOW. 
St.  Lawrence.  W.F.,  1980, 26(94),  p.209-216, 10  refs.. 
In  English  with  French  and  German  summaries. 
35-2363 

SNOW  ACOUSTICS,  AVALANCHE  TRIGGER¬ 
ING,  AVALANCHE  FORMATION.  STRESS 
STRAIN  DIAGRAMS,  RHEOLOGY,  ULTRA¬ 
SONIC  TESTS,  MATHEMATICAL  MODELS. 

In  this  work  a  model  of  the  ultrasonic  acoustic  emission 
response  in  snow  is  developed  The  model  denved  considers 
the  acoustic  emission  response  in  snow  as  a  function  of 
stress  and  strain.  It  is  suggested  that  the  acoustic  emission 
activity  in  snow  is  a  quantitative  indication  of  the  creep 
rupture  taking  place  in  the  matenal  The  governing  differen¬ 
tial  equation  is  developed;  an  example  is  then  presented 
that  considers  the  applicability  of  this  equation  to  the  release 
of  cerlain  types  of  avalanche 

MP  1367 

PROPAGATION  OF  STRESS  WAVES  IN  AL¬ 
PINE  SNOW. 

Brown,  R.L..  1980,  26(94),  p.235-243,  8  refs..  In 
English  with  French  and  (jerman  summaries. 

35-2366 

STRESSES.  SHOCK  WAVES,  SNOW  DENSITY, 
WAVE  PROPAGATION,  SNOW  PHYSICS,  PRES¬ 
SURE,  ANALYSIS  (MATHEMATICS),  ALPINE 
LANDSCAPES. 

The  propagation  of  pressure  waves  in  low-density  snow  is 
investigated  analytically  to  determine  the  variation  of  wave 
pressure  and  wave  speed  with  density  and  frequency  The 
results  show  that,  for  pressure  waves  that  produce  finite 
volumetnc  deformations,  both  pressure  jump  across  the  wave 
and  wave-speed  increase  with  initial  density  and  final  density 
The  pressure  jump  was  also  found  to  increase  with  the 
wave  frequency  if  other  parameters  were  held  constant,  al¬ 
though  the  dependence  on  ftequeney  is  not  as  strong  as 
the  dependence  on  the  initial  and  final  densities.  The 
relationship  between  pressure  jump  and  frequency  implies 
that  high-frequency  waves  would  tend  to  dissipate  more 
quickly  than  tower-frequency  waves,  although  like  prr  sure, 
the  attenuation  rate  would  not  be  strongly  frequency  depend¬ 
ent. 

MP  1368 

THERMODYNAMICS  OF  SNOW  METAMOR¬ 
PHISM  DUE  TO  VARIATIONS  IN  CURVA- 
TURE. 

Colbeck,  S.C.,  1980,  26(94),  p.291-301,  28  refs..  In 
English  with  French  and  German  summaries. 

35-2372 

METAMORPHISM  (SNOW),  THERMODYNAM¬ 
ICS,  SNOW  THERMAL  PROPERTIES,  HEAT 
TRANSFER.  VAPOR  DIFFUSION,  TEMPERA¬ 
TURE  GRADIENTS,  ANALYSIS  (MATHEMAT¬ 
ICS),  WET  SNOW. 

In  the  absence  of  imposed  temperature  gradients,  the  metamor- 
phism  of  dry  snow  is  dominated  by  the  slow  process  of 
vapor  diffusion  between  surfaces  of  different  radii  of  curvature 
This  process  is  so  slow  in  a  seasonal  snow  cover  (where 
temperatures  normally  change  on  the  scale  of  hours  or  days) 
that  vapor  migration  is  usually  dominated  by  the  imposed 
temperat.-e  gradient  Thus  radius  of  curvature  contributes 
to  but  does  not  control  metamorphism  except  for  short 
periods  in  very  fresh  snow  As  opposed  to  dry  snow, 
iiquid-saturatcd  snow  (i  e  pore  space  filled  by  the  melt) 
IS  metamorphosed  by  heat  flow  arising  from  relatively  large 
temperature  differences  among  the  particles  Gram  growth 
in  liquid-saturated  snow  is  rapid  because  of  the  large  tempera¬ 
ture  differences  at  nearly  constant  liquid  pressure  In 
wet  snow  with  low  liquid  content  (2-5%  by  volume),  grain 
growth  IS  dominated  by  vapor  diffusion  (as  in  dry  snow) 
so  grain  growth  is  much  slower  than  under  conditions  of 
liquid  saturation 

MP  1369 

STUDY  OF  OCEANIC  BOUNDARY-LAYER 
CHARACTERISTICS  INCLUDING  INERTIAL 
OSCILLATION  AT  THREE  DRIFTING  STA¬ 
TIONS  IN  THE  ARCTIC  OCEAN. 

MePhee,  M.G.,  June  1980,  10(6),  p.870-884,  22  refs. 
35-1059 

BOUNDARY  LAYER.  DRIFT.  PACK  ICE, 
OCEAN  CURRENTS.  OSCILLATIONS.  WIND 
FACTORS.  DRIFT  STATIONS. 

MP  1370 

CONSTITUTIVE  RELATION  FOR  THE  DEFOR¬ 
MATION  OF  SNOW. 

St.  Lawrence,  W  F..  et  al.  Jan.  1981,  4(1).  p.3-14,  16 
refs. 

Lang, T.E 
35-2414 

SNOW  DEFORMATION.  SNOW  COVER  STRUC¬ 
TURE,  STRESS  STRAIN  DIAGRAMS.  SNOW 
COMPRE.SSION,  VELOCITY.  SNOW  ACOUS¬ 
TICS,  ANALYSIS  (MATHEMATICS) 

in  ibis  paper  a  conciitutivc  equation  which  dcacribca  the 
uniaxial  dcforiiiatiim  of  xnow  ix  developed  The  baaic 
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uiumption  underlyint  thU  work  it  that  the  itreu-itnin 
reeponK  can  be  derived  by  conaiderini  the  atnicture  of 
the  material.  The  equation  which  describee  the  plastic 
portion  of  the  deformation  is  developed  by  considering  the 
relationship  between  three  fundamental  variables:  the  mean 
spacini  between  ice  trains,  the  relatative  velocity  between 
trains,  and  the  fraction  of  the  total  number  of  trains  which 
participate  in  the  deformation  process.  The  mean  distance 
between  ice  trains  is  determined  by  a  stereolotical  investitation 
of  the  snow  structure,  and  the  velocity  component  Is  found 
by  empirically  characterizint  the  relaxation  of  the  snow. 
To  determine  the  mobility  of  the  ice  trains  acoustic  emission 
data  are  used.  An  equation  describint  the  pattern  of 
acoustic  emissions  for  constant  rates  of  deformation  is  derived 
and  applied  to  a  number  of  tests.  Combinint  the  above 
variables  produces  a  compressive  and  tensile  constitutive 
equation  which  reflects  the  behavior  of  the  snow  under 
both  uniaxial  deformations. 

MP  1371 

CYCLIC  LOADING  AND  FATIGUE  IN  ICE. 
Mellor,  M.,  et  al,  Jan.  1981,  4(1),  p.41-S3,  4  refs. 
Cole,  D.M. 

35-2417 

ICE  CRYSTALS,  DYNAMIC  LOADS,  ICE 
STRENGTH,  STRESS  STRAIN  DIAGRAMS. 
FATIGUE  (MATERIALS),  ICE  CREEP.  TIME 
FACTOR. 

Isotropic  polycrystallinc  ice  wu  subjected  to  cyclic  loadint 
in  uniaxial  compression  at  -SC,  with  stress  limits  0-2  and 
0-3  MPa,  and  frequencies  in  the  range  0.043  to  0.3  Hz. 
Sucis-str^  records  showed  hysteresis  loops  progressing  along 
the  strain  axis  at  non-uniform  rates.  The  effective  secant 
modulus,  which  wu  about  half  the  true  Young’s  modulus, 
decreased  during  the  course  of  a  tut.  The  eUstic  strain 
amplitude  and  the  energy  diuipated  during  a  loading  cycle 
both  increased  with  increase  of  time  and  pUstic  strain. 
Strain-time  records  gave  mean  curvu  which  were  identical 
in  form  to  clauical  constant  streu  creep  curvu,  with  a 
small  cyclic  alternation  of  recoverable  strain  about  the  mean 
curve.  The  ruults  of  the  tuts  suggut  that  maximum 
ruistance  under  compreuive  cyclic  loading  occurs  at  an 
axial  plutic  strain  of  about  1%,  which  is  essentially  the 
same  u  the  failure  strain  for  ductile  yielding  under  constant 
streu  and  under  constant  strain-rate. 

MP  1372 

COLD  REGIONS  SOENCE  AND  TECHNOLO¬ 
GY  BIBLIOGRAPHY. 

Cummings,  N.H.,  Jan.  1981, 4(1),  p.73-75. 

35-2420 

BIBLIOGRAPHIES.  GLACIOLOGY,  PERMA¬ 
FROST,  HYDROLOGY,  ENGINEERING 
GEOLOGY,  METEOROLOGY. 

MP  1373 

COLD  CLIMATE  UTILITIES  DELIVERY  DE¬ 
SIGN  MANUAL. 

Smith,  D.W.,  et  al,  1979,  EPS  3-WP-79-2.  c300  leaves. 
Numerous  refs,  passim. 

Reed,  S.C. 

33-4406 

MANUALS.  UTILITIES,  NATURAL  RE¬ 
SOURCES,  WATER  SUPPLY,  WASTE  DISPOSAL, 
WATER  TREATMENT,  WATER  PIPELINES, 
PIPELINE  FREEZING,  THERMAL  INSULA¬ 
TION. 

MP  1374 

PROCEEDINGS  1972  TUNDRA  BIOME  SYM¬ 
POSIUM. 

International  Biological  Programme.  Tundra  Biome, 
1972, 21  Ip.,  For  selected  papers  see  31-2031  through 
31-2049.  Symposium  held  at  Lake  Wilderness  Cen¬ 
ter,  University  of  Washington  3-5  April,  1972. 
Brown,  J.,  coord,  Bowen,  S.,  ed. 

31-2030 

TUNDRA  VEGETATION,  TUNDRA  SOILS,  SOIL 
CHEMISTRY.  DECOMPOSITION. 

MP  1375 

C02  EXCHANGE  IN  THE  ALASKAN  ARCTIC 
TUNDRA;  METEOROLOGICAL  ASSESSMENT 
BY  THE  AERODYNAMIC  METHOD. 

Coyne,  P.I.,  et  al,  1972  Tundra  Biome  Symposium, 
Lake  Wildem  -.as  Center,  Univ.  of  Washington,  July 
1972.  Proceedings,  1972,  p.36-39,  4  refs. 

Kelley,  J.J. 

31-2036 

TUNDRA  VEGETATION.  TURBULENT  EX¬ 
CHANGE,  CARBON  DIOXIDE. 

MP  1376 

COMPARATIVE  INVF-STIGA'nON  OF  PERI¬ 
ODIC  TRENDS  IN  CARBOHYDRATE  AND 
LIPID  LEVELS  IN  ARCnC  AND  ALPINE 
PLANTS. 

McCown,  B.H.,  et  ai,  1972  Tundra  Biome  Symposium, 
Lake  Wilderness  Center,  Univ.  of  Washington,  July 
1972.  Proceedings,  1972,  p.40-45,  3  refs. 

Tieszen,  L.L. 

31-2037 

ARCTIC  LANDSCAPES,  CELL  MORPHOLOGY, 
LIPIDS,  CARBOHYDRATES. 


MP  1377 

DELINEATION  AND  ENGINEERING  CHARAC- 
TERISnCS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Sellmarm,  P.V.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf.  Vol.  12.  Geology.  Prin¬ 
cipal  investigators’  reports  for  the  year  ending  March 
1976,  Boulder,  Colorado,  Environmental  Research 
Laboratories,  1976,  p.391-408.  Includes  prelimiiury 
bibliography  of  Soviet  literature  on  subsea  permafrost, 
p.404-408. 

Berg,  R.L.,  Brown,  J.,  Blouin,  S.E.,  Chamberlain,  E.J., 
Iskandar,  A.,  Ueda,  I1.T. 

31-361 

RESEARCH  PROJECTS,  OFFSHORE  DRILLING, 
SUBSEA  PERMAFROST.  BEAUFORT  SEA. 

MP  1378 

ANTARCTIC  SEA  ICE  DYNAMICS  AND  ITS 
POSSIBLE  CLIMA’nC  EFFECTS. 

Ackley,  S.F.,  et  al,  Sep.  1976,  No.33,  p.53-76, 20  refs. 
Keliher,  T.E. 

31-448 

SEA  ICE,  ICE  COVER  EFFECT,  CLIMATE, 
SPACEBORNE  PHOTOGRAPHY,  PHOTOIN¬ 
TERPRETATION,  HEAT  LOSS,  MICROWAVES. 
Ice  extent  chins  prepued  from  utcllite  imigu  by  the  US. 
Nsvtl  Fleet  Wuther  Fuility  ind  putive  microwive  eroiuion 
diu  from  the  Nimbus  V  utellite  were  extmined  for  the 
winters  of  1973  and  1974  to  determine  the  variation  between 
the  two  years  of  the  heat  lou  by  the  atmosphere  because 
of  variations  in  sea  ice  extent  and  concentration.  The 
microwave  data  indicate  that  moat  of  the  *ea  within  the 
ice  edge  is  leu  than  80%  iee  covered  even  during  the 
coldest  pan  of  the  yeu,  probably  because  of  ocean  cunenu, 
waves,  and  swell,  and  convergence  and  divergence  in  the 
atmospheric  forcing  fields.  Since  the  winter  hut  and 
moisture  trauports  from  open  water  ue  about  two  otdeta 
of  magnitude  larger  than  from  an  equal  atu  of  su  ice, 
even  small  areu  of  open  water  within  the  ice  edge  can 
grutly  affect  the  energy  exchange.  lltese  n-w  data  are 
comured  with  the  auumption  of  100%  ice  cover  within 
the  ice  edge  and  with  previously  auumed  mean  valuu  for 
the  total  aru  covered  by  ice  in  calculating  the  hut  lost 
by  the  atmoiphere  during  the  winter  period  in  high  southern 
latitudu.  A  rapid  decrease  in  su  in  extent  observed 
during  the  winter  of  1973  is  correlated  with  a  nurly  rul- 
time  adjustment  by  the  atmosphere  to  the  change  in  the 
hut  lou  caused  by  the  removal  of  the  ice.  This  example 
indium  that  sea  in  dynamiu  is  influential  not  only  in 
long-term  climate,  but  m  synopUc-scale  weather  patterns 
as  well. 

MP  1379 

MISGIVINGS  ON  ISOSTATIC  IMBALANCE  AS 
A  MECHANISM  FOR  SEA  ICE  CRACKING. 
Ackley,  S.F.,  et  al,  Sep.  1976,  No.33,  p.85-94,  12  refs. 
Htbler,  W.D..  Ill,  Kugzruk,  F.K. 

31-450 

SEA  ICE.  ICE  CRACKS,  ISOSTASY,  ICE  PHY¬ 
SICS,  ICE  DENSITY. 

In  the  AID3EX  ice  pack  model  the  formaUon  mechanisms 
for  ice  cracks  are  i^ored  beuiue  of  the  many  i^ocesiu 
by  which  cracks  msy  form.  The  authors  quution  this 
concept  and  particularly  the  mechanism  of  isostatic  imbalance. 
They  cite  the  Young’s  modulus  used  in  the  AID3EX  model 
u  being  not  repruentative  of  sea  in  and  that  beam  expenments 
in  static  tuts  lead  them  to  quution  the  validity  of  a  purely 
elutic  analysis. 

MP  1380 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Weeks,  W.F.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf;  Vol.  14,  Ice.  Principal  In¬ 
vestigators’  reports  for  the  year  ending  March  1976, 
Boulder,  Colorado,  Environmental  Research 
Laboratories,  1976,  p.9-34,  16  refs.  Includes  appen¬ 
dix  No.  1  by  A.  Kovacs  and  A.J.  Gow,  Some  character¬ 
istics  of  grounded  floebergs  near  Prudhoe  Bay,  Alaska. 
Kovacs,  A.,  Gow,  A.J. 

31-628 

FAST  ICE,  ICE  MECHANICS,  ICE  FLOES,  ICE 
ISLANDS,  SEA  ICE.  DRIFT,  RADAR  ECHOES, 
BOTTOM  ICE.  ICEBERGS,  BOTTOM  TOPOGRA¬ 
PHY,  UNITED  STATES— ALASKA— PRUDHOE 
BAY. 

MP  1381 

INVESTIGATION  OF  ICE  ISLANDS  IN  BAB¬ 
BAGE  BIGHT. 

Kovacs,  A.,  et  al.  Create,  Inc.  Technical  note  118, 
Hanover,  New  Hampshire,  Create,  Inc.,  1971,  46 
leaves,  24  refs 
Mellor,  M. 

31-820 

SEA  ICE,  ICE  ISLANDS,  ICE  STRUCTURE,  SUB- 
GLACIAL  OBSERVATIONS,  ICE  DENSITY, 
GROUNDED  ICE. 


MP  1382 

RHEOLOGICAL  IMPLICATIONS  OF  THE  IN¬ 
TERNAL  STRUCTURE  AND  CRYSTAL  FAB¬ 
RICS  OF  THE  WEST  ANTARCTIC  ICE  SHEET 
AS  REVEALED  BY  DEEP  CORE  DRILLING  AT 
BYRD  STATION. 

Gow,  A.J.,  et  al,  Dec.  1976,  87(12),  p.1665.1677,  51 
refs. 

Williamson,  T. 

31-1071 

ICE  SHEETS,  ICE  CRYSTAL  STRUCTURE, 
RHEOLOGY.  ICE  DEFORMATION,  ANTARC¬ 
TICA— BYRD  STATION. 

Crystalline  texturu  and  fabriu  of  ice  coru  from  the  2,164- 
m-thick  ice  sheet  at  Byrd  Station,  revul  the  existence  of 
an  anisotropic  i»  sheet.  A  gradual  but  persistent  increase 
in  the  c-axis  preferred  orientation  of  the  ice  crystals  wu 
observed  between  the  surface  and  a  depth  of  1,200  m. 
This  progreuive  growth  of  an  oriented  crystal  fabric  is  accom¬ 
panied  by  a  twentyfold  increase  in  crystal  size  between 
36  and  300  m,  followed  by  virtually  no  change  in  crystal 
size  betwun  600  and  1,200  m  depth.  A  broad  vertical 
clustering  of  c  axu  develops  by  1,200  m.  Between  1,200 
and  1,300  m,  the  structure  transforms  into  a  fine-grained 
mosaic  of  crystals  with  their  haul  glide  planu  now  oriented 
substantially  within  the  horizontal.  This  highly  oriented 
fine-grained  structure,  which  persists  to  1,800  m  depth,  is 
compatible  only  with  a  strong  horizontal  shear  deformation 
in  this  part  of  the  ice  sheet.  Rapid  transformation  from 
tingle-  to  multiple-maximum  fabnu  occurs  below  1,800  m. 
This  transformation,  accompanied  also  by  the  growth  of 
very  large  crystals,  is  attnbuted  to  the  overriding  effect 
of  relatively  mgh  temperaturu  in  the  bottom  layers  of  old 
ice  at  Byrd  Station  rather  than  to  a  significant  decrease 
in  streu  'The  zone  of  singje-muimum  fabriu  between 
1,200  and  1,800  m  also  conuins  numerous  layers  of  volunic 
dust  which  appear  to  be  actively  associated  with  shuring 
in  the  ice  sheet.  Some  slipping  of  ice  along  the  bed 
rock  seems  likely  al  Byrd  Station.  The  texturu  and  fabriu 
of  the  ice  indiute  that  plutic  deformation  (intracrystalline 
glide)  in  the  zone  of  strong  single-nuximum  fabriu  and 
movement  of  ice  along  discre'e  shear  planu  situated  well 
above  bed  rock  are  also  major  contributors  to  the  flow 
of  the  ice  sheet.  (Auth.  mod.) 

MP  1383 

ECOLOGICAL  AND  ENVIRONMENTAL 
CONSEQUENCES  OF  OFF-ROAD  TRAFFIC  IN 
NORTHERN  REGIONS. 

Brown,  J.,  Surface  Protection  Seminar,  Anchorage, 
Alaska,  Jan.  19-22,  1976.  Proceedings.  Edited  by 
M.N.  Evans,  Anchorage,  Alaska,  Bureau  of  Land 
Management,  Aug.  1976,  p.40-53,  19  refs. 

31-1088 

PERMAFROST  PRESERVATION,  ARCTIC 
LANDSCAPES,  TUNDRA,  ALL  TERRAIN  VEHI¬ 
CLES,  PROTECTION,  ENVIRONMENTAL  IM¬ 
PACT,  REVEGETATION,  HUMAN  FACTORS, 
THAW  DEPTH.  SOIL  TRAFFICABILITY,  VEGE¬ 
TATION  PROTECTION,  DAMAGE,  GROUND 
THAWING. 

The  cunsequencu  of  off-road  activitiu  depend  on  when 
the  activity  occurs  (summer  vs.  winter),  the  degree  of  impact, 
the  nature  and  ruponse  of  the  underlying  permafrost  to 
the  surface  modiflution,  and  the  rate  at  which  the  damaged 
environment  will  recover  Regulations  based  on  a  knowledge 
of  the  environmental  variables  and  how  they  react  to  impact 
are  required  to  minimize  impact  in  thue  areu  which  are 
sensitive  to  human  and  iratural  perturbations.  We  should 
not  underutimate  the  requirement  for  good  environmental 
information  and  adequate  resource  mapping  u  first,  necesury 
steps. 

MP  1384 

VEHICLE  FOR  THE  FUTURE. 

Sisughtcr,  C.W.,  Surface  Protection  Seminar,  Anchor¬ 
age,  Alaska,  Jan.  19-22,  1976.  Proceedings.  Edited 
by  M.N  Evans,  Anchorage,  Alaska,  Bureau  of  Land 
Management,  Aug.  1976,  p.272-279,  5  refs. 

31-1111 

AIR  CUSHION  VEHICLES.  ARCTIC  LAND¬ 
SCAPES,  DAMAGE.  ENVIRONMENTAL  IM¬ 
PACT,  GROUND  THAWING. 

The  U.S  Army  Cold  Regions  Ruearch  and  Engineering 
Laboratory  (USACRREL)  has  evaluated  effects  of  air-cushion 
vchiclu  (A^'s)  on  surfaces  on  Alaska’s  Arctic  Slope  Most 
ACV  surface  rmpaci  wu  from  abruion  by  the  vehicle  skirts 
rather  than  air  flow,  which  merely  removed  loose  litter. 
Vehicle  speed  and  surface  micro-relief  both  affected  surface 
damage  The  ACV  damaged  the  surface  less  than  other 
vehicles  tested  and  caused  less  accelerated  soil  thaw,  trails 
over  which  the  ACV  passed  recovered  futer.  Size,  payload, 
cost,  terrain  characteristics,  and  availability  arc  among  the 
conditions  that  determine  the  kind  of  vehicle  needed  for 
a  particu’  ir  job.  No  single  vehicle,  now  or  in  the  future, 
can  flu  all  the  necessary  and  desirable  requirements  and 
cause  little  surface  damage.  Other  upccts  of  off-road 
travel,  such  as  route  selection,  trail  improvement  and  protec¬ 
tion.  operator  sensitivity,  and  access  priorities  also  affect 
surface  damage  More  important  than  vehicle  design  and 
selection  arc  the  management  decisions  to  be  made  concerning 
regulation  of  off-road  travel. 
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MP  1385 

CHEMISTRY  OF  INTERSTITIAL  WATER 
FROM  SUBSEA  PERMAFROST,  PRUDHOE 
BAY,  ALASKA. 

Itkandar,  I.K.,  et  at,  International  Conference  on  Per* 
mafrost,  3rd,  Edmonton,  Alberta,  Canada,  July  10-13, 
1978.  Proceedings.  Vol.l,  Ottawa,  National  Re¬ 
search  Council  of  Canada,  1978,  p.92-98.  With  Rus¬ 
sian  and  French  summaries.  20  refs. 

Osterkamp,  T.E.,  Harrison,  W.D. 

32-3676 

WATER  CHEMISTRY,  SUBSEA  PERMAFROST, 
INTERSTITIAL  WATER. 

MP  1386 

ANTARCnC  SOIL  STUDIES  USING  A  SCAN¬ 
NING  ELECTRON  MICROSCOPE. 

Kumai,  M.,  et  al.  International  Conference  on  Perma¬ 
frost,  3rd,  Edmonton,  Alberta,  Canada,  July  10-13, 
1978.  Proceedings.  Vol.l,  Ottawa,  National  Re¬ 
search  Council  of  ^nada,  1978,  p.  106-1 12,  With  Rus¬ 
sian  and  French  summaries.  12  refs. 

Anderson,  D.M.,  Ugolmi,  F.C. 

32-3678 

ELECTRON  MICROSCOPY,  CRYOGENIC 
SOILS,  MORAINES,  SOIL  COMPOSITION, 
GRAIN  SIZE,  WEATHERING,  ANTARCTICA— 
VICTORIA  LAND. 

The  textures  of  morsinic  soils  from  southern  Victoria  Land 
were  inveatigsted,  using  a  scanning  electron  microscope  fitted 
with  an  energy  dispersive  X-ray  analyzer.  Electron  micro* 
graphs  of  soil  grains  from  lower  Wright  Valley  showed  sharp 
edges  and  smooth  surfaces,  indicating  a  low  degree  of  mechani¬ 
cal  and  chemical  weathering.  '^e  soil  grains  were  11% 
quartz  and  4%  magnetite  Chlorides  were  found  on  7% 
of  the  soil  grains  By  contrast,  electron  micrographs  of 
soil  grains  from  the  Beacon  Valley  showed  rounded  grains 
indicating  a  high  degree  of  mechanical  and  chemical  weather¬ 
ing  The  soil  grains  were  20%  quartz.  Rhombohedral 
ern  stals  CaS04  were  found  on  60%  of  the  soil  grains  Chlo¬ 
rides  were  found  on  30%  of  the  soil  grains.  Because 
of  the  high  degree  of  weathering,  it  was  concluded  thst 
the  morainic  soils  from  the  Beacon  Valley  are  much  older 
than  those  of  the  lower  Wright  Valley. 

MP  1387 

COST  OF  LAND  TREATMENT  SYSTEMS. 

Reed.  S.C.,  et  »1,  Sep.  1979,  EPA-430/9-75.003, 
13Sp.,  45  refs. 

Crites,  R.W.,  Thomu,  R.E.,  Hals,  A.B. 

35-2464 

SEEPAGE,  WASTE  TREATMENT.  SEWAGE 
TREATMENT.  WATER  TREATMENT,  COST 
ANALYSIS,  FLOW  RATE,  SURFACE  DRAIN¬ 
AGE,  LAND  RECLAMATION. 

Coat  information  for  planning  is  presented  for  the  major 
land  treatment  concepts  including  slow  rate,  rapid  infiltration 
and  overland  flow.  Cost  categories  include  land,  preapplica- 
tion  treatment,  transmission,  storage,  land  application,  and 
recovery  of  renovated  water. 

MP  1388 

MEASURING  BUILDING  R-VALUES  FOR 
LARGE  AREAS. 

Hinders.  S.N.,  et  al,  1981,  Vol.254,  p.137.138. 
Marshall,  S.J. 

35-2463 

BUILDINGS,  WALLS,  THERMAL  REGIME, 
HEAT  FLUX,  SURFACE  TEMPERATURE.  TEM¬ 
PERATURE  MEASUREMENT 

A  method  is  being  developed  for  measuring  the  R-values 
of  large  areas  of  building  envelopes.  This  is  a  summary 
of  progress  to  date.  Temperature  extremes  on  the  building 
surface  are  located  with  an  infrared  videocamera,  the  R- 
values  at  those  locations  determined  with  contact  thermal 
sensors  and  R-values  interpolsted  for  all  other  locations  from 
the  thermograms 

MP  1389 

HEALTH  ASPECTS  OF  LAND  TREATMENT. 
Reed,  S.C.,  Cincinnati,  Oh.,  U.S.  Environmental  Pro¬ 
tection  Agency,  1979,  43p.,  Prepared  for  Seminar  on 
Land  Treatment  of  Municipal  Wastewater  Effluents, 
June  1979.  52  refs. 

35-2493 

WASTE  TREATMENT,  POLLUTION.  HEALTH. 
WATER  TREATMENT,  LAND  RESTORATION. 

MP  1390 

HAND-HELD  INFRARED  SYSTEMS  FOR  DE¬ 
TECTING  ROOF  MOISTURE. 

Tobiisson,  W.,  et  al.  Symposium  on  Roofing  Tech¬ 
nology,  Gaithersburg,  Md.,  Sep  21-23,  1977.  Pro¬ 
ceedings,  (1977),  p.261-271,  4  refs. 

Korhonen,  C,  Van  den  Berg,  A. 

35-2494 

ROOFS,  MOISTURE  DETECTION.  MOISTURE 
METERS.  INFRARED  RECONNAISSANCE. 
THERMAL  INSULATION. 


MP  1391 

LANDSAT  DIGITAL  ANALYSIS  OF  THE  INI- 
HAL  RECOVERY  OF  BURNED  TUNDRA  AT 
KOKOLIK  RIVER,  ALASKA. 

Hall,  D.K.,  et  il,  1980,  No.  10,  p.263.272,  8  refs. 
Ormsby,  J.P.,  Johnson,  L.A.,  Brown,  J. 

35-2462 

TUNDRA,  FIRES,  ENVIRONMENTAL  IMPACT, 
REMOTE  SENSING,  ANALYSIS  (MATHEMAT¬ 
ICS),  LANDSAT,  REVEGETATION. 

MP  1392 

LAND  DISPOSAL:  STATE  OF  THE  ART. 

Reed,  S  C.,  National  Symposium  on  Ultimate  Disposal 
of  Wastewaters  and  Their  Residuals,  Durham,  N.C., 
April  26-27,  1973.  Proceedings.  Edited  by  F.E. 
MeJunkin  and  P.A.  Vesilind,  Raleigh,  North  Carolina 
State  University,  1973,  p.229-261,  42  refs. 

35-2469 

WASTE  DISPOSAL,  WATER  TREATMENT,  EN¬ 
VIRONMENTAL  PROTECTION.  SEEPAGE,  CLI¬ 
MATIC  FACTORS,  FLOW  RATE,  VEGETATION, 
AEROSOLS,  HEALTH. 

MP  1393 

WINDOW  PERFORMANCE  IN  EXTREME 
COLD. 

Flanders,  S.N ,  et  al.  Specialty  Conference  on  the 
Northern  Community,  Seattle,  Wa.,  Apr.  8-10,  1981. 
Proceedings.  EditM  by  T.S.  Vinson,  New  York, 
American  Society  of  Civil  Engineers,  1981,  p.396-408, 
2  refs. 

Buska,  J.,  Barrett,  S. 

35-2514 

WINDOWS,  COLD  WEATHER  CONSTRUC¬ 
TION.  WEATHERPROOFING,  MOISTURE,  CLI¬ 
MATIC  FACTORS.  COUNTERMEASURES. 
Extreme  cold  causes  heavy  buildup  of  frost,  ice  and  condensa¬ 
tion  on  many  windows.  It  also  increases  the  incentive 
for  improving  the  airtightness  of  windows  in  Aluka  to  avoid 
moisture  accumulation  in  homes  and  barracks.  We  base 
our  conclusions  on  a  two-year  study  of  Alasksn  military 
bases  that  included  recording  humidity  and  temperature  data, 
observing  moisture  accumulation  on  windows  and  measuring 
airtightness  with  a  fan  pressuriution  device  Our  study 
shows  that  tightening  Alaskan  windows  to  permit  only  30% 
of  the  air  leakage  allowed  to  current  American  standards 
for  window  airtighloess  is  economically  attractive. 

MP  1394 

AQUACULTURE  FOR  WASTEWATER  TREAT¬ 
MENT  IN  COLD  CLIMATES. 

Reed,  S.C.,  et  »1,  Specialty  Conference  on  the  North¬ 
ern  Community,  Seattle,  Wa.,  Apr.  8-10,  1981.  Pro¬ 
ceedings.  Edited  by  T.S.  Vinson,  New  York,  Ameri¬ 
can  Society  of  Civil  Engineers,  1981,  p.482-492,  12 
refs. 

Bouzoun,  J.R. 

35-2519 

WASTE  TREATMENT,  WATER  TREATMENT, 
PLANTS  (BOTANY). 

Aquaculture  systems  for  wastewater  treatment  often  include 
plants,  finned  fish,  animals  and  microorganisms  in  vanous 
combinations  in  aquatic  settings  such  as  ponds,  marshes, 
bogs  and  other  forms  of  wetlands  Natural  settinp  have 
often  been  used  in  the  past  but  there  is  a  trend  toward 
constructed  systems  which  permit  more  reliable  management 
at  higher  rates  of  treatment.  This  paper  evaluates  the 
potential  for  application  of  aquaculture  concepts  for  wastewater 
treatment  in  cold  climates  Constructed  wetlands  and  the 
enclosed  high  rate  processes  offer  the  most  promise  of  the 
concepts  considered.  Systems  based  on  plants  arc  more 
efficient,  require  less  area  and  are  easier  to  control  than 
concepts  involving  higher  forms  of  animals 

MP  1395 

WINTER  AIR  POLLUTION  AT  FAIRBANKS, 
ALASKA. 

Coutts,  H.J.,  et  al.  Specialty  Conference  on  the  North¬ 
ern  Community,  Seattle,  Wa.,  Apr.  8-10,  1981.  Pro¬ 
ceedings.  Edited  by  T.S.  Vinson,  New  York,  Ameri¬ 
can  Society  of  Civil  Engineers,  1981,  p.5I2-S28,  16 
refs. 

Jenkins,  T.F. 

35-2522 

AIR  POLLUTION,  CHEMICAL  ANALYSIS,  EN¬ 
VIRONMENTAL  IMPACT.  MOTOR  VEHICLES. 
HUMAN  FACTORS,  STANDARDS. 

Air  quality  measurements  were  made  for  both  gases  and 
particulates  at  several  locations  near  Faitbanks,  Alaska,  during 
winter.  The  results  indicated  that  carbon  monoxide  levels 
downtown  frequently  exceeded  air  quality  standards  and  were 
significantly  elevated  al  more  rural  locations  up  to  22  km 
from  the  downtown  arcs  High  levels  were  found  to 
be  associated  with  temperature  inversions  Nitric  oxide 
levels  were  measured  and  found  to  range  from  less  than 
50  to  over  500  parts  per  billion  (ppb)  downtown  Levels 
of  I  to  68  ppb  were  measured  in  a  more  rural  location 
The  major  source  of  both  CO  and  NO  at  Fairbanks  was 
found  to  be  auto  exhaust  l.cvcls  of  particulate  lead  in 
the  downtown  area  were  found  to  exceed  Federal  Standard 
fci  all  4  winter  months  Lead  levels  at  the  more  rural 


site  were  only  about  one-tenth  those  of  downtown  and  did 
not  exceed  standards 

MP  1396 

ICE  FORCE  MEASUREMENT  ON  THE  YUKON 
RIVER  BRIDGE. 

McFaddcn,  T.,  et  al.  Specialty  Conference  on  the 
Northern  Community,  Seattle,  Wa.,  Apr  8-10,  1981. 
Proceedings.  Pdited  by  T.S.  Vinson,  New  York, 
American  Society  of  Civil  Engineers,  1981,  p,749-777, 
11  refs. 

Haynes,  D.,  Burdick,  J.,  Zarling,  J. 

35-2536 

ICE  BREAKUP,  ICE  PRESSURE,  ICE  LOADS,  IM¬ 
PACT  STRENGTH.  BRIDGES,  ICE  COVER 
STRENGTH,  LOADS  (FORCES),  ICE  COVER 
THICKNESS,  RADAR  ECHOES. 

The  Alasl  a.'  Projects  Office  of  Cold  Regions  Research  and 
Engineeri  ig  Lauoratory  has  been  studying  the  forces  imposed 
on  the  Yi  kon  Riv-r  bndge  by  ice  during  breakup.  The 
studv  invrived  four  consecutive  breakups  from  1977  thru 
laSO.  Forces  hsve  been  measured  using  load  cells  mounted 
on  the  front  of  the  r,i.mber  5  pier  to  intercept  the  ice 
as  It  stokes  the  pier  Accclerometcii  mounted  on  piers 
number  4  and  5  were  used  to  meuure  the  response  of 
the  pier  to  the  ice  impacts  Calibration  procedures  were 
employed  to  determini-  a  transfer  function  which  relates 
the  accelerations  to  the  aaplied  forces.  Ice  thicknesses 
were  measured  using  si  ort  pulse  radar  techniques  River 
ice  rlamaged  or  destroie.1  the  first  generation  load  cell  designs, 
but  some  useful  data  was  obtained  before  failure.  R^ar 
techniques  show  some  sromise  for  the  measurement  of  ice 
thicknesses  during  breakup 

MP  1397 

ANALYSIS  OF  VELOaTY  PROFILES  UNDER 
ICE  IN  SHALLOW  STREAMS. 

Calkins,  D.J.,  et  al,  Workshop  on  Hydraulic  Resistance 
of  River  Ice,  Burlington,  Ontario,  Sep.  23-24,  1980. 
Proceedings  Edited  by  G  TsangandS  Beltaos,  Bur¬ 
lington,  Ontario,  National  Water  Research  Institute, 
1981.p.94-lll,6refs. 

Deck,  D.S ,  Martinson,  C.R. 

35-2545 

STREAM  FLOW,  ICE  COVER  EFFECT,  FLOW 
RATE,  SHEAR  STRESS.  SURFACE  ROUGH¬ 
NESS,  ICE  BOTTOM  SURFACE,  PROFILES. 

MP  1398 

HARNESSING  FRAZIL  ICE. 

Perham,  R.E.,  Workshop  on  Hydraulic  Resistance  of 
River  Ice,  Burlington,  Ontario,  Sep.  23-24,  1980. 
Proceedings.  Edited  by  G.  Tsang  and  S  Beltaos.  Bur¬ 
lington,  Ontario,  National  Water  Research  Institute, 
1981,  p  227-237. 

35-2554 

FRAZIL  ICE,  ICE  CONTROL,  RIVER  ICE,  RIVER 
FLOW,  FLOW  RATE,  HYDRODYNAMICS,  ICE 
FORMATION. 

The  techniques  for  analyzing  velocity  profiles  should  be 
carefully  considered  m  shallow  streams  where  the  flow  depth 
IS  less  than  I  m.  The  two  procedures,  a)  mean  and 
maximum  velocity  determinations  and  b)  intercept  evaluation 
of  log  (depth).velocity  plots,  yield  different  results  for  the 
various  resistance  coefficients  and  shear  stress  values  The 
mean.max.velocity  method  generally  predicts  higher  values 
than  the  other  and  is  recommended  for  shallow  streams 
The  minimum  distance  from  a  boundary  to  the  position 
of  maximum  velocity  for  a  good  velocity  profile  appears 
to  be  roughly  15  to  20  cm  with  a  5  cm  diameter  sensor 

MP  1399 

LAND  TREATMENT  OF  WASTEWATERS  FOR 
RURAL  COMMUNITIES. 

Reed,  S.C.,  cl  al.  Rural  Environmental  Engineering 
Conference,  Warren  Vt.,  Sept.  26-28,  1973.  Proceed¬ 
ings.  Water  pollution  control  in  low  density  areas. 
Edited  by  W.J  Jewell.  Hanover,  N  H ,  University 
Press  of  New  England,  1975,  p.23-39,  7  refs 
Buzzell,  T.D. 

35-2568 

WASTE  TREATMENT.  WATER  POLLUTION, 
SEEPAGE.  SURFACE  DRAINAGE.  IRRIGA¬ 
TION.  DESIGN  CRITERIA.  COST  ANALYSIS 

MP  1400 

RATIONAL  DESIGN  OF  OVERLAND  FLOW 
SYSTEMS. 

Martel,  C.J  .  ct  al.  National  Conference  on  Environ¬ 
mental  Engineering,  New  York.  July  8-10,  1980. 
Proceedings.  New  York.  American  Society  of  Civil 
Engineers,  1980,  p.ll4.12l,  9  refs. 

Adrian.  D.D..  Jenkins.  T.F .  Peters.  R  E. 

35-2571 

WASTE  TREATMENT.  WATER  TREATMENT. 
FLOODING.  HYDRAULICS.  GRASSES.  SLOPES, 
RUNOFF.  SEEPAGE.  TIME  FACTOR.  DESIGN. 
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MP  1401 

ENERGY  AND  COSTS  FOR  AGRICULTURAL 
REUSE  OF  WASTEWATER. 

Sletten,  R.S.,  et  al,  National  Conference  on  Environ¬ 
mental  Engineering,  New  York,  July  8-10,  1980. 
Proceedings,  New  York,  American  Society  of  Civil 
Engineers,  1980,  p.339-346,  9  refs. 

Reed,  S.C.,  Middlebrooks,  E.J. 

35-2572 

WATER  TREATMENT,  WASTE  TREATMENT, 
LAND  RECLAMATION,  SEEPAGE,  AGRICUL¬ 
TURE,  FLOODING,  SANITARY  ENGINEER¬ 
ING,  COST  ANALYSIS. 


MP  1402 

FORAGE  GRASS  GROWTH  ON  OVERLAND 
FLOW  SYSTEMS. 

Palazzo,  A.J.,  et  al.  National  Conference  on  Environ¬ 
mental  Engineering,  New  York,  July  8-10,  1980. 
Proceedings,  New  York,  American  Society  of  Civil 
Engineers,  1980,  p.347-354,  16  refs. 

Martel,  C.J.,  Jenkins,  T.F. 

35-2573 

WASTE  TREATMENT,  WATER  TREATMENT, 
FLOODING,  IRRIGATION,  GRASSES,  CHEMI¬ 
CAL  COMPOSITION,  LAND  RECLAMATION, 
SLOPES,  SANITARY  ENGINEERING. 


MP  1403 

SPRAY  APPLICATION  OF  WASTEWATER  EF¬ 
FLUENT  IN  A  COLD  CLIMATE:  PERFORM¬ 
ANCE  EVALUATION  OF  A  FULL-SCALE 
PLANT. 

Cassell,  E.A.,  et  al.  National  Conference  on  Environ¬ 
mental  Engineering,  New  York,  July  8-10,  1980. 
Proceedings,  New  York,  American  Society  of  Civil 
Engineers,  1980,  p.620-626,  7  refs. 

Meals,  D.W.,  Bouzoun,  J.R.,  Martel,  C.J.,  Bronson, 
W.A. 

35-2574 

WASTE  TREATMENT,  WATER  TREATMENT, 
CHEMICAL  COMPOSITION,  LAND  RECLAMA¬ 
TION,  COLD  WEATHER  PERFORMANCE,  HY¬ 
DROLOGY,  SEASONAL  VARIATIONS. 


MP  1404 

HEALTH  ASPECTS  OF  WATER  REUSE  IN 
CALIFORNIA. 

Reed,  S.C.,  Apr.  1979,  I05(EE2),  p.434-435.  Discus¬ 
sion  of  a  paper  by  J.  Crook,  Ibid.,  Aug.  1978,  Proc. 
paper  No.  13928. 

35-2580 

WASTE  TREATMENT,  WATER  TREATMENT, 
WATER  POLLUTION,  BACTERIA,  HEALTH, 
AEROSOLS,  LAND  RECLAMATION. 


MP  1405 

TUNDRA  AND  ANALOGOUS  SOILS. 

Everett,  K.R.,  et  al.  Tundra  ecosystems:  a  comparative 
analysis.  Edited  by  L.C.  Bliss,  et  al.  International  Bi¬ 
ological  Programme  25,  Cambridge  University,  1981, 
p.139-179.  Refs,  p.176-179. 

Vasil’evskaia,  V.D.,  Brown,  J.,  Walker,  B.D. 

35-2705 

TUNDRA,  SOIL  FORMATION,  GEOMOR¬ 
PHOLOGY,  PERMAFROST,  SEASONAL 
FREEZE  THAW,  VEGETATION,  CLIMATIC 
FACTORS,  ECOSYSTEMS,  SOIL  COMPOSITION, 
SOUTH  SHETLAND  ISLANDS,  MACQUARIE  IS- 
LAND,  SOUTH  GEORGIA. 

Properties  of  Arctic.  sub-Arctic.  sub-Antarctic.  mounisin  and 
manlime  tundra  sods  arc  described.  Oimate.  seasonal 
freeze  thaw  regime  of  tundra  sods,  sod  composition,  geomor. 
phology  and  vegetation  arc  discussed  Data  on  sod  profiles 
for  (he  South  Shetland  Is ,  Macquane  I  and  South  Georgia 
are  tabulated. 


MP  1406 

MUNiaPAL  SLUDGE  MANAGEMENT:  ENVI- 
RONMENTAL  FACTORS. 

Reed,  S.C.,  ed,  Oct.  1977,  EPA  430/9-77-004,  Var.  p . 
6  refs. 

35-2715 

SLUDGES,  WASTE  DISPOSAL.  WASTE  TREAT¬ 
MENT.  WATER  TREATMENT.  LAND  RECLA¬ 
MATION.  ENVIRONMENTAL  PROTECTION. 
BACTERIA,  LEGISLATION.  AGRICULTURE. 


MP  1407 

USE  OF  PILING  IN  FROZEN  GROUND. 

Crory,  F.E.,  American  Society  of  Civil  Engineers 
National  Convention,  Session  No.3,  Portland,  Oregon, 
Apr.  14-18,  1980.  Cold  regions  engineering,  Port¬ 
land,  Oregon,  1980,  21  p.,  24  refs. 

35-2711 

PILE  DRIVING,  FOUNDATIONS,  FROZEN 
GROUND  STRENGTH,  COLD  WEATHER  CON¬ 
STRUCTION.  PERMAFROST  DEPTH,  PILE 
LOAD  TESTS,  BEARING  STRENGTH,  FROST 
HEAVE,  HEAT  TRANSFER. 


MP  1408 

ROOFS  IN  COLD  REGIONS. 

Tobiasson,  W.,  American  Society  of  Civil  Engineers. 
National  Convention,  Session  No.3,  Portland,  Oregon, 
Apr.  14-18,  1980.  Cold  regions  engineering,  Port¬ 
land,  Oregon,  1980,  2lp.,  10  refs. 

35-2713 

ROOFS.  WATERPROOFING,  COLD  WEATHER 
CONSTRUCTION,  INSULATION,  MOISTURE, 
CLIMATIC  FACTORS. 


MP  1409 

ANALYSIS  OF  WATER  IN  THE  MARTIAN 
REGOLITH. 

Anderson,  D.M.,  et  al,  I''79.  Vol.l4,  p.33-38,  9  refs. 
Tice.  A.R. 

35-2756 

MARS  (PLANET),  SOIL  WATER,  ADSORPTION, 
WATER  VAPOR,  THERMODYNAMICS,  SOIL 
MICROBIOLOGY,  TEMPERATURE  EFFECTS. 
One  of  the  scientific  objectives  of  the  Viking  Mission  to 
Mars  was  to  accomplish  an  analysis  of  water  in  the  Martian 
regolith  The  analytieaf  scheme  onginally  envisioned  was 
severely  compromised  in  the  latter  stages  of  the  Lander 
instrument  package  design.  The  presence  of  a  duncnist 
at  one  of  the  Lander  sites  is  taken  as  possible  evidence 
for  tbe  presence  of  hygroscopic  minerals  on  Mars.  The 
demonstrated  presence  of  atmospheric  water  vapor  and  thermo¬ 
dynamic  calculations  lead  to  the  belief  that  adsorbed  water 
could  provide  a  relatively  favorable  environment  for  cndohthic 
organisms  on  Mars  similar  to  types  recently  discovered  in 
the  dry  antarctic  deserts 


MP  1410 

ESTIMATION  OF  HEAT  AND  MASS  FLUXES 
OVER  ARCTIC  LEADS. 

Andreas,  E.L.,  Dec.  1980,  108(12),  p.2057-2063,  26 
refs. 

35-2754 

POLYNYAS,  SEA  ICE,  HEATTRANSFER,  MASS 
TRANSFER,  TURBULENT  EXCHANGE,  HEAT 
FLUX.  ANALYSIS  (MATHEMATICS). 

Recent  work  on  (he  turbulent  transfer  of  scalar  quantities 
following  a  step  increase  in  the  surface  value  of  the  scalar 
IS  directly  applicable  to  the  problem  of  estimating  heat  and 
mass  transfer  from  Arctic  leads  in  winter.  With  the  transfer 
relations,  turbulent  fluxes  can  be  computed  from  standard 
mereorofogical  observables;  and  from  the  Nusselt  number 
equality,  partitioning  of  (he  turbulent  fluxes  can  be  evaluated 
—in  particular,  the  partitioning  of  the  heat  ilux  between 
sensible  snd  latent  components. 


MP  1411 

PILES  IN  PERMAFROST  FOR  BRIDGE  FOUN- 
DATIONS. 

Crory,  F.E.,  et  al,  ASCE  Structural  Engineering  Con¬ 
ference,  Seattle,  Washington,  May  8-12,  1967.  Con¬ 
ference  preprint  522,  (1967],  41p..  6  refs. 

Matlock,  C.S. 

35-2753 

PERMAFROST  BENEATH  RIVERS,  PILE  DRIV¬ 
ING.  FOUNDATIONS.  BRIDGES.  PERMA¬ 
FROST  PRESERVATION,  BEARING 
STRENGTH.  SETTLEMENT  (STRUCTURAL). 
SOIL  TEMPERATURE.  DESIGN  CRITERIA. 
FROST  HEAVE,  COUNTERMEASURES, 
STREAMS. 

This  cooperative  research  study  has  focused  considerable 
attention  on  the  ground  temperatures  existing  beneath  and 
adjacent  to  streams  in  permafrost  areas  An  appreciation 
of  the  changes  in  (he  thaw  area  beneath  the  stream,  both 
at  the  (tme  of  construction  and  for  the  life  of  tne  structure, 
is  essential  to  proper  sittng  of  the  bridge  foundation.  Loca¬ 
tion  of  abutments  and  piers  outside  of  the  potential  thaw 
zone  of  the  stream,  or  penetration  al  the  most  advantageous 
points  to  depths  sufTicient  to  achieve  the  required  bearing 
capacity,  is  essential  The  design  of  piles  based  on  depth 
of  embedment,  adfrcc  .trength  or  dynamic  driving  formulas 
in  froren  soils  is  o'  ttic  value  if  the  permafrost  condition 
is  later  destroyed  Lmphasts  must  be  placed  on  retaining 
the  original  permafrost  condittons  and  providing  for  frost 
action 


MP  1412 

UNFROZEN  WATER  CONTENTS  OF  SUBMA¬ 
RINE  PERMAFROST  DETERMINED  BY  NU¬ 
CLEAR  MAGNETIC  RESONANCE. 

Tice,  A.R ,  et  «I,  International  Symposium  on  Ground 
Freezing,  2nd,  Trondheim,  Norway,  June  24-26, 1980. 
Preprints,  Trondheim,  University,  Norwegian  Insti¬ 
tute  of  Technology,  1980,  p.400-412,  10  refs. 
Anderson,  D.M.,  Sterrett,  K.F. 
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SUBSEA  PERMAFROST.  UNFROZEN  WATER 
CONTENT,  MELTING  POINTS,  NUCLEAR 
MAGNETIC  RESONANCE,  TEMPERATURE  EF¬ 
FECTS,  TEMPERATURE  MEASUREMENT, 
DRILL  CORE  ANALYSIS. 

Prior  work  resulted  in  the  development  of  techniques  to 
measure  the  unfrozen  water  contents  in  frozen  soils  by  nuclear 
magnetic  resonance  (NMR)  It  has  been  demonstrated 
that  NMR  is  a  promising  new  method  for  the  determination 
of  phase  composition  (the  meuurement  of  unfrozen  water 
content  as  a  function  of  temperature)  which  circumvents 
many  of  the  limitations  inherent  in  the  adiabatic  and  isothermal 
calonmetnc  techniques.  The  NMR  technique  makes  it 
possible,  in  a  non-destructive,  non-intrusive  way,  to  explore 
hysteresis  by  determining  both  cooling  and  warming  curves. 
Corrections  arc  made  for  dissolved  paramagnetic  impurities 
which  have  the  effect  of  increasing  the  signal  intensity  at 
decreasing  temperatures.  The  results  demonstrate  that 
NMR  techniques  can  be  effectively  utilized  both  at  and 
below  the  melting  point  of  ice  in  frozen  soils  and  that 
accurate  melting  points  (freezing  point  depressions)  can  be 
determined. 


MP  1413 

COST-EFFE(niVE  USE  OF  MUNICIPAL  WAS¬ 
TEWATER  TREATMENT  PONDS. 

Reed,  S.C.,  et  al.  Session  on  Appropriate  Technology 
in  Water  Supply  and  Waste  Disposal  at  the  ASCE 
National  Convention,  Chicago,  Illinois,  Oct.  16-20, 
1978.  ASCE  preprint  3435,  New  York,  American 
Society  of  Civil  Engineers,  1979,  p.I77-200,  23  refs. 
Hais,  A.B. 

35-2751 

WASTE  TREATMENT,  WATER  TREATMENT, 
PONDS,  COST  ANALYSIS,  STATISTICAL 
ANALYSIS,  DESIGN. 

Treatment  ponds  ate  a  cost-elTective  alternative  for  municipal 
wastewater  treatment.  When  compared  to  other  secondary 
treatment  alternatives,  ponds  are  generally  the  least  costly, 
require  less  energy  and  less  skilled  operational  attention. 
They  can  be  designed  to  consistently  meet  BOD  removal 
requirements  and  can  achieve  significant  reductions  m  nutn- 
ents.  bacteria,  and  viruses. 


MP  1414 

LAND  TREATMENT  SYSTEMS  AND  THE  ENVI¬ 
RONMENT. 

McKim,  H.L.,  et  al.  Session  on  Appropriate  Technolo¬ 
gy  in  Water  Supply  and  Waste  Disposal,  at  the  ASCE 
National  Convention,  Chicago,  Illinois,  Oct.  16-20,- 
1978.  ASCE  preprint  3453,  New  York,  American 
Society  of  Civil  Engineers,  1979,  p.201-225,  47  refs. 
Bouzoun,  J.R.,  Martel,  C.J.,  Palazzo,  A  J.,  Urban, 
N.W. 

35-2752 

WASTE  DISPOSAL.  WATER  TREATMENT, 
LAND  RECLAMATION,  SEEPAGE.  FLOOD¬ 
ING,  WASTE  TREATMENT,  ENVIRONMEN¬ 
TAL  PROTECTION. 


MP  1415 

SELECTED  DESIGN  PARAMETERS  OF  EXIST¬ 
ING  SYSTEMS  FOR  LAND  APPLICATION  OF 
LIQUID  WASTE-A  COMPUTER  FILE. 
Iskandar,  I.K.,  Annual  Conference  of  Applied  Re¬ 
search  and  Practice  on  Municipal  and  Industrial 
Waste,  2nd,  Madison.  Wisconsin,  Sep.  17-21,  1979. 
Proceedings.  1979,  p.65-88.  5  refs. 

35-2757 

WASTE  TREATMENT.  WATER  TREATMENT. 
LAND  RECLAMATION.  COMPUTER  PRO¬ 
GRAMS.  DESIGN. 

Due  to  increasing  interest  in  renovating  wastewater  by  appliea* 
lion  on  land,  a  computer  file  was  established  to  store  and 
retrieve  information  on  design  parameters,  performance  charac- 
tenstics  and  published  information  on  existing  land  application 
systems.  The  purpose  of  establishing  this  file  was  to 
provide  a.vsistsncc  to  design  engineers  during  the  planning 
of  new  land  treatment  systems  Currently  there  arc  about 
J50  domestic  and  75  foreign  systems  on  Tile.  Two  hypothett* 
cal  examples  arc  included  for  illustration. 
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AC 


MP  1416 

POTHOLE  PRIMER;  A  PUBLIC  ADMINIS¬ 
TRATOR’S  GUIDE  TO  UNDERSTANDING  AND 
MANAGING  THE  POTHOLE  PROBLEM. 

Eaton,  R.A.,  coord,  Hanover,  N.H.,  U.S.  Army 
CRREL,  tl981],  24p.,  9  refs.  Preliminary  draft  for 
presentation  at  the  1  Ith  Annual  New  England  Asphalt 
Paving  Conference,  University  of  New  Hampshire, 
Durham,  N.H.,  17  March  1981. 

BUeUo,  M.A. 

35-2758 

ROAD  MAINTENANCE,  PAVEMENTS,  DAM¬ 
AGE,  FROST  ACTION,  MUNICIPAL  ENGI¬ 
NEERING,  SAFETY,  FATIGUE  (MATERIALS), 
DRAINAGE,  CRACKING  (FRACTURING). 


MP  1417 

LAND  TREATMENT:  PRESENT  STATUS,  FU¬ 
TURE  PROSPECTS. 

Pound,  C.E.,  et  al,  June  1978, 48(6),  p.98- 102,  Also  in: 
Articles  on  water  and  waste  treatment,  pollution  con¬ 
trol  and  related  subjects.  Reprinted  from  Civil  engi¬ 
neering,  Sep.  1977  through  Sep.  1978,  [1979],  p.76- 
80. 

Crites,  R.W.,  Reed,  S.C. 

35-2760 

LAND  RECLAMATION,  SEWAGE  TREAT¬ 
MENT,  WASTE  TREATMENT,  WATER  TREAT¬ 
MENT,  LEGISLATION,  WATER  POLLUTION, 
COST  ANALYSIS. 


MP  1418 

EPA  POLICY  ON  LAND  TREATMENT  AND  THE 
CLEAN  WATER  ACT  OF  1977. 

Thomas,  R.E.,  et  al.  Mar.  1980,  52(3),  p.452-460,  10 
refs. 

Reed,  S.C. 

35-2759 

WASTE  TREATMENT,  WATER  TREATMENT, 
LAND  RECLAMATION,  LEGISLATION, 
WATER  POLLUTION,  DESIGN. 


MP  1419 

TRAVELING  WAVE  SOLUTION  TO  THE  PROB¬ 
LEM  OF  simultaneous  flow  OP  WATER 
AND  AIR  THROUGH  HOMOGENEOUS  POR¬ 
OUS  MEDIA. 

Nakano,  Y ,  Feb.  1981,  17(1),  p.57.64,  16  refs. 
35-2796 

POROUS  MATERIALS,  WATER  FLOW,  AIR 
FLOW,  WAVE  PROPAGATION,  HYDRAULICS, 
BOUNDARY  LAYER,  WETTABILITY,  ANAL¬ 
YSIS  (MATHEMATICS). 

A  travelini  wave  solution  was  derived  for  the  problem  of 
simultaneous  flow  of  water  and  air  through  homogeneous 
porous  media.  The  properties  of  the  soiution  generally 
depend  upon  the  hydraulic  characteristics  of  a  given  problem. 
The  properties  of  the  solution  are  presented  for  a  specific 
case  in  which  the  hydraulic  characteristics  are  given  in  specific 
functional  forms  For  this  specific  case  a  singularity  occurs 
in  the  solution  of  both  a  saturated-unsaturated  boundary 
and  a  wetting  front.  Some  applications  of  the  solution 
are  discussed. 


MP  1420 

INTERNATIONAL  AND  NATIONAL  DEVELOP¬ 
MENTS  IN  LAND  TREATMENT  OF  WASTEWA¬ 
TER. 

McKim,  H  L.,  et  al.  Technology  Transfer  Seminar  on 
Effluent  Irrigation  under  Prairie  Conditions,  Regina, 
Saskatchewan,  Jan.  24-25,  1979.  Papers,  Canada, 
Environmental  Protection  Service,  (1979),  28p.,  58 
refs. 

Jenkins,  T.F.,  Martel,  C.J.,  Palazzo,  A.J. 

35-2794 

WASTE  TREATMENT,  WATER  TREATMENT, 
LAND  RECLAMATION,  PONDS,  IRRIGATION, 
INTERNATIONAL  COOPERATION. 


MP  1421 

TOXIC  VOLATILE  ORGANICS  REMOVAL  BY 
OVERLAND  FLOW  LAND  TREATMENT. 
Jenkins,  T  F .  ct  al.  Water  Pollution  Control  Federa¬ 
tion.  Annual  Conference,  53rd,  Las  Vegas,  Nev , 
Sep.  28-Oct.  3,  1980.  Proceedings  of  the  research 
symposia  (Preprints),  Washington,  D.C.,  Water  Pol¬ 
lution  Control  Federation,  (1981).  I4p.,  27  refs. 
Leggett,  D  C ,  Martel,  C  J ,  Peters,  R.E.,  Lee,  C  R 
35-2894 

WASTE  TREATMENT.  WATER  TREATMENT. 
SURFACE  WATERS.  FLOODING. 


MP  1422 

AQUACULTURE  SYSTEMS  FOR  WASTEWA¬ 
TER  TREATMENT:  AN  ENGINEERING  AS- 
SESSMENTa 

Reed,  S.C,  et  al,  June  1980,  430/9-80-007,  127p., 
Refs,  passim.  For  selected  papers  see  35-2860  and 
35-2861. 

Bastian,  R.K. 

35-2859 

WASTE  TREATMENT,  WATER  TREATMENT, 
SANITARY  ENGINEERING,  PONDS,  COLD 
WEATHER  PERFORMANCE. 

MP  1423 

ENGINEERING  ASSESSMENT  OF  AQUACUL¬ 
TURE  SYSTEMS  FOR  WASTEWATER  TREAT¬ 
MENT:  AN  OVERVIEW. 

Reed,  S.C,  et  al,  June  1980,  430/9-80-007,  p.I-I2. 
Bastian,  R.K.,  Jewell,  W. 

35-2860 

WASTE  TREATMENT.  WATER  TREATMENT, 
SANITARY  ENGINEERING,  PONDS. 

MP  1424 

MODELING  A  VARIABLE  THICKNESS  SEA 
ICE  COVER* 

Hiblcr.W.D./illgDcc.  1980, 108(12),  p.I943-I973, 62 
refs. 

35-3514 

SEA  ICE.  ICE  COVER  THICKNESS,  SEASONAL 
VARIATIONS,  DRIFT,  THERMODYNAMICS, 
MODELS.  LATENT  HEAT,  POLYNYAS,  MASS 
BALANCE,  ICE  EDGE.  ANALYSIS  (MATH¬ 
EMATICS), 

MP  1425 

SEASONAL  GROWTH  AND  ACCUMULATION 
OF  NITROGEN,  PHOSPHORUS,  AND  POTAS¬ 
SIUM  BY  ORCHARDGRASS  IRRIGATED  WITH 
MUNiaPAL  WASTE  WATER. 

Palazzo,  A.J.,  Jan.-Mar.  1981, 10(1),  p.64-68,  23  refs. 
35-3515 

WASTE  TREATMENT.  WATER  TREATMENT. 
IRRIGATION,  LAND  RECLAMATION.  VEGE¬ 
TATION.  GROWTH.  SEASONAL  VARIATIONS, 
GRASSES,  NUTRIENT  CYCLE. 

A  2-ye«f  field  study  was  performed  to  determine  the  seesonel 
growth  and  nutrient  accumulation  of  a  forage  grass  receiving 
7  S  cm /week  of  domestic  pnmary-treated  waste  uaier  The 
average  N  and  P  concentrations  tn  the  waste  water  were 
31  5  and  6  1  mi/liter.  respectively  An  esublished  sward 
of 'Penniate*  oKnttdgtus(D»ct}i$s$hmcnta  L.)  vk as  managed 
on  an  annual  three-cutting  system.  Grass  samples  were 
taken  periodically  during  the  growing  season  to  determine 
plant  dry  matter  accumulation  and  uptake  of  N,  P.  and 
K. 

MP  1426 

REVIEW  OF  SEA-ICE  WEATHER  RELATION¬ 
SHIPS  IN  THE  SOUTHERN  HEMISPHERE. 
Ackley,  S.F ,  1981.  No.l31,  Ses  level,  ice  and  climatic 
change,  proceedings  of  the  symposium  held  7-8  Dec. 
1979.  edited  by  I.  Allison,  p.127-159.  Refs,  p.157-159. 
35-3026 

SEA  ICE  DISTRIBUTION.  WEATHER.  WIND 
(METEOROLOGY).  OCEAN  CURRENTS,  AN¬ 
TARCTICA. 

Within  the  last  decade  data  on  sea  icc  from  satellite  coverage 
have  become  available  for  the  Southern  Hemisphere.  The 
data  record  is  reviewed  with  some  consideration  given  to 
the  different  mechanisms  of  ice  advection  by  wind  forcing, 
thermodynamic  growth,  and  ocean  mixing  These  mech¬ 
anisms  control  the  ice  edge  around  Antarctica  and  lead 
IQ  the  characteristic  advance-retreat  relationships  for  the 
Weddell  Sea.  East  Antarctica,  and  the  Ross  Sea  Recent 
statistical  and  function  (EOF)  analyses  have  shown  two  primary 
areas  of  higher  annual  vanalion  of  sea  ice  conditions  which 
are  presumed  to  be  of  dynamic  (winds  and  currents)  rather 
than  thermodynamic  (temperature)  ongin.  It  is  postulated 
that  atmospheric  forc.ng  of  the  Ka  ice  s)stcm  causes  chsnges 
in  air-sea  energy  transfers  that  then  drive  the  atmosphere 
to  its  own  anomaly  condition.  Further  correlations  that 
may  define  the  mechanism  of  sea  ice  response  to  the  forcing 
fields  and  supply  stronger  evidence  of  weather  and  climate 
responses  to  icc  venations,  may  be  available  b>  analysis 
of  the  Global  Weather  Espenmeni  dnfting  buoy  data  obtained 
during  1979  (Auth  mod) 

MP  1427 

SEA-ICE  ATMOSPHERE  INTERACTIONS  IN 
THE  WEDDELL  SEA  USING  DRIFTING 
BUOYS. 

Ackley,  S.F .  1981.  No.  131.  Sea  level,  icc  and  chmalic 
change  proceedings  of  (he  symposium  held  7-8  Dec 
1979.  edited  by  I.  Alhson.  p.l77-l91,  23  refs 
35-3029 

SbA  ICE.  ATMOSPHERIC  CIRCLLATION.  PACK 
ICE.  ATMOSPHERIC  PRESSURE.  DRIFT.  AIR 
TEMPERATURE.  WIND  FACTORS.  WEDDELL 
SEA. 

Air-dropped  data  buoys  were  placed  on  the  Weddell  Sea 
pack  ice  during  December  I97g  These  buo)s  transmit 


information  via  the  NIMBUS  satellite  giving  data  on  their 
position,  surface  pressure,  and  surface  temperature  The 
velocities  of  four  buoys  dunng  fall  showed  values  up  to 
40  cm/s  (35  km/day).  The  highest  sustained  velocities 
appear  to  coincide  with  sudden  drops  m  air  temperature. 
Schwerdtfeger  (1979)  has  postulated  a  model  of  winds  m 
the  western  Weddell  Sea  dominated  by  thermal  rather  than 
pressure  gradient  forces  due  to  the  damming  of  cold  air 
from  continental  barrier  and  katabatic  winds  against  the 
mountains  of  the  Antarctic  Peninsula.  This  model  is  exam¬ 
ined  to  explain  the  drift  rates  associated  with  cold  air  outbreaks. 
(Auth ) 


MP  1428 

DELINEATION  AND  ENGINEERING  CHAR  KO 
TERISTICS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Sellmann.  P.V.,  et  al,  Environmental  assessment  of  the 
Alaskan  continental  shelf,  Vol.4.  Hazards.  Princi¬ 
pal  investigators'  annual  reports  for  the  year  ending 
March  1980,  Rockville,  Md.,  U.S.  National  Oceanic 
and  Atmospheric  Administration,  1981,p.l25-157, 14 
refs. 

Chamberlain,  E.J.,  Delaney,  A.J.,  Neave,  K  G. 
35-3256 

SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION,  BOTTOM  SEDIMENT,  DRILL  CORE 
ANALYSIS,  MAPPING,  ENGINEERING,  SEIS¬ 
MIC  REFRACTION,  WAVE  PROPAGATION 


MP  1429 

LAKE  CHAMPLAIN  ICE  FORMATION  AND 
ICE  FREE  DATES  AND  PREDICTIONS  FROM 
METEOROLOGICAL  INDICATORS. 

Bates,  R.E.,  Eastern  Snow  Conference,  37th.  Pro¬ 
ceedings,  Peterborough,  Ontario,  Canada,  1980. 
p.125-143,  10  refs.  For  another  version  of  this  paper 
sec  34-1745. 

35-3153 

LAKE  ICE,  ICE  FORMATION.  ICE  GROWTH, 
FREEZEUP,  ICE  BREAKUP.  WEATHER  FORE¬ 
CASTING,  ICE  FORECASTING,  WATER  TEM¬ 
PERATURE,  WIND  VELOCITY,  LANDSAT, 
NAVIGATION. 

A  19-yesr  record  of  annual  cloning  and  opening  dates  of 
the  Lake  Champlain  ferry  season  was  found  to  aceurstely 
approximate  the  freete-over  and  breakup  dates  for  the  ferry 
crossing  area  between  Gordon  Landing,  Vermont,  and  Cumber¬ 
land  Head,  N  Y  These  lake  navigation  lecords.  when 
compared  statistically  with  the  lake's  wintertime  thermal 
structure  and  climatological  data  for  the  same  years  of  at 
nearby  Lake  Champlain  locations,  allowed  accurate  predictions 
of  ice  formation  From  nearb>  air  temperature  records, 
eumulaiive  freezing  degree-day  (C)  curves  were  plotted  for 
each  year  of  record  and  ice  formation  dates  and  standard 
deviations  were  predicted  with  considerable  accuracy  Sev¬ 
eral  methods  of  predicting  icc  formation  on  Lake  ^amplam 
were  attempted  The  most  accurate  approach  used  a  combi¬ 
nation  of  water  temperatures  and  freezing  degree-days  A 
method  of  predicting  tee  growth  rates  is  shown  and  the 
influence  of  wind  speed  on  tcc  cover  formation  and  prediction 
on  a  large  body  of  water  such  as  this  is  also  discussed. 


MP  1430 

NEW  2  AND  3  INCH  DIAMETER  CRREL  SNOW 
SAMPLERS. 

Bates,  R.E.,  et  al,  Eastern  Snow  Conference,  37th. 
Proceedings,  Peterborough,  Ontario.  Canada,  1980. 
p  199-200,  1  ref.  Extended  abstract 
Rand,  J  H  .  RcdHeld.  R 
35-3163 

SNOW  SAMPLERS.  ROOFS,  SNOW  LOADS, 
SNOW  WATER  EQUIVALENT.  ICE  LENSES 


MP  1431 

SEA  ICE  STUDIES  IN  THE  WEDDELL  SEA 
ABOARD  USCGC  POLAR  SEA. 

Ackley,  .S.F..  et  al.  1980,  15(5),  p.84.96.  7  refs 
Gow.  A.;..  Buck.  K.R..  Golden.  K  M 
35-3188 

SEA  ICE.  DRIFT.  BIOMASS.  WEDDELL  SEA. 

The  purpose  of  this  study  wa«  >0  investigate  several  characteris¬ 
tics  of  Weddell  Sea  pack  ice  that  may  affect  the  relative 
roles  of  dynamics  and  Ihcrmod)  namtes  of  pack  ice  development 
in  this  region  The  ph>sical  anil  vtructural  properties  of 
the  pack  ICC  were  surve>ed  using  core  samples  Significant 
amounts  of  frazil  icc  were  found.  If  this  formation  of 
frazil  tcc  IS  as  wtdespreau  as  suspected,  rhen  the  rote  of 
deformation  (the  opening  and  closing  4>f  leads  and  pol)n}asi 
may  have  a  greater  role  m  the  formation  of  Weddell  .Sea 
pack  Kc  than  similar  processes  do  in  the  arctic  pack  I  our 
data  buoys  were  deployed  The  initial  IcKattons  arc  shown, 
and  the  studies  for  whic*'  the  buoy  data  will  be  used  are 
discussed  Observations  during  the  cruise  confirmed  the 
ubiquitous  presence  of  aigse  in  nearly  all  forms  of  tee  sampled 
and  point  to  close  links  between  pack  uc  formation  and 
enhanced  algal  prtKiuc'ton 
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MISCELLANEOUS  PUBLICATIONS 


MP  1432 

ABIOnC  COMPONENTS;  INTRODUCTION. 
Brown,  J.,  Tundra  ecosystems;  a  comparative  analysis. 
Edited  by  L.C.  Bliss,  O.W.  Heal  and  J.J.  Moore.  In¬ 
ternational  biological  programme,  No.2S.  Cambridge 
University  Press,  1981,  p.79. 

35-3377 

ECOSYSTEMS,  HYDROLOGY,  CLIMATIC  FAC¬ 
TORS,  SOILS,  SITE  SURVEYS. 

MP  1433 

ANALYSIS  OF  PROCESSES  OF  PRIMARY 
PRODUCnON  IN  TUNDRA  GROWTH  FORMS. 
Tieszen,  L.L.,  et  al.  Tundra  ecosystems;  a  comparative 
a^ysis.  Edited  by  L.C.  Bliss,  O.W.  Heat  and  J.I. 
Moore.  International  biolopcal  programme,  No.2S, 
Cambridge  University  Press,  1981,  p.285-356.  Refs. 
P.348-3S6. 

35-3384 

TUNDRA.  BIOMASS,  GROWTH.  NUTRIENT  CY¬ 
CLE,  WATER  RESERVES.  CLIMATIC  FACTORS, 
SEASONAL  VARIATIONS,  SOIL  TEMPERA¬ 
TURE,  PHOTOSYNTHESIS. 

MP  1434 

POINT  BARROW,  ALASKA,  USA. 

Brown,  I.,  Tundra  ecosystems;  a  comparative  analysis. 
Edited  by  L.C.  Bliss,  O.W.  Heal  and  J.J.  Moore.  In¬ 
ternational  biological  programme,  No.25,  Cambridge 
University  Press,  1981,  p.775-776,  1  ref. 

35-3400 

TUNDRA,  ECOSYSTEMS.  VEGETATION, 
METEOROLOGICAL  DATA.  ANIMALS,  OR¬ 
GANIC  SOILS,  DECOMPOSITION,  GEOMOR¬ 
PHOLOGY,  UNITED  STATES— ALASKA-BAR- 
ROW. 

MP  1435 

HEAT  TRANSFER  IN  COLD  CLIMATES. 
Limardini,  VJ.,  New  York,  Van  Nostrand  Reinhotd 
Co.,  1981,  731p.,  35  refs. 

35-3429 

HEAT  TRANSFER,  MASS  TRANSFER,  PERMA¬ 
FROST  PHYSICS,  TEMPERATURE  EFFECTS, 
PHASE  TRANSFORMATIONS.  SOIL  PHYSICS, 
STEFAN  PROBLEM.  GROUND  ICE.  SNOW  PHY¬ 
SICS,  SOIL  WATER.  COLD  WEATHER  SURVIV¬ 
AL.  SOUR  RADIATION. 

MP  1436 

INVESTIGATION  OF  THE  ACOUSTIC  EMIS¬ 
SION  AND  DEFORMATION  RESPONSE  OF  FI¬ 
NITE  ICE  PUTES. 

Xirouchakis,  P.C.,  et  al.  Offshore  Technology  Confer¬ 
ence,  13th,  Houston,  Texas,  May  4-7,  1981.  Proceed- 
inp.  Val.3,  1981,  p.123-133.  34  refs. 

St.  Lawrence,  W.F. 

35-3448 

ICE  CRACKS.  ICE  ELASTICITY,  PLATES. 
ACOUSTIC  MEASUREMENT,  VISCOELASTICI¬ 
TY.  CRACKING  (FRACTURING),  ICE  CRYS¬ 
TALS,  FLEXURAL  STRENGTH. 

A  procedure  is  desenbed  for  inonitonnf  the  nucrofracturini 
of  ice  pities  subjected  to  eonsisnt  loads.  Sample  time 
records  of  fresh  water  ice  plate  deflections  as  well  as  corre¬ 
sponding  toul  acoustic  emission  aetivities  are  presented 
The  linear  elastic  as  well  as  viscoelastic  response  for  a 
simply  supported  rectangular  ice  plate  is  given  In  the 
present  investigation  acoustic  emission  methods  are  used 
to  study  the  microfraciunng  activity  in  polycrystallinc  ice 
subiectM  to  ncxural  loads.  The  relationship  between  acous¬ 
tic  emissions  and  the  time  dependent  inclutic  flexural  deforma- 
tion  in  ice  b  studied  Furthermore,  the  influence  of  the 
magnitude  of  the  applied  load  and  the  rale  of  deformation 
on  cracking  activity  is  explored. 

MP  1437 

SOME  APPROACHES  TO  MODELING  PHASE 
CHANGE  IN  FREEZING  SOILS. 

Hromidka,  TV.,  II,  et  al.  Apr.  1981, 4(2),  p.l37.I45, 
11  refs. 

Guymon,  G.L.,  Berg,  R.L. 

35-3670 

SOIL  FREEZING.  PHASE  TRANSFORMA¬ 
TIONS,  THERMAL  REGIME.  UNFROZEN 
WATER  CONTENT,  SOIL  WATER.  MATH¬ 
EMATICAL  MODELS. 

PhaK  change  cffccu  associated  with  frecxing  soils  dominate 
the  thermal  stale  of  the  soil  regime.  Furthermore,  freezing 
of  soil  water  influences  the  soil  moisture  regime  by  providing 
a  mobturc  sink  which  tends  to  draw  mobile  soil  moisture 
to  freezing  fronts.  Consequently,  it  is  critical  to  general 
purpose  modeb  that  soil  water  phase  change  effects  and 
the  inicriclated  problem  of  csiinaling  the  moisture  sink 
effects  (i.c.,  conversion  of  liquid  water  to  ice)  be  accurately 
modeled.  The  choice  of  such  a  model  will  not  only 
influence  the  precision  of  simulated  temperatures  and  water 
contents  in  a  freezing  soil,  but  will  also  have  a  significant 
impact  on  computational  efficiency.  A  review  of  several 
current  models  that  assume  unfrozen  water  content  is  function* 
ally  related  to  subfreezmg  temperatures  indicates  that  within 


a  freezing  soil  the  soil  water  flow  model  and  heat  transport 
model  oarameters  are  restricted  in  spatial  gradients  according 
to  the  spatial  gradient  of  modeled  unfrozen  water  content. 
A  freezing  soil  model  based  on  the  concept  of  isothermai 
phaK  change  of  soil  water  b  proposed  as  an  alternative 
approach. 

MP  1431 

CYLINDRICAL  PHASE  CHANGE  APPROXIMA¬ 
TION  WITH  EFFECnVE  THERMAL  DIF- 
FUSIVITY. 

Lunardini,  V.I.,  Apr.  1981,  4(2),  p.147-154,  13  refs. 
35-3671 

PHASE  TRANSFORMATIONS,  FREEZE  THAW 
CYCLES.  THERMAL  DIFFUSION,  PERMA¬ 
FROST  HEAT  BALANCE,  LATENT  HEAT,  PIPES 
(TUBES),  ANALYSIS  (MATHEMATICS). 

No  exact,  general,  solution  exbts  for  phase  ehange  in  a 
cylindrical  geometry.  In  fact,  even  approximate  solutions 
are  rare  and  limited  in  applicability.  The  use  of  the 
effective  thermal  diffusivity  concept  has  allowed  a  closed 
form  approximate  solution  to  be  getierated  for  phase  change 
around  a  circular  cylmder  in  an  tndefimte  medium.  The 
effective  diffusivity  method  permits  solutions  to  be  found 
for  phase  change  problems  merely  by  solving  the  usually 
tinea:,  zero  latent  heat  problem  analogous  to  the  phase  change 
problem.  Phase  change  problems  are  often  mtractable 
with  the  usual  mathematic^  methods.  The  cylindtical 
formulae  given  here  are  shown  to  be  of  acceptable  accuracy, 
for  most  engioeering  purposes,  over  awiderangeof  parameters 
No  other  simple,  closed  form,  approximation  U  known  for 
the  cylindrical  system.  Althou^  the  accuracy  of  the  effec¬ 
tive  diffusivity  method  has  been  demonstrated  for  the  cylindti¬ 
cal  geometry,  application  to  other  geometries  must  be  verified. 

MP  1439 

COASTAL-INLAND  DISTRIBUTIONS  OF  SUM¬ 
MER  AIR  TEMPERATURE  AND  PRECIPITA¬ 
TION  IN  NORTHERN  ALASKA. 

Haugen,  R.K.,  et  al,  Nov.  1980,  12(4),  p.403-412,  22 
refs. 

35-3196 

TUNDRA.  PREaPITATlON  (METEOROLOGY). 
AIR  TEMPERATURE,  SHORES,  LONG  RANGE 
FORECASTING,  WIND  FACTORS.  UNITED 
STATES— ALASKA— NORTH  SLOPE. 

Using  data  from  summer  air  temperature  stations  from  the 
inland  tundra  to  the  immedbte  consul  area,  regression  analyses 
of  the  air  temperature  dau  from  1975  to  1971  were  used 
to  predict  temperature  values  across  the  Alaskan  Arctic  Coasul 
Plain  bated  upon  latitude  and  longitude.  Thb  provides 
the  best  approximation  of  average  values  based  on  exUling 
data.  Mean  monthly  temperature,  mean  daily  range  of 
temperature,  and  thawing-degree  dan  all  increase  with  dtsunce 
from  the  couL  The  estimated  July  normal  for  Atkaiook. 
48  km  south  of  the  coast,  b  8.7  C,  while  the  esubibhed 
JO-yr  normal  for  Barrow,  on  the  coast,  b  3.7  C  The 
July  average  temperature  6  km  due  south  of  the  open  water 
of  Prudhoe  Bay  b  2  C  higher  than  on  the  tmmediate  coast. 
Within  the  area  under  the  dominant  influence  of  the  sea 
breeze,  regression  analyses  suggest  a  more  precise  relationship 
between  air  temperature  and  dbtance  along  the  prevailing 
wind  vector  (N75  E)  than  between  tempenture  and  dbunce 
due  north  to  the  sea. 

MP  1440 

MODELING  NITROGEN  TRANSPORT  AND 
TRANSFORMATIONS  IN  SOILS:  1. 

THEOREnCAL  CONSIDERATIONS. 

Selim,  H.M..  et  al,  Apr.  1981.  131(4),  p.233-241,  24 
refs.  For  Pt.  2  see  34-4080. 

Iskandar,  I.K. 
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SOIL  CHEMISTRY.  NUTRIENT  CYCLE,  TRANS¬ 
FORMATIONS.  SOIL  WATER,  WATER  FLOW, 
WASTE  TREATMENT,  WATER  TREATMENT, 
MATHEMATICAL  MODELS. 

A  numerical  model  was  developed  to  simulate  water  and 
nitrogen  transport  and  tnnsformations  through  watcr-un- 
saturated,  multilayered  soil  profiles  The  nitrogen  transfor¬ 
mation  processes  considered  were  nitnficstion,  dcniinfication. 
immobilization,  mineralization,  and  ionic  exchange  of  ammoni- 
urn.  Plant  upukes  of  waur  and  nitrogen  were  also  included 
An  explicit-implicit  finite  difference  approximation  meihod 
was  used  to  solve  the  nitrogen  transport  and  transformation 
equations  simuluneously  with  the  water  flow  equation. 
Model  evaluation  and  sensitivity  analysis  for  a  wide  range 
of  values  for  the  rate  of  nitnfication.  distnbution  coefficient 
for  ammonium  exchange,  and  rate  of  N  upuke  were  mv  cstigat- 
ed.  (Auth.) 

MP  1441 

MODELING  NITROGEN  TRANSPORT  AND 
TRANSFORMATIONS  IN  SOILS:  2.  VALIDA¬ 
TION. 

Iskandar.  I.K  ,  et  al.  May  1981. 131(5).  p.303-312.  12 
refs.  For  Pt.  1  see  35-4081. 

Selim.  H.M. 
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SOIL  CHEMISTRY,  NUTRIENT  CYCLE.  TR  AN.S- 
FORMATIONS.  WASTE  TREATMENT.  WATER 
TREATMENT.  IONS.  MODELS. 

The  nitrogen  model  dcKnbed  in  Part  I  was  evaluated  using 
cxpcrimcnul  data  from  a  greenhouse  tysimetcr  study  for 


two  soils,  Windsor  sandy  loam  and  Charlton  silt  loam.  Sec¬ 
ondary  treated  waste  water  was  applied  to  each  soil  at 
the  rate  of  3.8  centimeters  twice  weekly  for  25  weeks. 
Furthermore,  (15)  N-enriched  NH4  cation-N  was  applied, 
at  the  beginning  of  the  experiment,  in  one  waste  water 
application.  A  mixture  of  grasses  was  grown  on  each 
lysimeter  and  was  harvested  every  2  to  4  weeks.  Solution 
samples  were  collected  and  analyzed  for  N,and  the  soil 
water  pressure  head  was  monitored  frequently  at  different 
soil  depths.  Model  predictions  agreed  well  with  presaure 
head  daU  with  depth  and  time,  ax  well  as  gravimetrically 
determined  soil  water  content  with  depth  for  the  two  soils. 
(Auth.  mod.) 

MP  1442 

ICE  DISTRIBUTION  AND  WINTER  SURFACE 
QRCULATION  PATTERNS,  KACHEMAK  BAY, 
ALASKA. 

Gatto,  L.W.,  International  Geoscience  and  Remote 
Sensing  Symposium  (IGARSS’81),  Washington.  D.C., 
June  8-10, 1981.  Digest,  Vol.2,  New  York,  Institute 
of  Electrical  and  Electronics  Engineers,  1981,  p.99S- 
1001,  6  refs. 
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SEA  ICE  DISTRIBUTION,  OCEAN  CURRENTS, 
REMOTE  SENSING,  WIND  FACTORS,  LAND- 
SAT,  WINTER,  SEASONAL  VARIATIONS, 
UNITED  STATES— ALASKA-KACHEMAK 

BAY. 

MP  1443 

INLET  CURRENT  MEASURED  WITH  SEASAT- 
1  SYNTHETIC  APERTURE  RADAR. 

Shemdin,  O.H.,  et  al,  Oct.  1980, 48(4),  p.35-37, 4  refs. 
Jain.  A.,  Hsiao,  S.V.,  Gatto,  L.W. 

35-3704 

WATER  INTAKES,  WATER  FLOW,  RADAR 
ECHOES,  MICROWAVES,  VELOCITY. 

MP  1444 

EFFECTIVENESS  OF  LAND  APPLICATION 
FOR  PHOSPHORUS  REMOVAL  FROM 
MUNICTPAL  WASTE  WATER  AT  MANTECA, 
CALIFORNIA. 

Iskandar,  I.K.,  et  al.  Oct.-Dec.  1980,  9(4),  p.616-621. 
18  refs. 

Syers,  J.K. 
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SOIL  CHEMISTRY.  WASTE  DISPOSAL,  WATER 
TREATMENT,  IRRIGATION,  WASTE  TREAT¬ 
MENT. 

The  concentrations  of  dissolved  inorganic  phosphate  (DIP) 
in  soil  solution  eollected  at  08  and  1.6  m  in  soib  which 
had  received  municipal  waste  water  for  4  and  13  yean 
ranged  from  7  3  to  13.9  microgrsm  Pfml.  In  some  cases, 
these  concentrations  were  higher  than  that  in  the  added 
waste  water.  Sorption  studies  indicated  that  the  ability 
of  soib  from  the  control  site  to  remove  added  P  from 
solution  was  low.  Waste  water  addition  caused  a  substantbl 
decrease  in  the  P  sorption  capacity  of  surface  soib  and 
a  marked  change  in  isotherm  shape  from  a  curvilinear  to 
an  essentially  linear  isotherm  Sorption  capacity  generally 
increased  down  the  profile  to  60  cm  on  the  treated  sites 
Only  a  small  proportion  of  the  toul  P  accumuUted  from 
waste  water  addition  wu  in  the  organic  form  Large 
amounu  of  P  were  extractable  by  001  M  CaC12,  particularly 
in  the  upper  45  cm  of  the  profiles  receiving  waste  water. 
Although  lack  of  crop  removal  of  P  and  a  high  infiltration 
rate  may  be  partly  responsible  for  the  poor  performance 
of  the  Manteca  system  in  terms  of  P  removal  from  waste 
water,  the  very  low  P  sorption  capacity  of  the  soil  is  regarded 
as  the  major  factor. 

MP  1445 

MODELING  HYDROLOGIC  IMPACTS  OF  WIN¬ 
TER  NAVIGATION. 

Daly,  S.F.,  cl  al,  Specialty  Conference  Water  Forum 
'81,  San  Francisco.  Aug.  10-14,  1981.  Proceedings. 
Vol.2,  New  York,  American  ^tety  of  Civil  Engi¬ 
neers.  1981,  p  1073-1080.  12  refs. 

Weiser,  J.R. 
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ICE  NAVIGATION.  ICE  LOADS.  ICE  BOOMS. 
ICE  CONTROL.  ICE  JAMS.  RIVER  ICE,  LAKE 
ICE.  WATER  LEVEL.  WATER  FLOW.  MODELS. 
This  paper  reporb  on  a  study  undertaken  to  determine  the 
hydrologic  and  hydraulic  impacu  of  a  proposed  winter  naviga¬ 
tion  demonstration  program  on  the  St  Lawrence  River  The 
study  assessed  the  impacts  of  modifying  currently  operational 
ICC  control  booms  on  the  levels  and  Rows  of  Lake  Ontario 
and  the  St  Lawrence  River  at  several  locations  to  control 
ICC  jamming  and  subsequent  adverse  effects  on  the  Moses* 
Saunders  Power  Dam.  The  study  assumed  that  an  ice 
control  boom  would  be  modified  to  allow  vessel  transib 
for  winter  navigation  A  onr-dimensional  hydraulic  tran¬ 
sient  model  that  simulated  w ,  -r  profiles  and  flows  in  the 
St  l.awrencc  Rivet  under  both  open  water  and  ice  covered 
conditions  was  utilized  u  determine  the  impacb  of  the 
increased  ice  vover  Ihicko.  vs  downstream  caused  hy  this 
modification,  (Auth  miKl  I 
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MP  144« 

SNOW  REMOVAL  EQUIPMENT. 

Minsk,  L.D.,  Handbook  of  snow;  principles,  processes, 
fflinagement  and  use.  Edited  by  D.M.  Cray  and  D.H. 
Male,  Toronto,  Pergamon  Press,  1981,  p.648-670,  11 
refs. 

35-3762 

SNOW  REMOVAL,  EQUIPMENT,  ROAD 
MAINTENANCE,  WINTER  MAINTENANCE. 


MP  1447 

APPLICAnON  OF  REMOVAL  AND  CON¬ 
TROL  METHODS.  SECTION  1:  RAILWAYS; 
SECnON  2:  HIGHWAYS;  SECHON  3:  AIR¬ 
PORTS. 

Minsk,  L.D.,  et  al.  Handbook  of  snow;  principles,  pro¬ 
cesses,  management  and  use.  Edited  by  D.M.  Gray 
and  D.H.  Male,  Toronto,  Pergamon  Press,  1981, 
p.671-706,  24  refs. 

Brohm,  D  H.,  Cohen,  S.,  Hawkins,  L.M.E. 

35-3763 

SNOW  REMOVAL,  ICE  CONTROL,  WINTER 
MAINTENANCE,  ROAD  MAINTENANCE. 
RAILROADS.  AIRPORTS,  BRIDGES.  EQUIP¬ 
MENT,  WHITEOUT,  SNOW  FENCES,  SAND¬ 
ING. 


MP  1448 

ICE  CONTROL  AT  NAVIGATION  LOCKS. 
Hanamoto,  B.,  Specialty  Conference  Water  Forum 
'81,  San  Francisco,  Aug.  10-14,  1981.  Proceedings. 
Vol.2.  New  York,  A.ncrican  Society  of  Civil  Engi¬ 
neers,  1981,  p.1088-1095. 

35-4168 

ICE  CONTROL,  ICE  NAVIGATION,  LOCKS 
(WATERWAYS),  BUBBLING.  TESTS. 

A  method  for  conirollins  ice  at  navt|ation  locks  is  presented. 
A  high-flow  air  screen  placed  across  the  entrance  of  a  lock 
holds  back  ice  floating  downstream  or  pushed  head  of  traflic. 
The  analysis  is  based  on  low.flow  bubbler  systems.  The 
applicability  of  this  analysis  to  high-flow  systems  is  examined 
by  conducting  laboratory  tests.  (Audi.) 


MP  1449 

ICE  CONTROL  ARRANGEMENT  FOR  WINTER 
NAVIGATION. 

Perham,  R.E.,  Specialty  Conference  Water  Forum  '81, 
San  Francisco,  Aug.  10-14,  1981.  Proceedings. 
Vol.2,  New  York,  American  Society  of  Civil  Engi¬ 
neers,  1981,  p  1096-1103,  9  refs. 

35-4169 

ICE  NAVIGATION.  ICE  CONTROL.  RIVER  ICE. 
ICE  JAMS,  ICE  BOOMS,  WATER  LEVEL. 

This  paper  presents  a  four.ycar  summary  of  the  main  effects 
of  the  booms  on  ice  and  ship  interaction  and  vice-veru. 
Throughout  the  four  winter  seasons,  relatively  small  quantities 
of  ice  were  lost  over  and  between  the  booms  Ships 
usually  slid  through  without  influencing  the  boom  force  levels, 
although,  at  limes,  the  changes  they  wrought  could  be  large. 
One  DMm  needed  strengthening  and  artifleial  islands  were 
added  for  ice  subiliiy  upstream.  These  devices  and  frequent 
icebreaker  operations  were  able  to  compensate  for  the  ice 
movement  caused  by  winter  navigation  in  this  area 


MP  1450 

KINETIC  NATURE  OF  THE  LONG  TERM 
STRENGTH  OF  FROZEN  SOILS. 

Fish,  A.M.,  International  Symposium  on  Ground 
Freezing,  2nd,Trondheim,  Norway,  June  24-26,  1980 
Preprints,  Trondheim,  University,  Norwegian  Insti¬ 
tute  of  Technology,  1980,  p.95-108.  23  refs. 

36-8 

FROZEN  GROUND  STRENGTH.  SOIL  CREEP. 
STRESSES,  SOIL  TEXTURE.  TRIAXIAL  TESTS, 
RHEOLOGY.  TEMPERATURE  EFFECTS. 
ANALYSIS  (MATHEMATICS). 

Temperature  dependencies  of  the  failure  activation  energy 
of  frozen  soils  in  the  temperature  range  from  -0  55  to  . 
20C  were  studied  The  analysis  was  baKd  upon  experimen* 
ul  data  on  the  long-tctiii  failure  of  six  frozen  soils  .Manches¬ 
ter  and  Ottawa  sands.  Suflicid  and  Bal-Bayoss  clays,  flanoser 
silt  and  Kcloscy  sandy  loam  The  failure  activation  energy 
was  expressed  as  a  function  of  the  rheological  parameters 
of  the  long-term  strength  equaiion  in  the  form  of  the  sum 
of  two  components  an  imlial  value  that  is  independent 
of  failure  stress  and  a  stress-dependent  increment  of  the 
activation  energy  The  analysis  showed  that  the  initial 
value  of  the  fatiuie  activation  energy  vaned  between  the 
limits  of  104  and  19  4  kcal.'molc.  the  variation  of  slresv- 
dependent  increments  was  between  0  3  and  6  6  kea]  mole, 
and  the  sum  vanevl  from  12  9  to  19.7  kcal  mole  The 
smaller  initui  and  sum  values  of  the  activation  energy  refer 
to  the  clay  soils  and  the  greater  values  to  the  sandy  soils 


MP  1451 

STRENGTH  OF  FROZEN  SILT  AS  A  FUNCTION 
OF  ICE  CONTENT  AND  DRY  UNH  WEIGH’. 
Sayles,  F.H.,  et  a),  Intematioral  Symposium  on 
Ground  Freezing,  2nd,  Trondheim,  Notway,  June  24- 
26, 1980.  Preprints.  Trondheim,  University,  Norwe¬ 
gian  Institute  of  Technology,  1980,  p.  109-1 19. 12  tefs 
Carbee,  D.L. 

36-9 

FROZEN  GROUND  STRENGTH,  GROUND  WA¬ 
TER,  WATER  CONTENT,  STRESS  STRAIN  DIA¬ 
GRAMS.  COMPRESSIVE  PROPERTIES, 
GROUND  ICE,  LOADS  (FORCES).  GRAIN  SIZE. 
A  toul  of  43  unconfined  compression  tests  were  conducted 
on  frozen  specimens  of  remolded,  satuiated  Fairbanks  silt 
at  dry  unit  weights  ranging  from  993  to  1490  kilograms 
per  cubic  meter  with  total  water  contents  ranging  from 
0.28  to  0  58.  The  rate  of  strain  was  OOOS/s.  Using 
the  critenon  that  the  ice  matrix  in  the  soil  fractures  at 
the  fust  point  of  significant  yield  shown  m  the  stress-strain 
curve,  which  occurs  at  less  than  001  strain  in  this  study, 
the  “ice  matrix  strength"  is  shown  to  be  nearly  proportional 
to  the  volumetric  ice  content  of  the  soil  for  these  tests. 
The  strength  at  0  2  strain  appears  to  be  neatly  independent 
of  the  dry  unit  weight  and  water  content  of  the  soil. 


MP  1452 

OVERCONSOLIDATION  EFFECTS  OF 
GROUND  FREEZING. 

Cha.-r.bc.'lain,  E.J.,  Inlemational  Symposium  on 
Ground  Freezing,  2nd,  Trondheim,  Norway,  June  24- 
26,  1980.  Preprints,  'Trondheim,  University,  Norwe¬ 
gian  institute  of  Technology,  1980,  p.325-337,  10  refs. 
36-27 

SOIL  FREEZING.  CLAY  SOILS,  FREEZE  THAW 
TESTS,  FROZEN  GROUND  SETTLING,  FROZ¬ 
EN  GROUND  STRENGTH,  FROZEN  GROUND 
MECHANICS,  SOIL  WATER  MIGRA-HON, 
WATER  CONTENT.  STRESSES,  DENSITY 
(MASS/VOLUME),  SOIL  STRUCTURE. 

^ttlement  of  clay  soils  after  freezing  and  thawing  is  the 
result  of  the  sucuon  forces  that  draw  pore  water  to  the 
freezing  front.  These  suction  forces  cause  an  increase 
in  the  effective  stress  on  the  clay  beneath  the  freezing 
front,  and  thus  cause  an  overconsolidatior.  of  the  clay.  As 
these  suction  forces  often  exceed  I  atmosphere,  their  direct 
measurement  is  not  easy.  The  volume  changes  resulting 
from  the  freezing  and  thawing  of  clays  are  related  to  the 
plastic  limit  and  have  been  observed  in  the  laboratory  to 
be  as  high  as  25%.  If  provisioi,s  are  not  made  to  account 
for  these  volume  changes  in  a  ground  freezing  pri^t.  consider- 
able  damage  to  structures  can  occur  from  settlement  and 
the  resulting  stresses. 
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STUDY  OF  THE  CHOaNOF3,AGELLATES 
(ACANTHOEaOAE)  FROM  THE  WEDDELL 
SEA,  INCLUDING  A  DESCRIPTION  OF  J7/A- 
PHANOECA  MVLTtANNVLATA  N.  SP. 

Buck,  K.R.,  Feb.  1981.  28(1),  p.47-54.  20  refs. 
36-454 

SEA  ICE.  MICROBIOLOGY.  MARINE  BIOLO¬ 
GY.  ANTARCTICA— WEDDELL  SEA. 

Eight  species  of  loricate  chosnoflsgellatcs  (Acanthoecidse) 
have  been  observed,  by  light  and  electron  microscopy,  in 
samples  obtained  from  the  Weddell  Sea  durng  the  austral 
summer  of  1977.  The  distnbution  of  most  species  within 
the  Weddell  Sea  was  widespread.  Habiuts  included  the 
water  column,  the  edge  of  (or  ponds  on)  ice  floes,  and 
the  intenor  of  ice  floes  The  disinbulional,  environmental, 
habitat,  and/or  morphological  range  of  all  previously  desenbed 
species  is  expanded  Methods  of  sanation  of  transverse 
costal  diameters  between  genera  may  be  potentially  useful 
to  the  undenundtng  of  taxonomy  and  phytogeny  of  this 
fsmtly.  (Auth  mod) 
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NUMERICAL  SOLUTIONS  FOR  RIGID-ICE 
MODEL  OF  SECONDARY  FRO.ST  HEAVE. 
O'Neill,  K.,  et  al.  International  Symposium  on  Ground 
Freezing,  2nd.  Trondheim.  Norway.  June  24-26.  1980. 
Preprints.  Trondheim.  University.  Norwegian  Insti¬ 
tute  of  Technology.  1980.  p.656-669.  10  refs. 

Miller.  R.D. 
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FROST  HEAVE.  GROUND  ICE.  .SOIL  FREEZ¬ 
ING.  ICE  FORMATION,  ICE  LENSES.  ANAL¬ 
YSIS  (MATHEMATICS).  TEMPERATURE  EF¬ 
FECTS, 


MP  1455 

ON  THE  ACOUSTIC  EMISSION  AND  DEFOR- 
MA'nON  RESPONSE  OF  FINITE  ICE  PLATES. 
Xirouchakis,  P.C.,  et  al.  International  Conference  on 
Port  anrl  Ocean  Engineering  under  Arctic  Conditions, 
6th,  Qudbec,  Canada,  July  27-31, 1981.  Proceedings, 
Quibcc,  Canada,  Universitd  Laval,  1981,  p.385-394, 
15  refs. 

St.  Lawrence,  W.F. 

36-226 

ICE  ACOUSTICS.  ICfc  CRACKS.  FRACTURING, 
FLEXURAL  STRENGTH,  ICE  LOADS,  ICE 
CRYSTAL  STRUCTURE,  MICROSTRUCTURE, 
ICE  DEFORMA'nON,  STRESSES.  STRAIN 
TESTS,  ANALYSIS  (MATHEMATICS). 

In  the  present  investigation  acoustic  emission  methods  are 
UKd  to  study  the  microfracturing  activity  in  polycrysulline 
ice  subjected  to  flexural  loads  Expenmental  results  obtained 
in  the  laboratory  indicate  that  the  acoustic  emissions  recorded 
from  ice  are  important  in  desenbing  the  deformation  and 
frxetiire  of  ice. 

MP  1456 

DYNAMIC  ICE-STRUCTURE  INTERACTION 
ANALYSIS  FOR  NARROW  VERTICAL  STRU& 
TURES. 

Eranli,  E.,  et  al.  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions,  6th, 
Quebec,  Canada,  July  27-31,  1981.  Proceedings, 
Quebec,  Canada,  Universite  Laval,  1981,  p.472-479, 7 
refs. 

Haynes,  F.D.,  MlUtttinen,  M.,  Soong,  T.T. 

36-233 

ICE  SOLID  INTERFACE,  ICE  MECHANICS,  ICE 
LOADS,  ICE  PRESSURE,  ICE  STRUCTTURE,  DY¬ 
NAMIC  LOADS,  PENETRATION  TESTS,  EX¬ 
PERIMENTATION,  FATIGUE  (MATERIALS). 
This  paper  describes  a  method  of  computing  the  ice  force 
and  response  of  the  structure  on  the  basis  of  information 
given  for  ice  velocity  and  properties  of  ice  and  the  structure. 
The  method  is  a  step-by-step  procedure  using  mode  shape 
analysis  involving  two  basic  phases  Dunng  the  first  phaK 
the  structure  penetrates  into  the  ice  sheet  until  a  random 
loading  rate  dependent  ice  strength  is  resvhed  The  ice 
sheet  then  fails  within  an  area  with  finite  length.  Both 
the  penetration  and  the  failed  zone  ate  assumed  to  depend 
linearly  on  force.  The  ice  forces  and  structural  responses 
have  been  computed  for  a  test  structure  at  the  U.5.  Army 
Cold  Regions  Research  and  Engineering  Laboratory  in  Hano¬ 
ver,  New  Hampshire,  and  the  results  are  found  to  be  consistent 
with  those  actually  measured  in  laboratory  experiments. 
MP  1457 

SUMMER  CONDITIONS  IN  THE  PRUDHOE 
BAY  AREA,  1953-75. 

0>x,  G.F.N.,  et  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  6th, 
Qudbec,  Canada,  July  27-31,  1981.  Proceedings, 
Qudbec,  Canada,  Universitd  Laval,  1981,  p.799-808, 9 
refs. 

Dihn,  W.S. 

36-262 

SEA  ICE  DISTRIBUTION.  ICE  CONDITIONS. 
RADiOMETRY,  SEASONAL  VARIATIONS.  PE¬ 
TROLEUM  INDUSTRY.  ICE  BREAKUP, 
FREEZEUP. 

Long-term,  site-specific  suiistics  on  the  summer  ice  cnroiiions 
m  the  Hamson  Bay-Camden  Bay  area  are  presented  in 
probabilistic  terms  '  The  sutistics  arc  based  on  twenty- 
three  years  of  ice  observations  acquired  by  commercial  ships 
and  icebreakers,  ice  reconnaissance  flights,  and  vaiious  satel¬ 
lites  Data  IS  given  on  breakup  and  frcczcup  dales,  the 
first  occurrence  of  open  water,  and  the  number  of  continuous 
and  toul  open  water  days  The  impact  of  the  summer 
ICC  conditions  on  petroleum  activities  in  the  study  area 
arc  also  briefly  discussed 
MP  1458 

PRELIMINARY  RESULTS  OF  ICE  MODELING 
IN  THE  EAST  GREENLAND  AREA. 

Tucker,  W.B..  et  al,  Internttia.nal  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  6th, 
Qudbec,  Canada.  July  27-31,  1981.  Proceedings, 
()u6bec,  Canada.  Universitd  Laval,  1981,  p.867-878, 
13  refs 

Htbler.  W.D..  Ill 
36-267 

ICE  MODELS.  ICE  PLASTICITY.  STRESSES. 
DRIFT.  THERMODYNAMICS.  SEA  ICE.  BUOY¬ 
ANCY.  VISCOSITY. 

A  sea  ice  model  which  employs  a  viscous-plastic  constitutive 
law  has  been  applied  to  the  East  Greenland  area  The 
model  IS  run  on  a  40.km  spatial  scale  al  I  4  day  time 
steps  for  a  60-day  penod.  using  forcing  data  beginning  1 
October  1979.  Preliminary  results  verify  that  the  model 
predicts  reasonable  thicknesses  and  velocities  well  within 
the  ICC  margin  Separate  simulations  show  that  thermody¬ 
namics  only  and  free  drift  with  thcrmoitynamicv  produce 
inadequate  results  In  particular,  the  free  dnft  simulation 
produces  unrealistic  ice  trajectories  with  excessive  drift  toward 
the  cnavt  and  unreavonxble  nearshore  thicknesses  The 
net  results  of  these  simulations  tend  to  verify  li*,i  internal 
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ice  stress,  thermodynamics,  and  ice  import  must  be  considered 
to  properly  model  this  region. 

MP  1459 

POOLING  OP  OIL  UNDER  SEA  ICE. 

Kovacs,  A.,  et  al,  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  6th, 
Quebec,  Canada,  July  27>3i,  1981.  Proceedings, 
Qudbec,  Canada,  University  Laval,  1981,  p.912>922, 
15  refs. 

Morey,  R.M.,  Cundy,  D.F.,  Dieoff,  G. 

36-271 

OIL  SPILLS,  SEA  ICE,  ICE  BOTTOM  SURFACE, 
ICE  COVER  THICKNESS,  PROFILES,  RADAR 
ECHOES,  ECHO  SOUNDING,  WATER  POLLU¬ 
TION,  ENVIRONMENTAL  IMPACT. 

Ice  thickness  profiles  were  constructed  for  six  fast  ice  locations 
in  the  vicinity  of  Prudhoe  Bay,  Alaska,  using  a  radar  echo 
sounding  system.  The  sounding  data  revealed  in  detail 
the  undulaung  relief  of  the  bottom  of  the  sea  ue  in  which 
oil  could  pool  up  if  released  under  the  ice.  In  general, 
ice  bottom  morphology  was  found  to  reflect  variation  of 
the  surface  snow  cover  thickness  and  ice  deformation  How* 
ever,  at  several  sites  the  ice  bottom  relief  could  not  be 
correlated  with  these  factors.  Slush  ice  accumulations 
of  up  to  0  5  m  were  apparently  the  cause  of  this  bottom 
roughness.  Estimates  of  the  volume  of  oil  that  could 
pool  up  in  the  ice  bottom  relief  range  fiom  20.000  to  60.000 
cu  m/sq  km.  For  undeformed  fast  ice  with  no  Ixittom 
slush  ice  growth,  the  potential  pooling  capacity  varied  from 
about  10,000  to  33,000  cu  m/sq  km  The  effect  of  slush 
ice  relief  and  structure  on  potential  under*tce  oil  pooling 
is  for  the  most  pat:  unknown 

MP  1460 

SEA  ICE  PILING  AT  PAIRW.lv  ROCK,  BERING 
STRAIT,  ALASKA:  OBSERVATIONS  AND 
THEOREnCAL  ANALYSIS. 

Kovacs,  A.,  et  al,  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  6th, 
Qudbec,  Canada,  July  27-31,  1981.  Proceedings. 
Qudbec,  Canada,  University  Laval,  1981,  p.985-iOOO. 
IS  refs. 

Sodhi,  D.S. 

36*276 

SEA  ICE,  ICE  PILEUP,  ICE  CONDITIONS,  ICE 
FORMATION.  PRESSURE  RIDGES,  REMOTE 
SENSING.  LANDSAT.  GROUNDED  ICE,  FLEX¬ 
URAL  STRENGTH.  FLOATING  ICE.  ANALYSIS 
(MATHEMATICS),  OFFSHORE  STRUCTURES, 
Information  on  sea  ice  conditions  in  the  Bering  Strait  and 
the  icefoot  formation  around  Fairway  Rock,  located  in  the 
strait,  is  presented.  Cross*sectional  profiles  of  Fairway 
Rock  and  the  relief  of  the  icefoot  are  given  atone  with 
theoretical  analyses  of  the  possible  forces  actne  dunng  icefoot 
formation.  It  is  shown  that  the  ice  cover  most  likely 
faib  in  flexure  as  opposed  to  crushing  or  buckling,  as  the 
former  requires  less  force  Field  obKrvations  rocal  that 
the  Fairway  Rock  icefoot  is  massive,  with  ridges  up  to 
15  m  high,  a  seaward  face  only  20  deg  from  vertical,  and 
interior  ridge  slopes  averaging  33  deg  The  icefoot  is 
believed  to  be  grounded,  and  its  width  ranges  from  less 
than  10  to  over  100  meters. 

MP  1461 

PLANETARY  AND  EXTRAPLANETARY  EVENT 
RECORDS  IN  POLAR  ICE  CAPS. 

Zeller,  E.J.,  et  al,  Colloquium  on  Planetary  Water,  3rd, 
Niagara  Falls,  New  York,  Oct  27-29,  1980.  Pro¬ 
ceedings.  Buffalo,  N  Y  ,  State  University  of  New  York. 
(1980],  p.18-27.6  refs 
Parker,  B.C,  Cow,  A.J. 

36-565 

ICE  SHEETS.  LAND  ICE.  GLACIER  MASS  BAL¬ 
ANCE.  PLANETARY  ENVIRONMENTS.  ATMO¬ 
SPHERIC  COMPOSITION,  VOLCANIC  ASH. 

A  curve  of  nitrate*N  concentration,  plotted  from  1633  indiv'tdu- 
al  analyses  from  a  108  meter  ftm  core  dnlled  at  South 
Pole  Station  in  1978*79.  is  presented  Ihe  most  prominent 
feature  of  the  background  curve  is  the  sharp  drop  m  nitrate 
between  1630  and  1720.  a  period  of  unusuall>  low  solar 
activity.  ft  is  suggested  that  a  comparison  of  this  data 
mth  those  of  polar  caps  of  other  pl-;,<ts  would  make  i: 
possible  to  identify  solar  s)stem*wide  vTcets 

MP  1462 

DISTINGUISHING  CHARACTERISTICS  OF 
DIAMICrONS  AT  THE  MARGIN  OF  THE 
MATANUSKA  GLACIER.  ALASKA. 

Lawson.  O.E.  1981.  Vol.2.  p.78-84.  34  refs. 

36-636 

GLACIAL  DEPOSITS.  SUBGLACIAL  DRAIN¬ 
AGE.  MORAINES.  SEDIMENT  TRANSPORT. 

The  origins  of  diamictons  deposited  at  the  Matanuska  Glacier 
are  identified  in  stratigraphic  sequences  maml>  b>  the  presence 
or  absence  of  a  pebble  fabne.  .nternal  structure,  and  variation 
in  travel'size  clast  dtsiributton  These  properties  correlate 
with  major  differences  in  deposiiional  mechanisms  and  source 
material.  Meli*out  nil  mostly  inhents  fabric,  internal  struc¬ 
ture.  and  grain-sire  distnbution  from  its  debris-laden  basal 
ice  source  Sediment  How  deposits  and  lec-slopc  colluvium 
(deposited  by  ablaiionai  slope  processes)  have  properties  devel¬ 
oped  by  rcscdimentation  mechanisms  Melt-out  till  ranges 


from  stni 'iw  eless  to  stratified  with  interspersed  lenses  and 
discontinuous  laminae,  and  generally  possesses  a  well-defined 
pebble  fabric. 

MP  1463 

ECOLOGICAL  IMPACT  OF  WHEELED, 
TRACKED,  AND  AIR  CUSHION  VEHICLE 
TRAFFIC  ON  TUNDRA* 

Abeic,  G.,  International  Society  for  Terrain-Vehicle 
Systems  International  Conference,  7th,  Calgary,  Al¬ 
berta,  Aug.  16-20,  1981.  Proceedings,  Hanover, 
N.H.,  ISTVS,  1981,  p.11-37,  19  refs. 

36-760 

TUNDRA.  DAMAGE,  ALL  TERRAIN  VEHI¬ 
CLES,  TRACKED  VEHICLES.  ENVIRONMEN¬ 
TAL  IMPACT,  VEHICLE  WHEELS,  PLANT 
ECOLOGY. 

Traffic  tests  were  conducted  on  Alaskan  tundra  near  Barrow 
in  1971.  The  impact  ofan  air  cushion  vehicle  is  significantly 
less  than  that  of  a  tracked  or  wheels  vehicle  and  is  limited 
to  whatever  damage  is  done  to  the  vegetation  b>  skirt  contact, 
the  effects  of  cushion  pressure  and  cushion  air  flow  are 
insignificant.  The  impact  of  wheeled  and  tracked  vehicles 
is  influenced  primanty  by  the  type  and  geometry  of  tires 
or  tracks,  ground  contact  pressure,  and  the  number  of  traffic 
passes. 

MP  1464 

SUBSEA  TRENCHING  IN  THE  ARCTIC. 

Mellor,  M.,  International  Society  for  Terrain-Vehicle 
Systems.  International  Conference,  7th,  Calgary,  Al¬ 
berta,  Aug.  16-20,  1981.  Proceedings,  Hanover, 
N.H.,  ISTVS,  1981,  p.843-882,  Refs,  p.873-875. 
36-768 

TRENCHING,  OCEAN  BOTTOM.  BOTTOM 
SEDIMENT,  PIPELINES.  ICE  SCORING,  PRES¬ 
SURE  RIDGES.  ICEBERGS, 
tinvifonmental  eonditions  are  described  for  the  continental 
shelf  of  the  western  Arctic,  and  for  the  shelf  of  Labrador 
andNc  "foundiand.  Special  emphasis  is  given  to  the  gouging 
of  bottom  sediments  by  ice  pressure  ndges  e:>o  icebergs, 
and  an  approach  to  systematic  risk  analysis  is  outlined 
Protection  of  sutoea  pipelines  and  cables  by  trenching  and 
direct  embedment  b  discussed,  touching  on  burial  depth, 
degree  of  protection,  and  environmental  impact.  jnven- 
lional  land  techniques  can  be  adapted  for  trenching  across 
the  beach  and  through  the  shallows,  but  in  deeper  water 
special  equipment  is  required 
MP  1465 

MORPHOLOGICAL  INVESTIGATIONS  OF 
HRST-YEAR  SEA  ICE  PRESSURE  RIDGE 
SAILS. 

Tucker,  W.B..  ct  al.  1981,  Vol.5.  p.1-12.  16  refs 
Govoni,  J.W. 

36-811 

PRESSURE  RIDGES.  SEA  ICE.  ICE  STRUCTURE, 
ICE  COVER  THICKNESS.  OFFSHORE  STRUC¬ 
TURES,  ICE  PRESSURE.  ICE  STRENGTH. 

MP  1466 

COLD  WEATHER  CONSTRUCnON  MATERI¬ 
ALS;  PART  2— REGULATED-SET  CEMENT  FOR 
COLD  WEATHER  CONCRETING,  HELD  VALI¬ 
DATION  OF  LABORATORY  TESTS. 

Houston.  B.J ,  ct  al.  Sep.  1981.  C-75-1 1.  33p. 

Hoir.  G.C. 

36-1028 

CONSTRUCTION  MATERIALS.  WINTER  CON¬ 
CRETING.  CONCRETE  STRENGTH.  CEMENTS. 
CONCRETE  PLACING,  CONCRETE  AGGRE¬ 
GATES.  TEMPERATURE  EFFECTS.  TESTS. 

MP  1467 

SURFACE  DISTURBANCE  AND  PROTECTION 
DURING  ECONOMIC  DEVELOP.MENT  OF 
THE  NORTH. 

Brown.  3.  et  at,  Novosibirsk.  Nauka.  1981.  88p..  In 
Russian  with  English  table  of  contents  enclosed. 
Refs,  p.59-80. 

Grave,  N.A. 

36-1009 

PERMAFROST  PRESERVATION.  HUMAN  FAC¬ 
TORS.  DAMAGE.  OIL  SPILLS.  PERMAFRO.ST 
DISTRIBUTION. 

MP  1468 

SEA  ICE:  TI  IF.  POTENTIAL  OF  REMOTE  SENS¬ 
ING. 

Weeks.  W.F .  Fall  1981.  24(3).  p  39-48. 

36-1047 

SEA  ICE.  LAKE  ICE.  ICE  PHYSICS.  REMOTE 
SENSING.  SPACEBORNE  PIIOTOGRAPIIV. 

MP  1469 

MODELING  OF  ANISOTROPIC  ELECTRO¬ 
MAGNETIC  REFLECTIONS  FROM  SF.A  ICE. 
Golden.  K.M.,  ct  al.  .Sep  20.  1981.  86(C9).  p.8I07. 
8116.  17  refs. 

Ackley.  S.F. 

36- 1 089 

SEA  ICE.  ICF.  SALINITY.  ELECTROMAGNETIC 
PROPF,RTIE.S.  ANISOTROPY. 


The  contribution  of  brine  layers  to  observed  reflective  anisotro¬ 
py  of  sea  ice  at  2100  MHz  is  quantitative!)  assessed,  and 
a  theoretical  explanation  for  ob^rved  reflective  anisotropy 
IS  proposec  in  terms  of  anisotropic  electric  flux  penetration 
into  the  brine  layers.  The  sea  tee  is  assumed  to  be 
a  stratified  dielectric  consisting  of  prue  ice  containing  ellipsoi¬ 
dal  conducting  inclusions  (bnne  layers)  uniformly  aligned 
with  their  long  a.ies  perpendicular  to  the  preferred  crystallo¬ 
graphic  c  axis  direction  The  asymmetncal  geometry  of 
the  bnne  layers  is  shown  to  produce  an  anisotropy  in  the 
complex  dielectnc  constant  of  sea  ice  The  contnbution 
of  these  layers  to  the  reflective  anLsotropy  is  examined  with 
a  numerical  method  of  approximating  the  reflected  power 
of  a  radar  pulse  incident  on  a  slab  of  sea  ice  (Auth 
mod.) 

MP  1470 

INTEGRAL  TRANSFORM  METHOD  FOR  THE 
LINEARIZED  BOUSSINESQ  GROUNDWATER 
FLOW  EQUATION. 

Daly,  C.J ,  cl  al,  Aug.  1981, 17(4),  p.875-884,  10  refs 
Morel-Seytoux,  H.J. 

36-1123 

GROUND  WATER,  WATER  FLOW.  MATH¬ 
EMATICAL  MODELS.  SOIL  WATER. 

An  analytical  procedure  is  de>  eloped  for  the  deterr..ination 
of  potentiometrie  head  in  nonhomogeneous  aquifers  Both 
steady  iind  unsteady  flow  conditions  are  considered.  Tlie 
analytical  procedure  is  based  upon  the  use  of  orthojional 
functions  It  consists  essentially  of  assuming  an  appropriate 
orthogonal  series  for  both  the  aquifer  properties  and  the 
unknown  potentiometrie  head.  The  technique  is  applied 
to  several  one*  and  two-dimensional  flow  problems  where 
conditions  are  described  by  the  linearized  Boussinesq  equation. 
The  result  of  the  analysis  is  the  expression  of  potentiometrie 
heads  in  analytic  form.  Subsequent  use  of  Darcy’s  law 
yields  accurate,  analytic  equations  for  the  associated  velocity 
fields.  Such  representations  of  the  flow  field  are  a  potential 
benefit  for  prediction  of  mass  transport  m  groundwater  since 
velocity  IS  known  as  a  continuous  function  of  space  and 
time.  Other  useful  features  of  the  orthogonal  senes  approach 
include  its  straightforward  application  The  approach  is 
also  shown  to  eliminate  the  introduction  of  discretization 
errors  associated  with  the  use  of  node  systems  which  are 
required  by  many  alternative  numerical  methods. 

MP  1471 

WATERSHED  MODELING  IN  COLD  REGIONS: 
AN  APPLICATION  TO  THE  SLEEPERS  RIVER 
RESEARCH  WATERSHED  IN  NORTHEAST¬ 
ERN  VERMONT. 

Stokely,  J.L.,  Hanover,  N.H..  Dartmouth  College, 
June  1980,  24Ip..  M.E.  thesis.  Refs.  p.I7S-l92. 
36-1275 

WATERSHEDS,  SNOWMELT.  RUNOFF,  FROZ¬ 
EN  GROUND.  SOIL  WATER,  STREAM  FLOW, 
SNOW  ACCUMULATION.  ABLATION.  MOD¬ 
ELS,  COMPUTER  APPLICATION.  HYDROLO¬ 
GY,  FLOODS. 

MP  1472 

DISTORTION  OF  MODEL  SUBSURFACE 
RADAR  PULSES  IN  COMPLEX  DIELECTRICS. 
Arcone.  S.A .  Sep.-Oct.  1981,  16(5).  p.855-864,  19 
refs. 

36-1864 

SEA  ICE.  GROUND  ICE.  ICE  ELECTRICAL 
PROPERTIES,  RADAR  ECHOES.  SUBSURFACE 
INVESTIGATIONS.  WAVE  PROPAGATION, 
ELECTRIC  FIELDS,  MATHEMATICAL  MOD¬ 
ELS.  DIELECTRIC  PROPERTIES. 

The  propagation  of  subsurface  radar  pulses  in  complex  dielec¬ 
tric  media  is  studied  numencall)  The  model  waveform 
is  a  I0*ns  sinusoidal  c>cle.  and  the  media  properties  are 
similar  to  those  of  moist  ground  or  sea  ice.  When  the 
real  part  of  the  dielectnc  permittmiy  is  frequency  independent 
and  the  imagmaty  part  is  dominated  by  the  dc  rcsisinii), 
ampliiudn  of  the  postiuc  and  negatne  half  cycles  unbalance, 
and  the  sinusoidal  r:ro  croviing  is  delayed  irom  .kS  normal 
pt^sition.  In  these  cases,  if  reflector  depth  is  known,  the 
dielectric  constant  car.  ^  meisurcd  from  the  time  delay 
of  the  leading  edge  o'  the  signal,  and  the  dc  resistivity 
can  be  estimated  f  om  a  lompariton  of  the  input  and  output 
pulse  power  spectra  W'nen  dirt-ciric  permittivity  is  frequen* 
c>  dependent  through  a  simple  i:laxatton  process,  waveform 
distortion  depends  on  relaxation  frequency  In  addition, 
if  reflector  depth  is  known,  the  dteiccirte  relaxation  parameters 
may  be  estimated  when  the  mcilium  relaxation  frequency 
lies  above  and  below  the  major  portion  of  the  pulse  bandwidth, 
respectively 

MP  1473 

SNOW  MEASUREMENTS  IN  RELATION  TO 
VEHICLE  PERFORMANCF.. 

Harrison.  W.L.  July.  1981.  No.8l.I6.  p  U-Id.  ADA- 
106  972.  2  refs. 

36*1392 

SNOW  COMPRESSION.  VEHICLES.  TRACTION. 
SNOW  DEPTH.  SNOW  DRIIT.  SNOW  CRYSTAL 
STRtCTtRE.SNOW  DENSITY. SNOW  COVER 
EFFECT. 
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MP  U7< 

APPLICATION  01  ENERGETICS  TO  VEHICLE 
TRAPnCABILITY  PROBLEMS. 

Brown,  R.L.,  July,  1981,  No.81-16,  p.2S-38,  ADA-106 
972,  8  refs. 

36-1393 

SNOW  COVER  EFFECT,  TRACTION,  VEHI¬ 
CLES,  TRAFFICABILITY,  SNOW  DENSIT.', 
SNOW  COMPACTION. 


MP  1475 

PREDICnON  METHODS. 

Harrison,  W.L.,  July,  1981,  No.81-16,  p.39-46,  ADA- 
106  972. 

36-1394 

SNOW  COVER  EFFECT,  TRACTION,  VEHI¬ 
CLES,  TRAFFICABILITY,  SNOW  STRENGTH, 
FORECASTING,  MATHEMATICAL  MODELS, 
SNOW  DEPTH,  VEHICLE  WHEELS,  TRACKED 
VEHICLES. 


MP  1476 

FIELD  INVESTIGATIONS. 

Htrrison,  W.L.,  July,  1981,  No.81-16,  p.47-48,  ADA- 
106  972. 

36-139S 

SNOW  COVER  EFFECT,  TRACTION,  VEHI¬ 
CLES,  TRAFFICABILITY,  TESTS. 


MP  1477 

ANALYSIS  OF  VEHICLE  TESTS  AND  PER¬ 
FORMANCE  PREDlCnONS. 

Bcrier,  R.H.,  et  al,  July,  1981,  No.81-16,  p$l-67, 
ADA-106  972. 

Brown,  R.L.,  Harrison,  W.L.,  Irwin,  G.S. 

36-1396 

SNOW  STRENGTH,  VEHICLES,  TRACTION, 
SHEAR  STRESS,  LOADS  (FORCES),  SNOW 
COMPACTION,  TESTS,  SNOW  DEPTH,  FORE¬ 
CASTING,  ANALYSIS  (MATHEMATICS). 


MP  1478 

SHALLOW  SNOW  TEST  RESULTS. 

Harrison,  W.L.,  July,  1981,  No.81-16,  p.69-71,  ADA- 
106  972. 

36-1397 

SNOW  DEPTH,  SNOW  COVER  EFFECT,  VEHI¬ 
CLES,  TRACTION,  TRAFFICABILITY,  SHEAR 
STRESS,  TESTS. 


MP  1479 

OBSERVATIONS  OF  CONDENSATE  PRO- 
nLES  OVER  ARCTIC  LEADS  WITH  A  HOT- 
nLM  ANEMOMETER. 

Andreas.  E.U.  et  al,  1981,  Vol.107,  p.437.460.  Refs. 
p.457-460. 

Williams,  R.M.,  Paulson,  C.A. 

36-1199 

POLYNYAS,  PACK  ICE.  PROFILES.  DROPS 
(LIQUIDS).  TURBULENT  EXCHANGE,  WATER 
TEMPERATURE.  TEMPERATURE  GRADI¬ 
ENTS.  CONDENSATION,  ANEMOMETERS. 
ANALYSIS  (MATHEMATICS). 


MP  1480 

THERMAL  ENERGY  AND  THE  ENVIRON¬ 
MENT. 

Crosby,  R.L.,  et  al,  Hanover,  N.H  .  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory.  Nov. 
1975,  3p.  +  2p.  figs.,  Presented  at  Energy  and  Envi. 
ronment  Conference,  Dallas,  Texas. 

Aamot,  H.W.C.,  Wright.  E.A. 

36-1422 

HEAT  SOURCES.  HEAT  LOSS.  THERMAL  EF- 
FECrS.  THERMAL  POLLUTION.  ENVIRON¬ 
MENTAL  IMPACT.  COLD  WEATHER  CON- 
STRUenON.  POLAR  REGIONS. 


MP  1481 

INLET  CURRENT  MEASURED  WITH  SF-ASAT- 
1  SYNTHETIC  APERTURE  RADAR. 
Shemdin.O.H..el  al.  Oct  1980. 48(4).  p.35-37. 4  refs 
Jain,  A..  Hsiao,  S.V..  Gatto,  L.W. 

36-1430 

WATER  INTAKES.  OCEAN  CURRENTS. 
REMOTE  SENSING.  AIRBORNE  RADAR.  MI¬ 
CROWAVES. 


MP  1482 

COMPARISON  OF  THERMAL  OBSERVA¬ 
TIONS  OF  MOUNT  ST.  HELENS  BEFORE  AND 
DURING  THE  HRST  WEEK  OF  THE  INITIAL 
1980  ERUPTION. 

St.  Lawrence,  W.F.,  et  al,  Sep.  26,  1980,  Vol.209, 
F.1526-1527.  11  r.'fs. 

Qamar,  A.,  Moore,  J.,  Kendrick,  G. 

36-:  549 

THERMAL  REGIME,  VOLCANOES,  TEMPERA¬ 
TURE  MEASUREMENT.  INFRARED  RECON¬ 
NAISSANCE.  MOUNTAINS.  VOLCANIC  ASH, 
UNITED  STATES— WASHINGTON— MOUNT 
SAINT  HELENS. 

MP  1483 

RESULTS  FROM  A  MATHEMATICAL  MODEL 
OF  FROST  HEAVE. 

Guymon,  G.L.,  et  al,  1981,  No.809,  p.2-6.  13  refs. 
Berg,  R.L..  Johnson,  T.C.,  Hromadka,  T.V.,  II. 
36-1729 

FROST  HEAVE,  HEAT  TRANSFER.  SOIL 
WATER  MIGRATION.  FROST  PENETRATION, 
TEMPERATURE  EFFECTS,  MATHEMATICAL 
MODELS. 

A  onc'dimensional  model  for  simulation  of  frost  heave  m 
•  vertical  soil  column  is  presented.  The  model  is  based 
on  simultaneous  computation  of  heat  and  moisture  transport 
in  a  freerini  or  thawinf  sent.  Thermal  processes  at  the 
freezing  lr«)nt  are  approximated  by  a  lumped  isothermal 
approach.  The  model  accurately  simulates  frost  heave, 
soil  pore^watp'  pressures,  and  temperatures  when  compared 
with  a  laboratory  freezing  column;  however,  to  achieve  ade* 
quate  correlation  certun  model  parameters  must  be  determined 
by  calibration.  Bv*cause  the  model,  like  the  frost'heave 
process  itself,  is  highly  sensitive  to  environmental  and  soil 
parameters  that  are  var*eble  in  both  time  and  space,  purely 
deterministic  simulations  will  not  provide  sufTicien'Iy  accurate 
predictions  Consequently,  further  development  of  >he 
model  is  required  in  order  to  include  a  statisticahprobabilti'ic 
approach  for  estimating  frost  heave  within  specified  confidence 
limits. 

MP  1484 

EFFECT  OF  FREEZING  AND  THAWING  ON 
RESILIENT  MODULUS  OF  A  GRANULAR  SOIL 
EXHIBHING  NONLINEAR  BEHAVIOR. 

Cotcg  D.M.,  et  al.  1981.  No  809.  p.19-26.  15  refs. 

Irwin.  L.H.,  Johnson.  T.C 

36-1732 

FREEZE  THAW  CYCLES.  SUBGRADE  SOILS. 
SOIL  STRENGTH.  SOIL  FREEZING.  GROUND 
THAWING.  ELASTIC  PROPERTIES.  STRESSES. 
DENSITY  (M  \SS/VOLUME).  SOIL  TEMPERA- 
TURE. 

Frecze-thaw  <  ■  expenenced  m  areas  of  seasonal  frost 
can  cause  wide  i  f  canons  in  th?  supporting  capacity  of  subgrade 
materials  V’<  U.S  Army  Cold  Regions  Research  and 
Engineenog.  wzboratory  is  currently  engaged  in  a  program 
to  assess  these  variations  in  a  number  of  soils  used  in 
roadway  and  airfield  construction  The  complete  testing 
and  inalysts  procedure  for  one  of  these  test  soils  is  presented. 

MP  1485 

TING  FROST  ACTION  BY  USING  AN 

ins:  rl*vented  soil  column. 

Ingcrsoll.  J..  el  al.  1981.  No.809.  p  34>42.  6  refs. 

Bcfp  *?.L. 

JO-1 

FROJsT  ACTION.  FROZEN  GROUND  MECHAN¬ 
ICS.  FREEZE  THAW  TESTS.  SOIL  WATER.  SOIL 
TEMPERATURE.  WATER  CONTENT.  MATH¬ 
EMATICAL  MODF.LS. 

The  use  of  an  instrumented  soil  cedumn  m  tests  to  develop 
a  mathematical  mode*  of  the  fr«>si-hcavc  process  is  described 
Trrsiomeiers.  heat-flo>-  meters,  thermocouples,  and  electrical 
resistivity  gages  were  installed  throughout  a  soil  column 
filled  with  Fairbanks  sill  Oicna  Hot  Spnnp  sill,  or  >^cst 
Lebanon  gravel.  The  ctdumn  was  100  cm  long  and  about 
14  cm  in  diameter  An  open  system  was  used  and  abso.'ptinn 
was  monitored  during  the  freezing  process  Tests  were 
conducted  by  using  a  constant  rale  of  frost  penetration, 
a  constant  hcal-f1o«  rate,  or  three  sequentially  lower  tempera¬ 
ture  step  changes  at  the  soil  surface  The  soil  column 
has  provided  critical  data  for  vcnlication  of  a  nre-dimcnsional 
mathematical  model  for  cstimattn|;  frost  heave.  As  more 
soils  are  tested,  this  equipment  will  assist  m  improving  and 
developing  algorithms  for  the  mathematical  model  and  the 
most  cniical  parameters  that  affccl  frost  heave  in  a  given 
soil-e  g .  sureharge.  free  water  level,  and  hydraulic  conduetiv-iiy 
A  priKcdure  i>  also  presented  for  dctcrminin|  the  saturated 
and  unsaturaicd  hydraulic  conductivity  and  moisture-retention 
characterisitcs  of  a  soil 
MP  1486 

COMPARATIVE  EVALUATION  OF  FROST- 
SUSCEPTIBILITY  TESTS. 

OiamDcrlam.  E.J .  1981.  No.809.  p.42-52.  89  refs. 
36-1735 

.SOIL  l-RF.EZING.  SOIL  WATER.  FROST  RF^StST- 
ANCF..  FROST  HEAVE.  GROUND  ICE.  FREEZE 
THAW  TEST.S.  FROST  ACTION.  GRAIN  SIZE. 
PARTICLE  SIZE  DISTRIBUTION. 


Methods  of  determining  the  frost  susceptibility  of  soib  are 
identified  and  presented.  More  than  100  criteria  were 
found,  the  most  common  were  based  on  particle-size  character¬ 
istics  These  particle  size  criteria  are  frequently  au|mented 
by  informatiou  such  as  gram-size  distribution,  umformity 
coefficients,  and  Atterberg  limits  Other  types  of  informa¬ 
tion.  such  as  permeability,  mineralogy,  and  soil  classification, 
have  also  been  required.  More  complex  methods  that 
requ;-e  tssts  based  on  pore-size  distribution,  moisture  tension, 
hydraulic  conductivity,  heave  stress,  and  frost  heave  have 
also  been  proposed.  However,  none  has  proved  to  be 
a  universal  test  for  determining  the  frost  susceptibility  of 
soils  Based  on  this  survey,  four  methods  are  proposed 
for  further  study:  the  U.S.  Army  Corps  of  Engineers  Frost- 
Susceptibility  Oassification  Systems,  the  moisture-tension/hy- 
draulic-conductivity  test,  a  new  frost-heave  test,  and  the 
Ckitfomia  beanng  ratio  after-thaw  test. 

MP  1487 

SIMULATION  OF  THE  ENRICHMENT  OF  AT¬ 
MOSPHERIC  POLLUTANTS  IN  SNOW  COVER 
RUNOFF. 

Colbcck,  S.C.,  Oct.  1981.  17(5).  p.1383-1388. 17  refs. 
36-1887 

AIR  POLLUTION.  SNOW  IMPURITIES,  RUN¬ 
OFF,  MELTWATER,  WATER  POLLUTION, 
SNOW  MELTING,  FREEZE  THAW  CYCLES, 
SOLUBILITY.  SNOW  DEPTH. 

The  soluble  impurities  contained  in  a  snow  cover  can  be 
concentrated  as  much  as  five  fold  in  the  first  fractions 
of  snowmelt  runoff  In  addition,  daily  impurity  surges 
are  possible.  Melt-freeze  cycles  concentrate  the  impurities 
in  the  lower  portion  of  the  snow  cover,  hence  preparing 
the  impuniies  for  rapid  removal.  Environmental  damage 
can  occur  due  to  the  concentration  and  rapid  release  of 
atmospheric  pollutants  from  the  snow,  especially  in  areas 
of  'acid  precipitation'  The  enrichment  of  the  solub'c 
impurities  is  explained  and  the  .'esults  of  laboratory  experiments 
are  given. 

MP  1488 

TESTS  OP  FRAZIL  COLLECTOR  LINES  TO  AS¬ 
SIST  ICE  COVER  FORMATION. 

Perham.  R.E.,  Dec.  1981.  8(4),  p.442-448,  With 
French  summary.  1  ref. 

36-1866 

FRAZIL  ICE,  ICE  FO^.MATION,  ICE  ACCRE¬ 
TION.  ICE  GROWfH.  WATER  FLOW.  ICE 
COVER  STRENGTH.  RIVER  ICE.  NUCLEATING 
AGEN  TS,  ICE  BOOMS. 

A  preliminary  investigation  was  made  of  the  cffeei  of  frazil 
ice  on  arrays  of  lines  posilioi.tJ  in  Oowmg  water  under 
winter  conditions  It  was  found  that  the  lines  would 
provide  a  stable  b-.>is  for  forming  an  ice  cover  on  many 
stream  reaches  thxt  wouM  normally  remain  open  because 
of  high  velocity  a'^d  sh.ilo-v  depths.  Tests  were  conducted 
in  a  refrigerated  fium.  a  d  in  small  mountain  rivers  Flume 
depths  varied  'rom  3-22  cm  and  river  depths  varied  from 
33-50  cm  A'f^ge  (lev  velocities  hid  a  range  of  008- 
004  m/s  in  th.'  ilumr  snd  a  range  of  06-0.8  m/s  in  the 
nvers  Fra^.l  ice  w.)uld  grow  on  a  line  quite  rapidly 
achieving  a  diameter  of  32  mm  in  15  min.  on  a  32  mm 
dia  line  in  the  flume  In  the  river,  overnight  accumulations 
reached  20  cm  in  depth  A  few  drag  force  measurements 
were  made  which  yielded  an  average  shear  drag  cocfTicieni 
of  0  16  The  results  suggest  methods  of  increasing  our 
contr''!  over  ice 

MP  1489 

ONE-DIMtN5IONAL  TRANSPORT  FROM  A 
HIGHLY  CONCENTRATED.  TRANSFER  TYPE 
SOL’VCE. 

O'Ncl. .  K  I9S2.  25(1).  p.27.36.  With  French.  Ger¬ 
man  itiid  Ki  p’f'.j'i  summaries.  27  refs. 

36-I8r.: 

HEAT  transfer.  MASS  TRANSFER.  FLOW 
RATE,  ANALYSIS  (MATHEMATICS). 

In  both  heat  and  mass  transfer,  situations  arise  in  which 
an  entity  considered  as  a  sourcc/sink  has  strength  which 
can  only  be  expressed  m  terms  of  an  unknown  rate  of 
source  -flow  Held  transfer  This  occurs  when  transfer 
between  the  source  and  medium  is  dnven  by  a  dependent 
variable  differcnee  which  is  unknown,  because  the  responding 
medium  value  is  unknown  .Manifnid  mathematical  com¬ 
plexities  ansc  when  m  addition  the  source  is  highly  concentrat¬ 
ed  spatially  relative  to  the  size  of  the  overall  domain  A 
1-dim  conveclivc-dtffuvive  transport  equation  suitable  for  this 
cause  may  be  solved  by  simultaneous  use  of  the  Fourier 
transform  and  its  inverse  in  the  same  equation,  together 
with  other  transformation  and  mznipuiation  From  the 
solution  obtained  for  the  case  of  constant  source  intensity, 
one  may  construct  a  general  expression  for  the  solution 
when  source  intensity  vanes  atbitrarily  in  time  Explicit 
expressions  are  obtained  for  volution  of  the  fundarrcnlal 
case  of  temporally  sinut4Mdal  source  intensity 

MP  1490 

SMALL  CALIBKR  PROJECTILK  PF.NCTRA- 
TION  IN  FROZEN  SOIL. 

Richmonil,  P.W..  July  1980.  4(3).  P.SOI-82J.  1 1  refs. 
36.1820 

PROJECTILE  PENETRATION.  TROZEN 
GROUND  STRENGTH.  IMPACT  STRENGTH. 
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MP  1491 

REMOTE  SENSING  OF  WATER  QUALITY 
USING  AN  AIRBORNE  SPECTRORADIOME- 
TER. 

McKim,  H.L.,  et  al,  Intemitionil  Symposium  on 
Remote  Sensing  of  the  Environment,  14th,  Sin  Jose, 
Costi  Rica,  Apr.  23-30,  1980.  Proceedings, 
[1980],  P.13S3-1362,  6  refs. 

Merry,  C.J.,  Layman,  R.W. 

36-1886 

WATER  CHEMISTRY,  REMOTE  SENSING,  SUS¬ 
PENDED  SEDIMENTS,  SPECTROSCOPY,  RADI- 
OMETRY,  AIRBORNE  EQUIPMENT. 

An  airborne  spectroradiometer  with  500  parailel  channels 
hat  been  used  to  monitor  water  quality  in  various  water 
environments.  Fieid  eapenmenu  were  run  to  test  and 
evaiuate  the  instrument’s  response  to  vanous  amounts  of 
suspended  materials  in  water.  Procedures  were  evaluated 
in  the  laboratory  to  separate  the  vanous  components  from 
the  total  reneeted  radiance  and  to  correlate  the  spectral 
distribution  of  the  subsurface  reflectance  to  the  organic/tnor- 
ganic  materials  in  the  water.  It  was  concluded  that  qualiU- 
uve  and  quantiutive  measurement  of  turbidity  within  a  water 
body  is  possible  using  the  airborne  spectroradiometer.  The 
accuracy  of  the  quantitabve  measurement  is  still  under  invesu- 
gation,  but  suspended  sediment  concentration  of  less  than 
5  ppm  can  be  detected.  Organic  and  inorganic  constituents 
can  be  qualitatively  differentiated 


MP  1492 

FULL-DEPTH  AND  GRANULAR  BASE  COURSE 
DESIGN  FOR  FROST  AREAS. 

Eaton,  R.A.,  et  al,  Jan.  1982,  I08(TE1),  p.27-39,  13 
refs. 

Payne,  J.O.,  Jr. 

36-2081 

FROST  PENETRATION,  SUBGRADE  SOILS, 
PAVEMENTS,  BEARING  STRENGTH,  FREEZE 
THAW  CYCLES.  FROST  HEAVE.  SOIL 
STRENGTH.  SOIL  WATER,  FREEZING  IN¬ 
DEXES.  DESIGN  CRITERIA.  DYNAMIC 
LOADS,  DEFORMATION. 

When  property  designed  and  constructed,  the  Asphalt  institute 
full-de^h  pavement  concept  can  be  a  viable  design  alternative 
for  seasonal  frost  areas.  The  Corps  of  Engineers  reduced 
subgrade  strength  frost  design  prov^  to  be  an  upper  bound 
or  conservative  design  under  these  test  conditions.  For 
each  design,  two  different  thicknesses  were  studied  in  test 
sections  placed  over  13  in,  of  prepared  subgrsde  and  tested 
under  li^t  traffic  conditions  in  Hanover,  New  Hampshire. 
After  doign  traffic  loading  was  exceeded,  pavement  failure 
occurred  as  expected  in  the  thinner  ftil|.depth  section.  The 
thinner  reduc^  subgrade  strength  section  was  suli  in  good 
condition  alter  experiencing  twice  its  design  loading  Frost 
Mnetrstions,  pavement  n.factors  (surface  transfer  coefficients). 
Benkelman  Beam  deflections,  and  the  spring  subgrade  moisture 
contents  are  also  compared  for  the  two  designs 


MP  1493 

CONTINUOUSLY  DEFORMING  HNITE  ELE¬ 
MENTS  FOR  THE  SOLUTION  OF  PARABOLIC 
PROBLEMS,  WITH  AND  WITHOUT  PHASE 
CHANGE. 

Lynch,  D.R.,  et  al,  1981.  Vol.17.  p  81-96.  27  refs. 
O’Neill,  K. 

36-21S9 

FREEZE  THAW  CYCLES,  STEFAN  PROBLEM. 
LIQUID  SOLID  INTERFACES.  LATENT  HEAT, 
BOUNDARY  VALUE  PROBLEMS.  PHASE 
TRANSFORMATIONS.  HEATTRANSFER.  TEM¬ 
PERATURE  EFFECTS.  ANALYSIS  (MATH- 
EMA-nCS). 


MP  1494 

APPROXIMATE  SOLUTION  TO  NEUMANN 
PROBLEM  FOR  SOIL  SV.STEMS. 

Lunardini,  V.J.,  et  al.  Mar.  1981,  103(1),  p.76-81.  12 
refs. 

Virolta,  R. 

36-22S6 

SOIL  TEMPERATURE.  HEAT  BALANCE. 
FREEZE  THAW  CYCLES.  BOUNDARY  LAYER. 
PHASE  TRANSFORMATIONS.  THERMAL 
PROPERTIES.  TEMPERATURE  EFFECTS. 
ANALYSIS  (MATHEMATICS). 

An  approximate  solution  to  the  Neumann  problem  has  been 
obtainM  by  using  the  heat  balance  integral  method  The 
accurKy  ot  the  solution  is  shown  to  be  very  good  for 
all  pTKtical  soil  system  cases  The  thermal  properties 
of  soil  systems  are  also  expressed  in  terms  of  only  the 
liquid  volumetric  fraction  and  combine  with  the  approximate 
solution  to  give  a  rapid,  accurate  solution  for  frccre  thaw 
problems  wnhoui  using  graphs,  ublcs.  or  transcendental  equa. 
tions.  A  simple  refatton  is  also  given  for  the  snalogous 
problem  in  cylmdncal  coordinates,  but  its  range  of  validity 
is  somewhat  limited 


MP  1495 

ACOUSTIC  EMISSIONS  DURING  CREEP  OF 
FROZEN  SOILS. 

Fish.  A.M.,  et  al.  1982,  No.750.  p.194-206,  18  refs. 
Sayles,  F.H. 

36-2402 

FROZEN  GROUND  PHYSICS.  FROZEN 
GROUND  STRENfjTH,  SOIL  CREEP.  ACOUS¬ 
TICS,  RHEOLOGY,  STRESSES,  COMPRESSIVE 
PROPERTIES,  SOIL  FREEZING,  DEFORMA¬ 
TION. 

Deformation,  time-dependent  failure,  and  acoustic  emissions 
dunng  unconfined  compression  testa  of  frozen  Fairbanks  silt 
were  studied.  Acoustic  emissions  (AE)  are  detected  when 
the  applied  stress  exceeds  a  threshold  level.  This  threshold 
stress  is  related  to  the  limit  of  iong.term  strength  of  the 
frozen  soil.  Under  stress  exceeding  the  limit  of  the  long¬ 
term  strength,  the  accumulation  of  acoustic  emissions  with 
time  can  be  correlated  with  creep  deformation,  that  is.  plots 
of  the  cumulative  number  of  acoustic  pulses  versus  time 
have  shapes  simitar  to  those  of  creep  curves  with  primary, 
secondary,  and  tertiary  stages.  Such  correspondence  made 
it  possible  to  describe  both  phenomena  from  the  viewpoint 
of  the  unified  kinetic  theory  of  strength.  Expenmenul 
data  are  presented,  and  unified  constitutive  eriuations  describ¬ 
ing  deformations,  time-dependent  failure,  and  the  accumulation 
of  the  acoustic  emissions  during  short-term  creep  of  frozen 
soils  are  derived.  The  time  to  incipient  failure,  when 
the  AE  rate  reaches  a  minimum,  is  considered  to  be  the 
most  important  characteristic  of  a  creep  process.  It  is 
shown  that  this  time  can  be  predicted  theoretically  if  the 
parameters  of  the  AE  process  and  the  stress  state  of  the 
frozen  soil  are  known. 


MP  1496 

PHASE  CHANGE  AROUND  INSULATED  BU¬ 
RIED  PIPES:  QUASI-STEADY  METHOD. 
Lunardini,  V.J., Sep.  I98l,VoI.I03.p.20I-207, 13  refs. 
36-2401 

FREEZE  THAW  TESTS.  UNDERGROUND  PIPE¬ 
LINES.  HEATTRANSFER,  STEFAN  PROBLEM, 
PHASE  TRANSFORMATIONS,  PIPELINE  INSU¬ 
LATION,  THERMAL  INSULATION,  ANALYSIS 
(MATHEMATICS). 

The  heat  transfer  problem  for  cylinders  embedded  in  a  medium 
with  varuble  thermal  properties  cannot  be  solved  excatly 
if  phase  change  occurs.  Approximate  solutions  have  been 
found  using  the  quasi-steady  method.  The  temperature 
field,  phase  change  location,  and  pipe  surface  heat  transfer 
can  be  esumsted  using  graidis  presented  for  parametric  ranges 
of  temperature,  thermal  properties,  burial  depth,  and  insulation 
thickness  The  accuracy  of  the  graphs  increases  as  the 
Stefan  number  decreases  snd  they  should  be  of  particular 
value  for  insulated  hot  pipes  or  refrigetaied  gat  lines. 


MP  1497 

HIGHLY  EFnaENT.OSaLLATION  FREE  SO¬ 
LUTION  OF  THE  TRANSPORT  EQUATION 
OVER  LONG  TIMES  AND  LARGE  SPACES. 
O’Neill,  K ,  Dec.  1981,  17(6),  p.I665.I675,  28  refs 
36-2428 

SOLUTIONS,  FLUID  FLOW,  DIFFUSION,  CON¬ 
VECTION.  TIME  FACTOR.  ANALYSIS  (MATH¬ 
EMATICS). 


MP  1498 

VENTING  OF  BUILT-UP  ROOHNG  SYSTEMS. 
Tobiasson.  W.,  Conference  on  Roofing  Technology. 
6th,  Gaithersburg,  MD.  Apr.  30-May  I.  1981.  Pro¬ 
ceedings.  1981.  p.16-21.  12  refs. 

38-3981 

ROOFS.  VENTILATION.  THERMAL  INSULA¬ 
TION.  MOISTURE,  DRYING.  DRAINS.  VAPOR 
BARRIERS. 

Table  I  summarizes  the  informauon  presented  in  this  paper 
'The  following  rules  of  thumb  are  ofTcred.  I.  Bituminous 
buill-up  membranes  should  be  vented  during  construction 
to  allow  excess  moisture  to  dissipate.  2.  Do  not  rely 
on  venting  above  wel-applicd  decks  or  wet-applied  insulations 
to  dry  them  3  Allow  wct-applied  decks  and  wcl-appitcd 
insulations  to  dry  into  the  spue  below  4.  To  make 
roofing  systems  less  v-ulnerable  to  moisture  problems  avoid 
using  moislurc-scnsitivc  matenab  for  the  bollom  ply  of  a 
membrane  5  There  is  no  reason  to  vent  the  insulation 
of  a  roof  lacking  a  vapor  rcurder.  In  fact,  venting  such 
roofs  may  do  more  thermal  and  moislurc  harm  than  good 
6  When  a  vapor  retarder  is  required,  focus  money  and 
clforts  that  might  be  spent  on  venu  to  improving  the  quality 
of  the  vapor  retarder  7  Do  not  expect  to  be  able  lo 
encapsulate  tnsulalion  in  a  vapor  tight,  prcssunrable  envelope 
Consequently,  do  not  worry  too  much  about  creating  excess 
pressures  within  the  roofing  system  (except  within  the  mem- 
branc  itselO  8  Do  not  expect  to  be  able  lo  dry  out 
wet  insulation  in  compact  roofs  by  venting  U  Some 
drying  of  wet  fibrous  glass  insulation  is  possible  by  draining 
away  water 


MP  1499 

CRREL  FROST  HEAVE  TEST,  USA. 

Chamberlain,  E.J.,  et  al,  Nov.  1981,  No.22,  p.SS-62, 7 
refs. 

Carbee,  D.L. 

36-2480 

FROST  RESISTANCE,  SOIL  FREEZING,  FROST 
HEAVE,  MEASURING  INSTRUMENTS,  TEM¬ 
PERATURE  EFFECTS,  TESTS. 

The  CRREL  frost  heave  test  for  determining  the  frost  suscepti¬ 
bility  of  soils  and  granular  base  materials  b  described.  'The 
CRREL  test  is  conducted  with  a  constant  rate  of  frost 
penetration  of  1  3  cm/day  with  water  freely  avaible.  The 
frost  susceptibility  classification  system  is  based  on  the  average 
rate  of  heave  for  12  days.  A  summary  of  nearly  400 
tesu  IS  given  lo  show  the  wide  range  of  resulb  for  similar 
matenab  A  summary  of  the  U.S.  Army  Corps  of  Engineers 
Frost  Design  Classification  System  U  also  given  to  show 
for  what  matenab  the  frost  heave  lest  u  required. 

MP  1500 

OVERVIEW  OF  SEASONAL  SNOW  METAMOR¬ 
PHISM. 

Colbeck.  S.C..  Feb.  1982,  20(1),  p.45-61,  43  refs.. 
Presented  at  the  U.S.-Canadian  Workshop  on  the 
Properties  of  Snow,  Snowbird,  Utah,  April  8-10, 1981. 
36-2533 

SNOW  PHYSICS,  METAMORPHISM  (SNOW), 
SNOW  COVER  STRUCTURE,  SNOW  WATER 
CONTENT. 

The  grains  in  scssonal  snow  undergo  rapid  and  radical  transfor¬ 
mations  in  size,  shape,  and  cohesion.  These  grain  character¬ 
istics  affect  all  of  the  basis  properties  of  snow.  Snow 
b  characterized  as  either  wet  or  dry  depending  on  the 
presenee  of  liquid  water.  Wet  snow  U  markedly  different 
at  low  and  high  liquid  contents.  Dry  snow  b  characterized 
as  either  an  ^uilibrium  form  or  a  kinetic  growth  form; 
that  b,  it  b  cither  well  rounded  or  faceted.  Of  course, 
many  snow  grains  display  either  transiuonal  features  between 
two  of  these  caiegones  or  features  which  arise  from  other 
processes.  Snow  is  classified  depending  on  the  dominant 
processes  of  ib  mctamorphbm 

MP  1501 

PREDlCnON  OF  ICE  GROWTH  AND  CIRCU¬ 
LATION  IN  KACHEMAK  BAY,  BRADLEY  LAKE 
HYDROELECTRIC  PROJECT. 

Daly,  S.F.,  Bradley  Lake  Hydreolectric  Project,  Alas¬ 
ka;  environmental  impact  statement— AppendUea. 
Anchorage,  U.S.  Army  Corps  of  En|tneers,  March 
1982,  p.(C)I.(C)9. 

36-2575 

ICE  GROWTH,  OCEAN  CURRENTS,  SEA  ICE 
DISTRIBUTION,  ENVIRONMENTAL  IMPACT, 
ELECTRIC  POWER,  SUSPENDED  SEDIMENTS, 
UNITED  STATES-ALASKA-KACHEMAK 
BAY. 

MP  1502 

HISTORICAL  SHORELINE  CHANGES  ALONG 
THE  OUTER  COAST  OF  CAPE  COD. 

Gaito,  L.W ,  Environmenul  geologic  guide  to  Cape 
Cod  National  Seashore.  Edited  by  S.P.  Leatherman, 
Amherst.  University  of  Massachusetts,  1979,  p.69-90, 
9  refs. 

36-2573 

SHORELINE  MODIFICATION,  SHORE  ERO¬ 
SION.  PHOTOINTERPRETATION.  WATER  LEV¬ 
EL.  AERIAL  SURVEYS.  HISTORY. 

The  objcctivex  of  thb  investigation  were  to  analyze  past 
pallems  of  shoreline  change,  estimate  the  amounu  of  change 
in  the  positions  of  ihc  high  water  line  and  sea  cliff  break 
and  base,  and  estimate  rates  of  accretion  and  erosion  Dis¬ 
tances  from  selected  reference  points  to  the  high  water 
line,  cliff  break,  and  cliff  base  were  measured  using  photoinier- 
prctalion  techniques  on  black  and  white  9  x  9  in  aerial 
photographs  acquired  in  1938.  1952.  1971  and  1974.  The 
amounts  and  rates  of  change  arc  calcuUtcd  for  the  intervab 
between  the  dates  of  photo  acqubition  and  for  the  total 
penod  from  1938  to  1974 

MP  1503 

HISTORICAL  SHORELINE  CHANGES  AS  DE¬ 
TERMINED  FROM  AERIAL  PHOTOINTER- 
PRETATION. 

Gatto.  L.W’..  Remote  Sensing  Symposium,  Reston, 
Va.  Oct  29-31.  1979.  PriKccdings.  U.S.  Army 
Corps  of  Engineers,  rI980j.  p.l67-I70. 

36-2577 

SHORELINE  MODIFICATION.  SHORE  ERO¬ 
SION.  PHOTOINTERPRETATION.  AERIAL 
SL'RVEY.S.  PHOTOGRAMMETRY. 

The  protection  and  preservation  of  shorelines  and  coastal 
areas  along  oceans,  lakes,  reservoirs  and  rivers  have  become 
increasingly  impoilani  with  more  intensive  use  and  develop¬ 
ment  of  these  areas  by  the  growing  population  Shoreline 
erosion  and  subsequent  shoreline  recession  are  of  pnmary 
.oncern  since  they  cause  property  loss,  changes  in  shoreline 
habitats  and  degraded  water  quality,  LoACRREL  has 
been  investigating  many  of  the  complex  erosion  processes, 
site  specific  rates  of  erosion  and  problems  caused  by  shoreline 
erosion  As  an  integral  part  of  these  comprehensive  investi- 
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Ittiont,  hittorictl  ud  recent  lerUl  phototnphi  heve  been 
need  to  document  hUtoticel  shoreline  chericterutics  and 
conditions*  to  determine  past  patterns  of  re|ional  shoreline 
chaofes*  to  monitor  the  areal  extent  of  shoreline  erosion, 
and  to  estimate  the  historical  rates  of  change  in  shoreline 
poaitioos. 


MP  IS04 

POTHOLES:  THE  PROBLEM  AND  SOLU¬ 
TIONS. 

Eaton.  R.A,  Apr.  1982,  74(479),  p.160-162. 

36-3938 

PAVEMENTS.  DAMAGE,  ROAD  MAINTE¬ 
NANCE,  FREEZE  THAW  CYCLES,  DRAINAGE. 
FROST  HEAVE,  FATIGUE  (MATERIALS). 
PRECIPITATION  (METEOROLOGY),  CRACKS. 


MP  ISOS 

ROOF  MOISTURE  SURVEYS. 

Tobiasion,  W.,  Apr.  1982, 47(479),  p.163-166, 4  refs. 
36-4011 

ROOFS,  WATERPROOFING,  MOISTURE  DE¬ 
TECTION,  DRAINAGE,  INFRARED  PHOTOG¬ 
RAPHY,  LEAKAGE. 


MP  1S06 

OVERLAND  FLOW:  AN  ALTERNATIVE  FOR 
WASTEWATER  TREATMENT. 

Martel,  C.J.,  et  al,  Apr.  1982,  47(479),  p.I81-184,  6 
re&. 

Lec,CR. 

36-4010 

WASTE  TREATMENT,  WATER  TREATMENT. 
RUNOFF.  LAND  RECLAMATION.  SLOPE 
ORIENTATION. 


MP  1S07 

PHASE  CHANCE  AROUND  A  aRCULAR  CYL¬ 
INDER. 

Lunardini,  VJ.,  Aug.  1981. 103(3),  p.S98-600. 14  refs. 
36-2619 

PHASE  TRANSFORMATIONS.  PIPES  (TUBES), 
HEAT  TRANSFER.  FREEZE  THAW  CYCLES. 
FROZEN  GROUND  PHYSICS,  BOUNDARY 
LAYER,  HEAT  BALANCE,  ANALYSIS  (MATH¬ 
EMATICS). 


MP1S4W 

MAINTAINING  BUILDINGS  IN  THE  ARCTIC 
Tobiasson,  W.,  et  at,  July-Aug.  1977,  S(4),  p.244-25I. 
In  English  and  French. 

Flanden,  S.N.,  Korhonen,  C. 

36-2638 

THERMAL  INSULATION,  BUILDINGS.  HEAT 
TRANSFER,  MOISTURE  TRANSFER,  MAINTE¬ 
NANCE,  UREA,  LEAKAGE,  INFRARED  PHO¬ 
TOGRAPHY.  UNITED  STATES-ALASKA. 

Cloae  interest  in  the  work  of  CIB  working  commission 
40  on  heat  and  moisture  transfer  has  prompted  the  authors, 
who  are  scientists  working  with  the  US  Army  Cold  Regions 
Research  and  Engincenng  Laboratory,  to  send  us  these  two 
summaries  of  remedial  work  on  houses  in  Alaska  The 
first  indicates  the  scope  for  simple  injection  of  urea  formalde¬ 
hyde  foam  to  improve  thermal  insulation  of  old  wood-framc 
buildings;  the  second  shows  how  infra-red  photography  can 
cut  the  cost  of  repairs  to  leaking  roofs 


MP  1S09 

CAN  WETROOF  INSULATION  BE  DRIED  OUT. 
Tobiasson,  W.,  et  si.  Thermal  insulation  materials  and 
systems  for  energy  conservation  in  the  '80s.  edited  by 
F.A.  Govan,  D.M.  Greason  and  J.D.  McAllister, 
Philadelphia,  American  Society  for  Testing  and 
Materiab,  1983,  p.626-639.  ASTM  STP  789,  1 1  refs 
Korhonen,  C.  ^utermarsh,  B.A..  Greatorex,  A. 
38-3980 

ROOFS,  THERMAL  INSULATION.  MOISTURE. 
DRYING,  VENTILA-nON,  VAPOR  BARRIERS. 
Nondestructive  techniques  arc  being  widely  used  in  locate 
wet  insulation  in  compact  roofing  systems.  Now  that 
wet  insulation  can  be  found,  breather  vents  and  so-called 
'Veathabte"  membranes  arc  being  promoted  to  dry  out  wet 
insulation,  thereby  recovering  its  thermal  effcctiv  cness  Our 
exposure  tests  in  New  Hampshire  indicate  that  the  above 
venting  methods  are  all  rather  ineffective  in  drying  scaled 
specimens  of  pedile  and  fibrous  glau  roof  insulation  It 
would  lake  many  decades  to  dry  our  specimens  at  the  rates 
we  measured  over  the  past  two  years  Cross-vcntilaiion 
within  the  insulation  increased  the  me  of  drying  For 
perlite  insulation,  the  faster  rate  would  still  result  in  a  drying 
lime  measured  in  decades.  For  fibrous  glass  insula!  -n 
the  drying  time  was  reduced  to  IJycars  Wc  have  succeeded 

in  drpng  fibrous  glSM  insulation  in  a  roof  by  removing 
the  water  with  a  vacuum  cleaner. 


MP  1510 

SNOW  COVER  MAPPING  IN  NORTHERN 
MAINE  USING  LANDSAT  DIGITAL  PROCESS¬ 
ING  TECHNIQUES. 

Merry,  C.J.,  et  al.  Satellite  hydrology.  Annual  Wil¬ 
liam  T.  Pecora  Memorial  Symposium,  5th,  American 
Water  Resources  Association,  June  1979,  p.197-198. 
Summary  only. 

McKim,  H.L.,  Bates,  R.E.,  Ungar,  S.G.,  Cooper,  S., 
Power,  J.M. 

36-2843 

VEGETATION.  SNOW  COVER  DISTRIBUTION, 
SNOW  WATER  EQUIVALENT,  SNOW  DEPTH, 
MAPPING,  LANDSAT. 


MP  1511 

VEGETA-nON  SELECnON  AND  MANAGE¬ 
MENT  FOR  OVERLAND  FLOW  SYSTEMS. 
Palazzo,  A.J.,  et  al.  Land  treatment  of  municipal  was¬ 
tewater.  Edited  by  F.M.  D'ltri,  Sevenoaks,  England, 
Butterworths,  1982,  p.I3S-lS4,  19  refs. 

Jenkins,  T.F.,  Martel,  CJ. 

36-2749 

WASTE  TREATMENT.  WATER  TREATMENT, 
LAND  RECLAMATION.  VEGETATION. 
GROWTH.  NUTRIENT  CYCLE,  AGRICULTURE. 


MP  1512 

CONnGURATION  OF  ICE  IN  FROZEN 
MEDIA. 

Colbeck,  S.C..  Feb.  1982,  133(2),  p.l  16-123,  9  refs. 
36-2865 

ICE  CRYSTAL  STRUCTURE,  ICE  CRYSTAL 
GROWTH.  GROUND  ICE,  SANDS.  ICE  AIR  IN¬ 
TERFACE.  POROSITY.  WATER  CONTENT, 
HEAT  TRANSFER.  MASS  FLOW,  EXPERIMEN¬ 
TATION. 

The  configuration  and  fabrics  of  ice  in  frozen  glau  beads 
and  unds  with  a  low  initial  water  content  were  observed 
As  suggested  by  Miller,  the  air-icc  interface  is  convex,  and 
pores  seem  to  fill  unstably.  This  produces  an  uneven 
ice  distribution  when  the  water  supply  is  limited.  Many 
different  ice  shapes  and  crystal  distributions  were  observed, 
indicating  a  mixture  of  kinetic  crystal  growth  processes  and 
equilibrium  constraints.  Ice  dendrites  arose  from  rapid 
growth  Both  single  and  mutlicrysulhne  structures  were 
found  Clearly,  a  wide  variety  of  situations  is  pouibic. 
depending  on  growth  rates,  nucication  sites,  and  local  paths 
of  heat  and  mau  flow. 


MP  1513 

SOME  HELD  STUDIES  OF  THE  CORRELA¬ 
TION  BETWEEN  ELECTROMAGNETIC  AND 
DIRECT  CURRENT  MEASUREMENTS  OF 
GROUND  RESISnVTTY. 

Arcone.  S.A..  1982,  No.741.  p.92-1 10.  1 1  refs. 
36-2748 

SOIL  PHYSICS.  ELECTRICAL  RESISTIVITY. 
ELECTROMAGNETIC  PROSPECTING.  PERMA¬ 
FROST  PHYSICS.  MAGNETIC  SURVEYS.  ELEC¬ 
TRIC  FIELDS,  GROUND  ICE. 

Electromagnetic  (cm)  and  dircct-current  fd-c)  methods  of 
mcuunng  ground  resistivity  have  been  compared  at  permafrost 
and  nonpermafrost  sues.  The  cm  methods  utilized  the 
pnnctples  of  magnetic  induction  and  plane  wave  surface 
impedance  Layered  ground  models  were  denied  from 
the  d-c  sounding  data,  and  the  theoretical  values  of  the 
cm  methods  for  these  models  were  compared  with  the  cm 
field  results  Both  cm  methods  correlated  well  vvith  the 
d<  data  in  the  two  cases  of  simple,  multilayered  ground 
of  large  extent  In  several  cases  of  resistive  inhomogcneiiies. 
the  msgnette  induction  data  correlated  well  with  the  d- 
c  data  In  one  ease  of  a  resistive  inhomogcncity.  the 
surface  impedance  responded  well  only  qualitatively  and  may 
have  given  some  false  indications  of  rcsislivc  substructure. 
It  appears  that  in  all  cases  where  the  volume  of  exploration 
wu  comparable,  there  wu  reasonable  correlation.  It  is 
cslimated  that  the  standard  dam  analysis  procedure  which 
auumes  layering  of  infinite  extent  will  apply  well  for  the 
surface  impedance  method  when  disturbances  in  the  local 
layering  are  greater  than  a  skin  depth  away  from  the  point 
of  meuuremenl.  and  for  the  magnetic  induclion  irelhod 
when  distuibances  in  the  layenng  are  at  a  distance  from 
the  interloop  axis  that  is  grcalcr  than  the  intetloop  separation. 


MP  1514 

MULTI-YEAR  PRESSURE  RIDGES  IN  THE 
CANADIAN  BFwkUFORT  SEA. 

Wright.  B.  et  al.  Oct.  19*1.  5(2  it.  p.125  145.  For 
another  source  of  the  article  and  abstract  see  33-4609 
(MP  1229)  16  refs 

tinaliuk.  J  .  Knvac.s.  A. 

36-3745 

SEA  ICE.  PRE.S.SI  RE  RIDGF.S.  ICE  STRUCTURE. 
MODEIS 


MP  1515 

DESIGN  AND  USE  OF  THE  CRREL  INSTRU¬ 
MENTED  VEHICLE  FOR  COLD  REGIONS  MO¬ 
BILITY  MEASUREMENTS. 

Blaisdell,  G.L.,  1982,  No.8202I7,  International  Con¬ 
gress  and  Exposition,  Detroit,  Michigan,  Feb.22-26, 
1982,  lip.,  2  refs. 

36-2755 

TRACTION.  COLD  WEATHER  OPERATION. 
TIRES,  SURFACE  PROPERTIES,  RUBBER  SNOW 
FRICTION.  INTERFACES.  VEHICLES,  TESTS, 
COMPUTER  APPLICATIONS. 

The  U.S  Army  Cold  Regions  Research  and  Engineering 
Laboratory  hu  recently  acquired  an  instrumented  vehicle 
for  the  meuurement  of  forces  at  the  lire/surface  material 
interface.  The  CRREL  instrumented  vehicle  (CIV)  is 
equipped  with  moment-compenuted  triaxial  load  cells  mount¬ 
ed  in  the  front  wheel  assemblies.  Forces  arc  mcuurcd 
in  the  vertical,  longitudinal  (in  the  direction  of  motion) 
and  side  directions.  In  addition,  accurate  wheel  and  vehicle 
speeds  and  rear  axle  torque  and  speed  are  mcuurcd.  Modifi¬ 
cations  to  the  vehicle  to  faciliute  the  performance  of  traction 
and  motion  resistance  tests  include  four  lock-out  type  hubs 
to  allow  front*,  rear-  or  four-wheel  drive  and  a  du^  brake 
system  for  front-,  rear-  or  four-wheel  braking.  A  minicom- 
puter-based  data  acquisition  system  is  installed  in  the  vehicle 
to  control  data  collection  and  for  dau  proceuing.  analysis, 
and  display.  Discuuion  of  the  vehicle  includes  its  operation 
and  use  for  the  evaluation  of  the  tire  performance  and 
surface  material  properties  of  motion  rcsbtance  and  traction. 

MP  1516 

MEASUREMENT  OF  SNOW  SURFACES  AND 
TIRE  PERFORMANCE  EVALUATION. 

Blaisdell,  G.L.,  ct  al,  1982,  No.820346,  International 
Congress  and  Exposition,  Detroit,  Michigan,  Feb.  22- 
26.  1981,  7p..  8  refs. 

Harrison,  W.L. 

36-2756 

RUBBER  SNOW  FRICTION,  SNOW  SURFACE, 
TRACTION,  VEHICLES.  ANALYSIS  (MATH¬ 
EMATICS). 

Reseueh  on  vehicle  mobility  in  snow  hu  recently  become 
significantly  updated  by  the  use  of  instrumented  vehicles. 
Utilizing  triaxial  load  cells  in  the  front  wheel  asumblics. 
the  vehicles  are  capable  of  mcuunng  the  traction  and  motion 
rcsutancc  forces  located  at  the  tire/snow  interface.  Based 
on  these  mcuurcd  quantities,  snow  surface  characteriution 
parameters  are  developed  Also,  using  an  energetics  ap- 
prouh.  a  tire  performance  parameter  is  develops  which 
offers  a  meuure  of  the  slip-shear  energy  expended  by  a 
tire  moving  a  unit  distance.  This  paper  presents  the  methods, 
^uipment  and  philosophy  followed  by  the  authors  in  evaluating 
tire  performance  in  a  shallow  snow  cover.  Definitions 
of  terms  are  contained  in  the  Appendix. 

MP  1517 

ON  THE  DIFFERENCES  IN  ABLATION  SEA¬ 
SONS  OF  ARCnC  AND  ANTARCnC  SEA  ICE. 
Andreas,  E.L..  ct  al.  Feb.  1982,  39(2),  p.440-447,  41 
refs. 

Ackley.  S.F. 

36-2836 

SEA  ICE,  ICE  MELTING,  ABLATION, 
METEOROLOGICAL  FACTORS. 

Arctic  sea  icc  is  freckled  with  melt  ponds  during  the  ablation 
season.  Antarctic  sea  ice  hu  few.  if  any  On  the  basu 
of  a  simple  surface  heat  budget,  the  authors  investigate 
the  meteorological  conditions  necesury  for  the  onset  of 
surface  mcliing  in  an  attempt  to  explain  IhcK  observations 
The  low  relative  humidity  associated  with  the  relatively  dry 
winds  off  the  continent  and  an  effective  radiation  parameter 
smaller  than  that  characteristic  of  the  Arctic  arc  pnmanly 
responsible  for  the  absence  of  melt  features  in  the  Anuretic. 
Together  these  require  a  surface-layer  air  temperature  above 
DC  before  Antarctic  sea  icc  can  melt.  A  ratio  of  the 
bulk  transfer  coefficients  'eu  than  I  also  contnbutes  to 
the  diuimilanty  in  Arctic  and  Anuretic  ablation  seasons. 
The  effeeu  of  wind  speed  and  of  the  sea-icc  roughneu 
on  the  absolute  values  of  bulk  transfer  cocITtcients  seem 
to  moderate  regional  dilTcrenccs.  but  final  asseument  of 
this  hy  pothesis  aw  ails  better  data,  especially  from  the  Anuretic 
(Aulh ) 

MP  I5IB 

SEDIMENT  LOAD  AND  CHANNEL  CHARAC¬ 
TERISTICS  IN  SUBARCTIC  UPLAND  CATCH- 
.MENTS. 

Slaughter.  C  W .  cl  al.  1981.  20(1).  p.39-48.  12  refs. 
Collins.  CM. 

36-2830 

DLSCONTINUOUS  PERMAFROST.  CHANNELS 
(WATERWAV.S).  GEOMORPHOLOGY.  SEDI- 
MENT  TRANSPORT.  HVDROLOGVv  DRAIN¬ 
AGE.  SU-SPENDED  SEDIMENTS.  WATER- 
SHEDS.  .STATISTICAL  ANALYSIS 

Sediment  load  in  low'order  streams  of  the  uR|;iuiated  Vukonv 
Tanana  Lplandt  «»f  central  Alaska  ma)  be  reia'.ed  to  drainaie 
baim  eharacterittea  ard  to  stream  ehannel  morphotog)  This 
ha«becn  investifaied  by  anal)»is  of  Kle<t4.d  ph>»iea1  h>dfoIo|ti« 
cal  and  «ater  quahi>  «{a<a  for  the  km  Canbou* 

Poker  Creeks  Research  Watershed,  'ocated  at  65  de|.  0^ 
min  N.  la*  dejt.  50  mm  NV  m  a  reition  of  rolling  to  ateep 
upland*  and  diKonlinuou*  permafrmt  Channel  morpholo|y 


127 


AC 


MISCELLANEOUS  PUBLICATIONS 


dau  are  available  for  firat*,  second*  and  third*order  streams. 
Sediment  load  for  Klected  poinu  was  determined  over  45 
weeks  during  summer  of  197S  and  1979.  Consbtent  differ* 
ences  in  sediment  yield,  hydrologic  regime  and  channel  mor* 
phology  have  been  determined  between  permafrost  and  non* 
permafroat  drainages. 


MP  1519 

ROLE  OF  RESEARCH  IN  DEVELOPING  SUR¬ 
FACE  PROTECnON  MEASURES  FOR  THE 
ARCnC  SLOPE  OF  ALASKA. 

Johnson,  P.R.,  Symposium:  Surface  Protection 
throu^  Prevention  of  Damt|e  (Surface  Manage¬ 
ment);  Focus;  The  Arctic  Slope,  Anchorage,  Alaska, 
May  17-20,  1977.  Proceedings.  Edited  by  M.N. 
Evans.  Anchorage,  Alaska  State  Oflice,  Bureau  of 
Land  Management,  Mar.  1978,  p.202-20S. 

36-2855 

SNOW  ACaiMULATlON,  ENVIRONMENTAL 
PROTECTION,  SNOW  ROADS,  ICE  ROADS, 
SNOWDRIFTS,  WIND  FACTORS,  SNOW 
FENCES,  UNITED  STATES-ALASKA-NORTH 
SLOPE. 

The  U.S.  Army  Cold  Regiona  Research  and  Engineering 
Laboratory  (USA  CRREL)  hu  long  conducted  research  in 
snow,  tee.  and  pemiafrost  It  also  trarulates  foreign  language 
ctlgin  .nng  papers  and  publishes  research  reports,  monographs. 

and  biblMgraphies.  Snow  and  ice  roads  and  construction 
pads  have  been  used,  primarily  on  the  Arctic  Slope,  during 
the  last  few  winters.  Some  have  been  successful  but  problems 
esist  which  srill  require  further  eaperience  and  research  to 
solve.  One  problem  is  that  of  snow  supply.  Snowfall 
on  the  Arctic  Slope  is  limned,  particularly  early  in  the 
season  when  it  is  most  desired.  Few  good  data  are  available 
on  total  quantities  and  the  time  pattern  of  snowfall  but 
WycMiiing  Snow  Cages,  now  being  irutalled  by  a  numter 
of  gotemment  agen^  and  private  organiutions.  are  begin¬ 
ning  to  provide  some  data  which  can  be  used  with  some 
confidence.  The  snow  which  falls  b  often  blown  off  by 
the  suong  winds  which  are  common  in  the  area  so  it  b 
r  n  avails^  where  it  b  needed  Research  b  under  way 
on  equipment  and  techniques  for  collecting  snow  and  inducing 
drifting 


MP1520 

GROUND  PRESSURES  EXERTED  BY  UNDER¬ 
GROUND  EXPLOSIONS. 

Johnson,  P.R.,  Symposium:  Surface  Protection 
through  Prevention  of  Damage  (Surface  Manage¬ 
ment);  Focus;  The  Arctic  Slope,  Anchorage,  Alaska, 
May  17-20,  1977.  Proceedings.  Edited  by  M.N. 
Evans,  Anchorage,  Alaska  State  Onice,  Bureau  of 
Land  Management,  Mar.  1978,  p.284-290,  3  refs. 
36-2857 

FROZEN  GROUND  STRENGTH,  ENVIRON¬ 
MENTAL  PROTECTION,  SOIL  PRESSURE.  EX¬ 
PLOSION  EFFECTS,  SHOCK  WAVES.  WAVE 
PROPAGATION.  ENVIRONMENTAL  IMPACT. 
BLASTING.  MARINE  BIOLOGY.  UNITED 
STATES-ALASKA-NORTH  SLOPE. 

Peak  shock  pressures  in  frozen  sml  resulting  from  underground 
explosions  of  moderate  size  and  their  effect  on  fish  populations 
arc  examined,  based  on  current  knowledge  of  shock  pressure 
patterns  and  the  sensitivity  of  fish  eggs  and  young  and 
adult  fish  to  such  preuurcs.  The  pt^  shock  pressures 
attenuate  rapidly  with  distance  from  explosion  and  it  appears 
that  moderate-sized  explosions,  such  as  those  from  sundard 
seismic  rhots.  can  be  fired  within  a  few  hundred  feet  of 
water  bodies  without  exceeding  allowable  peak  shock  pressures 
in  the  water  bodies  Experimental  studies  should  be  earned 
out  to  confirm  the  pattern  of  peak  shock  pressure  attenuation 
and  examine  the  effectiveness  of  shock  transmission  between 
frozen  ground  and  the  water  bodies. 


MP  1521 

USING  SEA  ICE  TO  MEASURE  VERTICAL 
HEAT  FLUX  IN  THE  OCEAN. 

MePhee.  M.G..  ct  al.  Mar.  20.  1982.  87(C3).  p.2071- 
2074.  8  refs. 

Untersleiner.  N. 

36-2868 

SEA  ICE.  ICE  SALINITY.  HE/\T  FLUX.  SEA  WA¬ 
TER,  TEMPERATURE  GRADIENTS.  ICE 
GROWTH.  DRIFTING  STATIONS.  WATER 
TEMPERATURE.  SALINITY. 

Results  of  an  expenment  performed  at  dnfting  ice  station 
FRAM  I  in  the  Arctic  Ocean  northwest  of  Spitrbcrgcn 
during  March-May  1979  ind-eatc  that  sensible  heat  flui 
from  the  ocean  to  the  ice  coser  was  less  than  2  w/sqm 
The  estimate  is  based  on  measuremenu  of  temperature  gradi¬ 
ent.  growth  rate,  and  salinity  of  young  sea  ice  Uncertainly 
in  the  magnitu^  of  the  heat  flux  results  more  from  esidciiee 
of  hrmrontal  inhomogcncity  in  the  growing  icc  sheet  than 
from  measurement  errsrs 


MP  1522 

APPROACH  ROADS,  GREENLAND  1955  PRO¬ 
GRAM. 

U.S.  Arctic  Construction  and  Frost  Effects  Laborato¬ 
ry,  June  1959,  No.3-505,  lOOp.,  For  preliminary  ver¬ 
sion  see  ACFEL  TR  60,  or  25-2537. 

36-2877 

FERMAFROST  BENEATH  ROADS,  PERMA¬ 
FROST  THERMAL  PROPERTIES,  GLACIER 
FLOW,  GLACIER  MELTING,  ROADS,  MAINTE¬ 
NANCE,  THAW  DEPTH,  MELTWATER,  ICE 
TEMPERATURE,  ROADBEDS,  CONSTRUC¬ 
TION,  GRAVEL,  EQUIPMENT,  GREENLAND— 
CAMP  TUTO. 


MP  1523 

BASELINE  DATA  ON  TIDAL  FLUSHING  IN 
COOK  INLET,  ALASKA. 

Gatto,  LW.,  Preliminary  analysis  report,  SR/T  con¬ 
tract  No.  160-75-89-02-10,  June  1973,  Up.,  Unpub¬ 
lished  manuscript.  9  refs. 

36-2878 

TIDAL  CURRENTS,  SUSPENDED  SEDIMENTS, 
OCEAN  CURRENTS,  WATER  POLLUTION, 
SEDIMENT  TRANSPORT,  SEDIMENTATION, 
REMOTE  SENSING,  SEASONAL  VARIATIONS, 
UNITED  STATES— ALASKA-COOK  INLET. 


MP  1524 

ACOUSne  EMISSIONS  FROM  POLYCRYS¬ 
TALLINE  ICE. 

St.  Uwrence,  W.F.,  et  al.  Mar.  1982, 5(3).  p.183-199, 
18  refs. 

Cole,  D.M. 

36-2870 

ICE  CRYSTAL  STRUCTURE,  ICE  ACOUSTICS. 
DYNAMIC  LOADS,  STRESSES,  STRAINS. 
FRACTURING.  AIR  TEMPERATURE.  MATH¬ 
EMATICAL  MODELS,  MECHANICAL  TESTS. 

The  acouriiz  emission  response  from  fine-grained  polyerysul- 
line  icc  subjected  to  consunt  compressive  loads  was  examinecL 
A  number  of  tesu  were  conducted  with  the  nominal  stress 
ranging  from  08  to  J67  MPa  at  a  temperature  of  -SC 
The  acoustic  emission  response  was  recorded  and  the  dau 
are  presented  with  respect  to  time  and  strain.  The  source 
of  acoustic  emissions  in  ice  b  considered  in  terms  of  the 
formation  of  both  microfraetures  and  vbiMe  fractures  that 
del  clop  without  caiasuophic  failure  of  the  ice  A  model 
to  dcKribe  the  acoustic  emission  response  is  developed. 

MP  1525 

DEFORMATION  AND  FAILURE  OF  ICE 
UNDER  CONSTANT  STRESS  OR  CONSTANT 
STRAI N-RATE. 

Mellor,  M..  et  al.  Mar.  1982.  5(3).  |x201-219,  8  refa. 
Cole.  D.M. 

36-2871 

ICE  DEFORMATION.  STRESS  STRAIN  DIA¬ 
GRAMS.  ICE  MECHANICS.  AIR  TEMPERA¬ 
TURE.  TESTS.  ISOTOPES. 

Fine-grained  isotopic  ice  was  tested  in  uniaxial  eompression 
at  -IC  Tests  were  made  under:  I.  Crmstant  strain  rale, 
and  2  Consunt  streu.  with  total  axial  strains  up  to  about 
7%,  Direct  comparison  of  the  resulu  for  consunt  stress 
and  consunt  strain  rate  suggesu  that  the  two  tesu  giic 
much  the  same  informatum  when  interpreted  suiubly  De¬ 
tailed  comparisons  and  interpreutions  of  the  dau  will  be 
given  in  a  subsequent  paper. 

MP  1526 

ON  MODELING  MESOSCALE  ICE  DYNAMICS 
USING  «  VLSCOUS  PLASTIC  CONSTITUTIVE 
LAW. 

Hibler.  W.D..  Ill,  et  al.  International  Conference  on 
Port  and  Ocean  Engineering  under  Arctic  Conditions. 
6th.  Qudbcc.  Canarb.  July  27-31. 1981.  Proccedinp. 
Vol.3.  Qudbcc.  Canada.  Univetsitd  Laval.  1981. 
p  I317-I319.9rcfs.  Includes  discussion  and  authors' 
reply. 

Udin.  Is.  Ulicnuf.  A. 

36*2982 

ICE  MECHANICS,  VlwSCOSITY.  ICE  PLASTICI¬ 
TY.  RHEOLOGY.  MATHEMATICAL  .MODELS. 
PUNSTIC  FLOW.  ICE  COVER  THICKNF.SS. 
VELOCITY,  ICE  STRENGTH. 

The  bchJ'ior  of  an  kc  d>iun»c»  modrl  a  incoui 

pUitK  rhcivli*];)'  ts  in%cstifstcd  Time  and  >pace  Kales 
of  Che  order  of  3  hmtrs  and  20  Im  are  emrhastted  llo«esTr. 
•hene^er  ^m>:Me  Ihe  results  arc  presented  in  a  nondimensidvral 
form  Nu.*neneal  parameter  sanations  etammed  include 
the  effect  of  the  "niid**  creep  rate  on  numerical  conserience 
rate,  the  effects  of  ice  strenfih  on  the  numerka!  ad^tment 
time  r.ec«!ed  to  fully  attam  ideal  fdastic  flow,  and  ir.e  effect 
oi  (rul  sire  on  the  behastor  of  simulated  tee  d)RamKS 
Based  on  the  results  of  these  studies  a  \-uhle  numencal 
procegiure  for  simulating  meS4«seale  plastic  flow  is  proposed 


MP  1527 

SEA  ICE  RUBBLE  FORMATIONS  OFF  THE 
NORTHEAST  BERING  SEA  AND  NORTON 
SOUND  COASTS  OF  ALASKA. 

Kovacs,  A..  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions,  6th, 
Quebec,  Canada,  July  27-31,  1981.  Proccedinp, 
Vol.3,  Quebec,  Canada,  Universitd  Laval,  1981. 
p.1348-1363.  21  refs. 

36-2984 

SEA  ICE,  PRESSURE  RIDGES,  ICE  SURFACE, 
ICE  FORMATION,  GROUNDED  ICE,  PHOTOG¬ 
RAPHY,  AERIAL  SURVEYS.  UNITED  STATES— 
ALASKA— NORTON  SOUND.  BERING  SEA. 


MP  1528 

RIVER  ICE  SUPPRESSION  BY  SIDE  CHAN¬ 
NEL  DISCHARGE  OF  WARM  •  ATER. 

Ashton,  C.D ,  I AHR  International  Symposium  on  Ice, 
Quebec,  Canada,  July  27-31,  1981.  Proccedinp, 
Vol.l,  Quebec,  Canada,  University  Laval,  1982,  p.65- 
80.  3  refs.  Includes  discussions  and  replies. 

36-3023 

RIVER  ICE,  ICE  CONDITIONS.  ICE  PREVEN¬ 
TION,  CHANNELS  (WATERWAYS).  WATER 
TEMPERATURE.  RIVER  FLOW.  ICE  EDGE,  AIR 
TEMPERATURE,  ICE  MELTING. 

RcsuIU  arc  prezented  of  x  lietd  study  of  the  ice  supprcsMnl 
caused  by  discharge  of  warm  water  at  the  ride  of  the  Misrbaippi 
River  near  Bettendorf,  Iowa  trcludcd  in  the  results  are 
measuremenu  of  lateral  and  longitudinal  open  water  extenu 
and  bteral,  lonptudtnal,  and  vertical  water  tempenturc  pro¬ 
files.  Successive  ffiessuremenu  were  nude  on  both  very 
cold  (-200  and  wum  days  (OC  air  temperature).  The 
manner  by  which  the  icc  cover  extends  during  a  change 
from  warm  to  cold  weather  b  dcsenbed. 


MP  1529 

PERFORMANCE  OF  A  POINT  SOURCE  BUB¬ 
BLER  UNDER  THICK  ICE. 

Htynes.  F.D..  et  »1,  lAHR  IntemgtionsI  Symposium 
on  Ice.  Quybec.  Canadg.  July  27-31.  1981.  Procecd- 
inp,  Vol.l,  Quilbec,  (Canada.  University  Laval,  1982, 
p.1 1 1-124,  10  refs.  Includes  discussions  and  replies. 
Ashton.  C.D.,  Johnson,  P.R. 

36-3026 

ICE  COVER  THICKNESS.  BUBBLING,  ICE  PRE¬ 
VENTION,  ICE  MELTING,  STRUCTURES.  DAM¬ 
AGE.  TESTS.  AIR  TEMPERATURE.  ANALYSIS 
(MATHEMATICS). 

Air  bubbler  systems  arc  used  to  suppress  ice  formation  and 
prevent  ice  damage  to  structures.  Injeetum  of  air  into 
the  slightly  more  denre.  wsrm  water  at  the  bottom  of  a 
body  fresh  water  rairo  the  wsrm  water  to  the  surface. 
A  bubbler  system  provides  a  simple  and  inexpensive  means 
of  suppressing  icc  if  the  body  of  water  has  the  neccss^ 
thermal  reserve  A  study  was  conducted  with  a  point 
source  bubbler  to  examine  lU  pciformance  when  installed 
under  an  existing  layer  of  thick  bke  ice. 


MP  1530 

PORT  HURON  ICE  CONTROL  MODEL  STUD¬ 
IES. 

Calkins.  D.J..  ct  al.  I  AHR  International  Symposium  on 
Icc.  Quybcc.  Canada.  July  27-31.  1981.  PrcKcedinp. 
Vol.  I .  Quybcc.  Canada,  L’niv  ersity  Laval.  1 982,  p.36 1  - 
373.  6  refs.  Includes  discussion  and  authors'  reply. 
Sodhi,  D.S..  Deck.  D.S. 

36-3044 

RIVER  ICE.  ICE  CONTROL.  ICE  JAMS.  FLOODS. 
ICE  MECHANICS.  L/\KE  ICE.  ICE  LOADS. 
LOADS  (FORCF„S).  ICE  FLOES.  WIND  PRES- 
SURF„  STRUCTURES.  MODELS.  UNITED 
STATES-SAINT  CLAIR  RIVER. 

The  Corps  of  F-ngineers.  in  lu  study  of  year-round  navigation 
on  the  Oreal  Lakes,  rccogr.ired  the  problem  of  Ke  disehsrge 
into  5t  CUir  River  from  luke  Huron  this  study  desb 
with  the  determination  of  forec  levels  on.  and  the  amount 
of  tee  doehsrge  through  ihe  opening  iru  an  iee  control 
structure,  using  nslursl  snd  synthetic  kc  Roes. 


MP  1531 

FORCE  DISTRIBUTION  IN  A  FRACMF_NTED 
ICE  COVER. 

Daly.  S.F .  ct  al.  lAIIR  International  Symposium  on 
Icc.  Quybcc.  Canada.  July  27*31. 1981.  PriKccdtnp. 
bol  I.  Quybcc.  Carada.  LnivcrsilC  I.aval.  1982.  p.J74. 
J87. 2  refs.  Includes  diseusstons  and  authors'  repites. 
Stewart,  D.M 
36-3045 

FLOATING  ICE.  ICE  FLOF_S.  LOADS  (FORCF.S). 
ICE  BOOM.S.  SHEAR  .STRF_S.S.  CIIANNE-I-S  (WA- 
TF.RWAY.S).  EXPERIMENTATION. 
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MP  1532 

CLAaER  MECHANICS. 

Mellor,  M..  lAHR  Intemationil  Sympoiiunt  on  Ice, 
Quebec,  Onada,  July  27>3I,  I9SI.  Proceedings. 
Vol.2,  Qudbec,  Canada.  University  Laval.  1982.  p. '  SS* 
474,  Includes  discussion. 

36-30S1 

GLACIER  FLOW,  ICE  CREEP.  ICE  MECHANICS. 
STRESS  STRAIN  DIAGRAMS.  RHEOLOGY.  EN¬ 
GINEERING. 


MP  1533 

HELD  INVESnCATIONS  OF  A  HANGING  ICE 
DAM. 

Beltaos,  S.,  et  al,  lAHR  International  Symposium  on 
Ice,  Qutbec,  Canada.  July  27-31.  1981  Proceedings, 
VoL2,QuybK.  Canada.  University  Laval,  1982.  p.47S- 
488.  19  refs.  Includes  discussions  and  replies. 

Dean,  A.M.,  Jr. 

36-3052 

RIVER  ICE.  ICE  DAMS.  ICE  BREAKUP.  FRAZIL 
ICE.  SHEAR  STRENGTH.  UNDERWATER  ICE. 
SLUSH.  BEARING  STRENGTH.  ICE  JAMS. 
DAMAGE.  FLOW  RATE,  POROSITY. 

A  hansiag  ice  dam  that  fotins  annually  in  the  lower  Smoky 
River.  Alberta,  has  been  the  otyect  of  conttnucd  investigation 
during  the  perM  1975-1979.  Tlte  study  aims  at  document¬ 
ing  physical  dimcnsiotii  and  material  propmics  of  the  dam: 
duesdating  the  mechanisms  of  its  formation  and  removal: 
and  assessing  its  effects  on  the  progress  of  breakup  in  the 
river.  This  paper  presenu  a  summary  of  the  results  obtained 
to  date. 


MP  1534 

PROBABILISTIC-DETERMINISTIC  ANALYSIS 
OP  ONE-DIMENSIONAL  ICE  SEGREGATION 
IN  A  FREEZING  SOIL  COLUMN. 

Guymon.  G.L..  et  al.  Nov.  1981.  5(2).  p.I27.I40.  14 
refs. 

H«rr,  M.E..  Berg.  R.U.  Hromadka.  T.V..  II. 

36-3231 

FROST  HEAVE.  SOIL  FREEZING.  HEAT 
TRANSFER.  SOIL  WATER  MIGRATION.  ICE 
FORMATION,  water  CONTENT.  MATH¬ 
EMATICAL  MODELS. 

A  dctermmistic  modd  of  frmt  heave  based  upon  simuluncous 
ai^ysis  of  coupled  heat  and  moisture  transp^_  is  cascaded 
svHli  a  probabilistk  modd  of  parameter  sariations.  The 
mtdtiperamcter.  ddermimstic  m^cl  is  based  upon  submodels 
of  moisture  transport,  heat  transpo^  and  lumped  isothemtal 
freexing  processes.  The  probabilistic  modd  is  based  upon 
RoocnMucth's  method  which  only  reipjircs  knowledge  of 
parameter  means  and  their  ciKfTicients  of  variation. 


MP  1535 

APPLICATION  OF  A  NUMERICAL  SEA  ICE 
MODEL  TO  THE  EAST  GREENLAND  AREA. 
Tucker.  W.B.,  Monterey,  California.  Naval  Postgradu¬ 
ate  SchooL  Dec.  1981,  109p..  MS.  thesis.  Refs. 
p.KH-106. 

36-3254 

SEA  ICE  DISTRIBUTION.  DRIFT.  ICE  GROWTH. 
THERMODYNAMICS.  MATHEMATICAL  MOD¬ 
ELS.  GREENLAND. 

A  dynaimc-themiodynamic  sea  kc  modd  which  employs 
a  viscous-plastic  eonstitutve  law  has  been  applied  to  the 
Cast  Crcettland  area.  The  modd  is  run  on  a  ao-km 
spatial  scale  at  l/dolay  time  sups  for  a  dtSday  peru-d  with 
forcing  dau  beginning  on  Oct  I.  ia79  Kesufis  tend 
to  vei^y  that  the  modd  predicu  reasonable  tlucknesscs  and 
velocitiea  withm  the  ice  margin  Thermodynamic  ice  growth 
producea  eaccssiie  ice  estent.  however,  probably  due  to 
madequatc  parametenration  of  oceanic  beat  this. 


MP  1536 

WEDDELL-SCOTIA  .SF.A  MARGINAL  ICE 
ZONE  OBSERVATIONS  FROM  SPACE.  OCTO¬ 
BER  I9t4. 

Crascy.  F.D..  et  al.  .Mar.  15.  19*6.  9I(C3).  p.J920- 
3924.  12  refs. 

41-93 

SEA  ICE,  'CE  EDGE.  REMOTE  SENSING.  AN¬ 
TARCTICA  WEDDELL  SF.A.  SCOTIA  SFj\. 

Imagery  from  the  shuttle  imagmg  radar-n  ctpcnmcnl  as 
wen  as  other  satclhtc  and  metroroSogseat  data  arc  csaminrd 
to  learn  more  abont  the  open  sea  tec  margm  of  the  thrdddl. 
Seotu  Seas  refum  At  the  lee  edge,  the  icc  6wms  mto 
baisdhke  aggreptes  of  small  see  tloev  sansUr  to  thoie  observed 
m  the  Bering  Sea  The  radar  backseattrr  eharactembes 
of  these  bands  seggest  thsi  their  upper  sorface  is  wet  fur¬ 
ther  into  the  psek.  the  radar  imagery  ibows  a  traawtioa 
to  Urge  floes  In  the  open  tea.  Urge  leebergi  and  long 
surface  grsiily  wairs  a.-c  discemalCe  m  the  radar  tmagrs 
fAathl 


MP  1537 

ICE  CRYSTAL  MORPHOLOGY  AND  GROWTH 
RATES  AT  LOW  SUPERSATURATIONS  AND 
HIGH  TEMPERATURES. 

Cotbeck,  S.C..  May  1983.  $4(5).  p.2677-2682. 17  rcTs. 
37-3607 

ICE  CRYSTAL  STRUCTURE,  ICE  CRYSTAL 
GROWTH.  SUPERSATURATION.  TEMPERA¬ 
TURE  EFFECTS.  VAPOR  DIFFUSION.  DENSITY 
(MASS/VOLUME).  MATHEMATICAL  MODELS. 
At  an  caccss  vapor  density  (supersatttfation  of  about  1/10.000) 
adjacent  to  the  icc  crytital  surface  of  SO-tO  billionth  g/cc, 
thm  is  a  transitio-t  between  the  highly  faceted  kinetic  growth 
form  and  the  rounded  cquilihrium  form  at  temperatures  above 
-yC  At  lover  temp^urcs  there  is  a  transition  in  the 
^uilibriuffl  form  to  hcaagonal  prisms  because  of  a  reduction 
in  the  disordered  surface  Uyer.  The  growth  rate  of  ice 
crystals  from  the  vapor  is  andyred  by  a  simple  model  which 
aceounu  foe  vapor  flow  and  surface  peoeesscs  Kparaicly 
The  conditions  for  highly  temperature  scnsttiic  growth  arc 
identified  from  the  modeL 


MP  1531 

ICE  PILE-UP  AND  RIDE-UP  ON  ARCnC  AND 
SUBARCnC  BEACHES. 

Kovacs.  A.,  et  al.  Oct.  1981.  5(2/3),  p.247-273.  For 
another  source  of  the  article  and  abstract  see  33-4610 
(MP  1230).  22  refs. 

Sodhi.  D.S. 

36-3746 

SEA  ICE.  PRESSURE  RIDGES.  ICE  PUSH. 


MP  1539 

FORMATION  OF  ICE  CRYSTALS  AND  DLSSI- 
PATION  OF  SUPERCOOLED  FOG  BY  ARTIFI- 
OAL  NUCLEATION.  AND  VARIATIONS  OF 
CRYSTAL  HABITAT  EARLY  GROWTH  STAGES. 
Ktimai.  M..  Apr.  1982.  21(4).  p.579.587.  14  refs. 
36-3898 

FOG  DISPERSAU  ICE  CRYSTAL  NUfXEI.  AR- 
TlFiaAL  NUCLEATION,  SUPERCOOLED  FfXJ. 
MICROSTRUCTURE.  ELECTRON  MKTtOS- 
COPY.  PLATES.  ICE  FORMATION.  WATER  VA¬ 
POR.  TEMPERATURE  EFFECTS. 

The  early  stages  nf  sec  costal  fnematien  in  supcreixdcd 
fogs  were  studied  in  detail  by  decuan  mwroseopy.  and 
icc  msclcation  etpennsenu  using  Itqmd  propane  scedmg  were 
condweted  in  a  ttwrmostaiieally  eoe-troded  eoldroom.  lee 
crys^.  formed  by  rapid  cooling  created  by  the  evaporauon 
of  liquid  prnpanc  from  a  fine  noartr  at  tempcratires  from 
m  1  to  -aoc.  were  coflected  and  reptieated  on  filnted  grids 
for  electron  imcroocopc  eaamtnatsons.  Most  of  the  KC 
crystals  formed  immediately  alter  the  hqusd  propane  seedings 
were  spherual  (although  ^prov  TOo  were  hcaagonal)  with 
diameters  ranging  from  0.3  to  3  nuerometer  and  with  a 
mean  diameter  of  1.5  mserometrr  Electron  mkroseopy 
revealed  a  grain  boundary  in  some  of  the  ire  crystals. 

MP  1540 

RESISlANCECOEFFiaENTS  FRO.M  VELOO- 
TY  PROnLES  IN  ICE-COVERED  SliALLOW 
STREAM.S. 

Calkin*.  D.I..  et  al.  June  1982. 9(2).  p.2J6.247.  With 
French  summary.  7  refs 
Deck.  D.S..  Martinson.  CR. 

36-3929 

ICE  COVER  -STRENGTH.  STREAM  FLOW. 
VELOCm’.  SHEAR  .STRESS.  ANALYSIS 
(MATHEMATICS). 

MP  1541 

NTTROGE-NOUS  CHE.MICAL  COMPOSITION 
OF  ANTARCnC  ICE  AND  SNOW. 

Parker.  B.C..  et  al.  19*1. 16(5).  p.79.»l.  10  refs 
Zeller.  EJ..  Govt.  AJ. 

36*3979 

ICE  COMPOSITION.  .SNOW  COMPOSITION. 
FIRN.  aiEMICAL  ANALYSIS.  ANTARCTICA- 
AMUNDSEN-SCOTT  STATION.  ANTARCTICA 
-VOSTOK  .STATION. 

This  report  emphasircs  nitrate  ion  |N03)  ronecnn-arweis 
m  antarctic  mow  and  fim  trom  pvu  and  cores  Chemseal 
analyses  conducted  or  ptanaed  oes  antarctic  snow.  flm.  and 
ICC  arc  outlined  Compurer  curves  compare  the  ivutaon 
in  N03  over  the  past  IjQOQ  yr  in  fim  eoeev  from  S-mth 
Pole  Statioa  and  Vmtok  and  prevent  the  N03  eomeentranon 
reeoed  toe  the  enpre  Vov>k  eoee  over  the  pavt  33tnn  yt 
Soufli  Pole  ftm  eoee  dim  have  been  calcubied  evmg  dim 
nhich  date  back  to  lT5n  Eouner  asalystv  od  the  \03 
dau  from  both  5o=th  Pole  and  \ovtok  voces  revealv  vtrong 
perwvgiiitiev  m  the  \03  vomentratioii  oivarnng  at  sppeov 
II..  7!..  and  M  ys  mtervalv  Dsu  have  peevwmvly  been 
repwied  vwppoetmg  the  hvpvOiesiv  that  the  It  >v  fluctuatvmv 
a  N03  eitlter  eiwmsde  uith  the  v-Car  avtnity  mat  oe  Use 
aueoeal  mat  A  taKe  tivtv  la  pocenlial  vourrev  or  mech 
anxvmt  toe  N03  m  anurcXii  mow  oe  fun  Sotai-meduted 
phenomena  appear  to  br  the  more  hkrty  lovr.ev  71^ 
revrftvof  \oi  vampCmf  in  a  ttSm-deep  vn-wpit  are  divervved 


MP  1542 

PHYSICAL  AND  STRUCTURAL  CHARACTER- 
ISnCS  OF  SEA  ICE  IN  MCMURDO  SOUND. 
Cow,  AoJv.  et  al.  1981.  16(5).  p.94.95.  5  refs. 

Weeks.  W.F..  Govont.  J.W..  Ackley.  S.F. 

56-3988 

SEA  ICE.  ICE  STRUCTURE.  PHYSICAL  PROPER¬ 
TIES.  CALVING.  ANTARCTICA  -MCMURDO 

SOUND. 

This  season**  study  of  the  physical  and  structural  property 
of  sea  ICC  in  MeMurdo  So«^  was  restricted  to  sea  ice 
that  had  formed  since  Apr.  19t0  Muiuyear  ice  was 
observed  and  sampled  at  only  one  location,  near  Choco¬ 
late  on  the  vcstcfn  ed|c  of  McMurdo  Sottnido  The  locations 
of  the  sample  sites  arc  shown.  The  sampKaf  profram 
included  an  over«ice  traverse  of  the  hay>fhst  ice  in  McMurdo 
Sound.  Eatensivc  r^ent  calving  of  the  KoettlHz  Glacier 
ICC  tongue  was  ob^ed  in  the  viciniiy  of  the  Dailey  1$. 
Preltmtnary  investigations  cf  the  crystal  structure  of  samyto 
from  2f  locations  revealed  widespread  formation  of  congelation 
ice  but  only  mirnmal  amounts  of  frazil  ice.  Formation 
of  a  sub>ice  plaulct  layer  with  individual  plates  iweayr^ 
up  to  several  cm  U  length  was  obKned  at  the  iMfority 
of  sampling  sites.  Petrographic  studies  revealed  crystal hne 
structures  and  c-aais  onentaiions  that  eahibiced  much  in 
common  with  shore-fast  tee  of  the  arcuc  coast  of  Alaslia. 


MP  IS43 

HIGM-RESOLUnON  IMPULSE  RADAR  MEAS¬ 
UREMENTS  FOR  DETECTING  SEA  ICE 
CURRENT  AUNEMENT  UNDER  THE  R  .S 
ICE  SHELF. 

.Morey.  R.M..  et  al.  1981.  16(5).  p.96-97.  5  refs. 
Kovacs.  A. 

36-3989 

SEA  ICE.  RADAR  ECHOES.  ICE  SHELVES.  AN- 
TARCnCA-ROSS  ICE  SHELF. 

The  oh^urcs  of  the  ian.  tttl  field  season  were  (1)  to 
evaluate  the  fcjoibikty  of  usmg  a  higli-rcsolution  impubc 
radar  proTilmg  system  to  detect  the  csistcncc  of  sea  m 
which  coring  had  revealed  on  the  bnniiiai  of  the  Roes  Ice 
Shelf  at  1-9.  and  2)  tf  suceesaful  in  effort,  to  try  to 
detect  the  preferred  horizontal  C-asis  azimathil  dircccion 
of  the  sea  ice  cryszaSs  usiag  the  vot^e  amplitude  of  the 
radar  rcficctton.  The  instrumcatation  used  is  described. 
A  tahU  lists  the  radar  parameten  ased  for  cakulacmg  the 
ouxaton  radar  range,  and  the  matiwam  radar  range  for 
the  two  antennas  used  is  plotted.  The  rcsoits  obtained 
with  the  radar  s)'ste«  were  mconchasive.  and  socral  posaildc 
etp’anatioas  are  outlined.  Rrmc  iafiltrafinn  into  the  McMtar- 
do  Ice  Shelf  was  a^  investigated. 

MP  1544 

ROLE  OF  PLASne  ICE  INTERACHON  IN 
MARGINAL  ICE  ZONE  DYNAMICS^ 

Lopptnnu.  Ml.  ci  »I.  Nov.  20.  1985.  90(C6). 
p.U.899-n.909,  17  refs. 

Ilibicr.  W.D..  III. 

40-1615 

ICE  EDGE.  SEA  ICF..  ICE  COVER  THICKNESS. 
PLASTIC  FLOW.  WIND  DIRECTION.  WIND 
VELOCm'.  ICE  MODELwS. 

Lndtr  appropriate  condttMUv  Oie  nonttnear  nature  of  f<asttc 
ice  K:era6tson  together  with  a  nosSscar  eospbng  between 
ice  ihiclness  characterstics  and  ice  rheology  can  sabitar.tially 
moiMy  the  character  of  marginal  ice  lone  dynamies.  TKs 
paper  eaamines  the  steady  sure  ramcficatsmis  of  these  mes- 
bneantirs  by  using  a  oRcdimcasaMul  ssntpSficaaon  of  a 
iwo-lesel  siscous  plastic  Ka  we  tnodcl  Ascriesofidealsxtd 
smaSvseale  stmidatwins  rcso^4tsoe)  b  camM  oet  with 

the  modd  focmsiaied  in  a  aDonng  Lagrmigimi  grid  in  order 
to  rrmose  ddfssMr.  effects.  Analytic  seluUMts  for  ike 
tqoSAeresa  plasuc  a^usuneat  case  are  ^so  coesiracxed. 
Tfw  rcsslis  show  t^t  if  ike  ice  ihsciness  dsstnyatuut  b 
aSowrd  Co  egad^eatc  in  respoese  to  a  consust  mind  firid. 
the  ihscLscss  strength  coupl^  wiH  a  sha^  ice  edge, 
with  the  compactness  drupptcg  rap^y  to  reto  eea-  tW 
we  margm  (AsUs  mod) 

MP  1545 

GEOMETRY  AND  PERMimVITY  OF  .SNOW 
AT  IllCtf  FRF.OUE.NaES. 

Coibcck.  .S.C.  June  1982.  53(6).  ^4495-4500. 37  refg. 
36.3«2I 

SNOW  ELECTRICAL  PROPERTIF.S.  SNOW* 
DENSm*.  POROSirV.  SNOW  CR  V.^AL  STRUC- 
TURF..  SNOW  PHYSICS.  TEMPERATURE 
GRADIENTS.  LIQUID  PHASFii.  WET  SNOW. 
DIELECTRIC  PROPERTIF-S. 

T>f  gri'nrtry  awd^ossty  ofdry  taom  sancsws4ely  dppendmg 
««  the  htsW}  *4  4ieidi7*"fts  The  prmsnnny  <4  dry 
S2WVW  ftwrciscs  with  acreascsg  wc  «Mitrvt  Ws  ts  b«h  greatly 
atTerted  hy  the  shaprt  <4  the  we  partwSes  In  wet  sn^fw 
the  pen^inKy  encases  with  b^mdcfmtent  and  the  gr^wsetiy 
ts  «ery  esporuns  tl4*weser.  jke  ts^pwdhle  layer  bias  bttSe 
effeti  perscsttnitf  The  pereattmTy  is  dcscnhrd  cwsg 
redder  and  ^as  ^antea  s  ewteeg  f^rnmtae  and  approtsma^^s 
pi  the  ge>Nnwtnes  at  high  bos  contewcs  It 

f%  sh^vwn  that  the  »wa»gnn  ass«a^e»Mn  of  sheSs  oset 

xe  spheres  <s  K<h  wwoereef  and  leads  to  Iwge 

errors 
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MP  1546 

ENVIRONMENTAL  AND  SOCIETAL  CONSE¬ 
QUENCES  OF  A  POSSIBLE  C02-INDUCED 
CLIMATE  CHANGE:  VOLUME  2,  PART  3— IN¬ 
FLUENCE  OF  SHORT-TERM  CLIMATE  FLUC¬ 
TUATIONS  ON  PERMAFROST  TERRAIN. 
Brown,  J.,  eC  al,  May  1982,  Vol.2,  30p.,  Refs.  p.2S-28. 
Andrews,  J.T. 

36- 4051 

PERMAFROST  DEPTH.  VEGETATION,  CAR¬ 
BON  DIOXIDE,  CLIMATIC  CHANGES, 
GROUND  THAWING.  SOIL  TEMPERATURE. 

MP  1547 

DIELECTRIC  PROPERTIES  OF  THAWED  AC¬ 
TIVE  LAVERS  OVERLYING  PERMAFROST 
USING  R/.DAR  AT  VHP. 

Arcone,  S.A.,  et  al,  May-Junc  1982, 17(3),  p.618‘626, 
17  refs. 

Delaney,  A.J. 

37- 3 

DIELECTRIC  PROPERTIES,  ACTIVE  LAYER, 
GROUND  THAWING.  PERMAFROST  BASES, 
RADAR  ECHOES. 

Field  measuremenu  of  the  dielectric  constant  of  thawed 
active  layers  of  up  to  1  m  in  depth  at  four  sites  tn  Alaska 
have  been  made  usina  short*pulse  ground  radar  whose  returns 
were  received  in  the  nearTield  radiation  zone  Three 
sites  consisted  of  saturated  silts  with  varying  amounts  of 
organic  material,  and  the  fourth  site  was  a  .moist  sand. 
The  reflector  returning  the  radar  signals  was  the  active  layer/* 
permafrost  interface.  Analysis  of  the  waveforms  showed 
that  all  the  materials  were  nondtspersive  over  the  radar 
pulse  bandwidth  (75*225  MHz),  and  this  was  confirmed 
by  time  domain  reflectometry  (TOR)  studies  of  field  samples 
The  average  dielectric  constants  were  between  23  and  34 
for  the  silts,  which  averaged  between  45  and  50%  water 
by  volume,  while  the  undy  site  gave  an  average  value 
of  about  12  for  a  probable  water  content  of  about  23% 
by  volume.  These  values  are  very  similar  to  the  laboratory 
work  of  others  and  were  also  confirmed  by  TOR.  The 
high  dielectric  constants  of  the  saturated  materials  allowed 
ccurate  profiling  of  active  layer  depth,  and  an  example 
U  presented.  More  detail  would  probably  be  achieved 
with  a  highcr*frequency  radar. 

MP  1548 

PHYSICAL  AND  STRUCTURAL  CHARACTER¬ 
ISTICS  OF  ANTARCnC  SEA  ICE. 

Gow,  A.J.,  et  al,  1982,  Vol.3,  International  Symposium 
on  Antarctic  Glaciology,  3rd,  Columbus,  Ohio,  Sep.  7- 
12,  1981,p.ll3-117,  Srefs. 

Ackley.  S.F.,  Weeks,  W.F.,  Govoni,  J.W. 

37-257 

ICE  FLOES,  PACK  ICE,  FRAZIL  ICE,  ANTARC¬ 
TICA— WEDDELL  SEA. 

Observations  during  February  and  March  1980  of  structures 
in  66  separate  tioes  in  Weddell  Sea  pack  ice  show  widespread 
occurrence  of  fra‘'il  ice  in  amounts  not  previously  reported 
in  sea  ice  of  comparable  age  and  thickness  in  the  Arctic. 
It  is  estimsted  that  as  much  as  50%  of  the  total  ice  production 
in  the  Weddell  Sea  is  generated  as  frazil  Average  floe 
salinities  also  appear  higher  than  those  of  their  Arctic  counter¬ 
parts.  Comparative  studies  of  fast  tee  at  28  locations 
in  McMurdo  .Sound  show  this  ice  to  be  composed  aimost 
entirely/  of  congelation  ice  that  exhibits  crystalline  textures 
and  orientations  that  are  similar  to  those  observed  in  Arctic 
fast  ice  However,  averr.^c  fast-ice  salinities  in  McMurdo 
Sound  are  higher  than  those  reported  for  Arctic  fast  ice 
of  comparable  age  and  thickness  (Auth ) 

MP  1549 

ON  MODELING  THE  WEDDELL  SEA  PACK 
ICE. 

Hibler,  W.D.,  III,  ct  al,  1982,  Vol.3,  International 
Symposium  on  Antarctic  Glaciology,  3rd,  Columbus, 
Ohio,  Sep.  7-12,  1981,  p.l25-I30,  23  refs. 

Ackley,  S.F. 

37-259 

SEA  ICE,  PACK  ICE,  THERMODYNAMIC  PROP¬ 
ERTIES,  ICE  MODELS,  ANTARCTICA-WED- 
DELL  SEA. 

Some  results  from  a  dynamic-thermodynirnic  simulation  of 
the  seasonal  cycle  of  the  Weddell  Sea  pack  ice  are  described 
The  model  used  for  the  study  is  similar  to  that  developed 
for  a  numerical  investigation  of  the  Arctic  ice  cover  It 
employs  a  plastic  ice  rheology  coupled  to  a  t>^o-]cvel  ice 
thickness  distribution  The  thickness  characteristics  evolve 
in  response  to  tee  dynamics,  and  to  ice  growth  and  decay 
rates  dictated  by  surface  heat  calculations  and  by  heat  storage 
in  a  fixed  depth  oceanic  boundary  layer  Observed  time- 
varying  wind,  temperature,  and  humidi^  fields  arc  used 
together  with  empirical  radiation  Helds  and  fixed  ocean  currents 
to  drive  the  model  Employing  these  Helds,  the  model 
is  integrated  over  two  seasonal  cycles  Overall,  the  results 
suggest  that  (1)  tee  dynamics  are  essential  in  describing 
the  seasonal  cycle,  and  (2)  a  feedback  between  the  atmospheric 
temperature  and  the  presence  of  ice  may  be  a  major  cause 
of  the  rapid  decay  of  the  Antarctic  ice  cover  during  the 
spring-summer  period.  (Auth.  mod ) 


MP  1550 

BRINE  ZONE  IN  THE  MCMURDO  ICE  SHELF, 
ANTARCTICA. 

Kovacs,  A.,  et  al,  1982,  VoL3,  International  Symposi¬ 
um  on  Antarctic  Glaciology,  3rd,  Columbus,  Ohio, 
Sep.  7-12,  1981,p.l66-171,2I  refs 
Gow,  A.J.,  Cragin,  J.H. 

37-266 

ICE  SHELVES.  BRINES,  MIGRATION,  ANTARC¬ 
TICA— MCMURDO  ICE  SHELF. 

Infiltration  of  bnne  into  the  McMurdo  Ice  Shelf  is  dominated 
by  wave-like  intrusions  of  sea-watef  tnggered  by  periodic 
break-outs  of  the  ice  front.  Observations  of  a  bnne  step 
4.4  m  in  height  in  the  McMurdo  Ice  Shelf  show  that  it 
has  migrated  about  1.2  km  in  four  years  The  inland 
boundary  of  the  bnne  percolation  is  probably  controlled 
largely  by  the  depth  at  which  bnne  encounters  tic  Hm/ice 
transition  (43  m).  However,  this  boundary  is  not  fixed 
by  permeability  considerations  aJone,  since  measurable  move¬ 
ment  of  brine  is  still  occurring  at  the  inland  boundary. 
Freeze-fractionation  of  the  sea-water  a.s  it  migrates  through 
the  ice  shelf  precipitates  virtually  all  sodium  sulfate,  and 
preferentially  concomitant  removal  of  uater  by  freezing  in 
the  pore  spaces  of  the  infiltrated  fim  produces  residual  bnnes 
approximately  seven  times  more  concentrated  than  the  original 
sea-water.  (Auth.  m^) 


MP  1551 

NITRATE  FLUCTUATIONS  IN  ANTARCTIC 
SNOW  AND  HRN:  POTENTIAL  SOURCES  AND 
MECHANISMS  OP  FORMATION. 

Parker,  B.C,etal,  1982,  Vol.3,  International  Symposi¬ 
um  on  Antarctic  Glaciology,  3rd,  Columbus,  Ohio, 
Sep.  7-12,  1981,  p.243-248.  33  refs. 

Zeller,  E.J.,  Gow.  A.J. 

37-280 

SNOW  COMPOSITION,  SNOW  IMPURITIES, 
PERIODIC  VARIATIONS,  NITRATE  DEPOSITS, 
ANTARCTICA— EAST  ANTARCTICA. 

Data  are  summarized  on  in  situ  nitrate  ion  concentrations 
in  snow  pits  and  ftm  cores  over  the  last  3.2S0  a.  Nitrate 
fluctuations  show  seasonal,  11  and  22  a  periodicities,  and 
long-term  changes  both  at  South  Pole  station  and  Vostok. 
Hi^  nitrate  levels  conform  to  winter  darkness  and  solar 
activity  peaks  long-term  lows  and  highs  conform  to 
solar  activity  minima  and  maxima.  The  data  available 
support  the  hypothesis  that  nitrate  is  fixed  in  the  upper 
atmosphere  by  some  soltr-mediated  phenomenon  causing  a 
periodicity  in  East  Antarctica  snow.  Background  levels 
and  non-penodic  spikes  in  nitrate  come  from  other  sources. 
(Auth ) 


MP  1552 

SOME  RECENT  TRENDS  IN  THE  PHYSICAL 
AND  CHEMICAL  CHARACTERIZATION  AND 
MAPPING  OF  TUNDRA  SOILS,  ARCTIC  SLOPE 
OF  ALASKA. 

Everett,  K.R.,  et  al.  May  1982,  133(5),  p.264-280, 
Refs,  p.278-280. 

Brown,  J. 

37-174 

TUNDRA,  SOIL  SURVEYS,  PERMAFROST  PHY¬ 
SICS,  SLOPE  ORIENTATION,  SOIL  CHEMIS¬ 
TRY,  SOIL  WATER,  SOIL  STRUCTURE,  SOIL 
CLASSIFICATION.  DISTRIBUTION,  MAPPING, 
UNITED  STATES— ALASKA— NORTH  SLOPE 


MP  1553 

DEFORMATION  AND  FAILURE  OF  FROZEN 
SOILS  AND  ICE  AT  CONSTANT  AND  STEADI¬ 
LY  INCREASING  STRESSES. 

Fish,  A.M ,  Canadian  Permafrost  Conference,  4th, 
Calgary,  Alberta,  Mar.  2-6,  1981.  Proceedings,  Ot¬ 
tawa,  National  Research  ^uncil  of  Canada.  1982, 
p.4 19-428,  With  French  summary.  16  refs. 

37-385 

PERMAFROST  PHYSICS,  FROZEN  GROUND 
STRENGTH.  FROZEN  GROUND  COMPRES¬ 
SION,  FROZEN  GROUND  MECHANICS,  SOIL 
CREEP,  ICE  DEFORMATION.  ICE  STRENGTH. 
STRESSES,  ICE  CREEP,  ANALYSIS  (MATH¬ 
EMATICS).  EXPERIMENTATION 
Experimental  and  theoretical  studies  were  made  uf  the  defor¬ 
mation  and  time-dependeni  failure  of  tee  Uniaxial  compres¬ 

sion  tests  were  performed  in  the  laboratory  at  constant  and 
steadily  increasing  stresses  Strength  criteria  and  unified 
constitutive  equations  describing  all  three  stages  of  creep 
at  con.iant  stress  are  presented.  It  is  shown  that  regardless 
of  the  stress  regime  (constant  stress  or  step  loading)  the 
equations  describe  deformation  and  timc-dcpcndcnt  failure 
by  five  parameters  The  form  of  the  constitutive  equations, 
which  can  be  applied  also  to  describe  the  mechanical  properties 
of  frozen  and  unfrozen  soils,  make  it  possible  to  obtain 
analytical  solutions  of  the  practical  problems  and  to  determine 
the  creep  parameters  of  frozen  and  unfrozen  soils  and  ice 
in  situ 


MP  1554 

THEORY  OF  THERMAL  CONTROL  AND  PRE¬ 
VENTION  OF  ICE  IN  RIVERS  AND  LAKES. 
Ashton,  G.D.,  1982.  Vol.l3,  p.131-185,  38  refs. 
37-684 

ICE  CONTROL,  RIVER  ICE,  LAKE  ICE,  THER¬ 
MAL  REGIME,  HEAT  TRANSFER.  WATER 
FLOW,  WATER  TEMPERATURE.  BUBBLING. 
ICE  FORMATION,  ICE  GROWTH,  ICE  MELT¬ 
ING.  ANALYSIS  (MATHEMATICS). 

The  thermal  control  of  ice  in  nvers  and  lakes  is  accomplished 
in  most  cases  by  modifying  the  energy  budget  of  the  ice 
cover.  In  most  cases  the  modification  is  to  increase  the 
flow  of  heat  to  the  underside  of  the  ice  cover,  either  by 
directing  against  it  a  flow  of  warm  water  obtained  from 
other  parts  of  the  water  body,  as  in  the  case  of  air  bubbler 
systems,  or  by  increasing  the  temperature  of  the  exuting 
flow  of  water,  as  in  the  case  of  rivers. 


MP  1555 

IN-SITU  MEASUREMENTS  OF  THE  ME¬ 
CHANICAL  PROPERTIES  OF  ICE. 

Tatinclaux,  J.C.,  International  Conference  on  Marine 
Research,  Ship  Technology  and  Ocean  Engineering, 
Hamburg,  Sep.  29-30,  1982.  Proceedings.  Inter- 
maritec  ‘82,  Hamburg,  1982,  p.326-334,  7  refs. 
37*607 

ICE  MECHANICS,  ICE  COVER  STRENGTH.  ICE 
ELASTICITY,  FLEXURAL  STRENGTH,  FLOAT¬ 
ING  ICE.  ANALYSIS  (MATHEMATICS). 

Two  methoi's  for  in-situ  determination  of  the  bending  strength 
and  elastic  modulus  of  ice  are  presented.  The  first  method 
requires  failure  testa  of  a  senes  of  cantilever  beams  of  various 
length  over  thickness  ratios,  while  the  second  method  is 
based  on  failure  testing  of  a  free*floating  beam  of  length 
at  least  three  times  the  ice  charactenstic  length.  Both 
methods  avoid  the  need  for  meaaunng  beam  deflection  in 
order  to  determine  the  elastic  modulus  The  analytical 
background  of  the  methods  is  presented,  and  their  advantages 
and  disadvantages  as  compared  to  conventional  methods 
are  discussed  together  with  their  likely  application  to  field 
or  laboratory  use. 


MP  1556 

STANDARDIZED  TESTING  METHODS  FOR 
MEASURING  MECHANICAL  PROPERTIES  OF 
ICE. 

Schwarz,  J.,  et  al,  July  1981. 4(3).  p.245-254,  18  refs. 
Fredetking,  R.,  Gavrilo,  V.P ,  Petrov.  I.G.,  Hirayama, 
K..  Mellor,  M..  Tryde,  P.,  Vaudrey.  K.D. 

37-872 

ICE  MECHANICS.  COMPRESSIVE  PROPER¬ 
TIES,  TENSILE  PROPERTIES,  ICE  ELASTICITY, 
STANDARDS,  LOADS  (FORCES).  TESTS. 

The  results  of  nominilly  similar  tests  vary  greatly  due  to 
the  fact  that  almost  every  ice  research  group  uses  different 
testing  methods  This  is  of  course  a  hindrance  to  the 
Ice  Engineenng  field  In  order  to  improve  the  quality, 
comparability  and  usefulness  of  the  test  data  resulting  from 
mechanical  property  investigations,  the  lAHR  Section  on 
Icc  Problems  considers  it  necessary  to  standardize  ice  testing 
methods.  Herewith  the  Working  Group  of  the  lAHR 
Section  on  Ice  Problems  proposes  its  recommendation  for 
“Standardized  Testing  Methods  for  Measunng  Mechanical 
Properties  of  Ice  “  It  should  be  noted  that  the  suggested 
recommendations  remain  open  to  revision  as  the  development 
of  ice  testing  methods  progresses 


MP  1557 

FROST  SUSCEPTIBILITY  OF  SOIL;  REVIEW 
OF  INDEX  TESTS. 

Chamberlain,  E.J.,  Aug,  1982,  FHWA/RD.82/081, 
llOp.,  Refs  p.83-88. 

37-973 

FROST  HEAVE,  SOIL  MECHANICS,  SOIL 
FREEZING,  ICE  WATER  INTERFACE.  ICE 
SOLID  INTERFACE,  TESTS,  CLASSIFICA¬ 
TIONS,  TEMPERATURE  GRADIENTS.  SOIL 
WATER,  PARTICLE  SIZE  DISTRIBUTION, 
GRAIN  SIZE. 

Methods  of  determining  the  frost  susceptibility  of  soils  are 
identified  and  presented  m  this  report.  More  than  one 
hundred  criteria  were  found,  the  most  common  based  on 
particle  size  characteristics  These  particle  size  criteria 
arc  frequently  augmented  ^  information  such  as  gram  size 
distribution,  uniformity  coefftcicnts  and  Atterberg  limits  In* 
formation  on  permeability,  mineralogy  and  soil  classiflcition 
has  also  been  used.  More  complex  methods  requiring 
pore  sue  distribution,  moisture-tension,  hydraulic-conductivi- 
ty.  heavc-stress.  and  frost-heave  tests  have  also  been  proposed 
Houever.  none  has  proven  to  be  the  universal  test  for  determin¬ 
ing  the  frost  susceptibility  of  soils  Based  on  this  survey, 
four  methods  arc  proposed  for  further  study  They  arc 
the  L  S.  Army  Corps  of  Engineers  Frost  Susceptibility  Ciassifl- 
cation  System,  the  moisture-tension  hydraulic-conductivity 
test,  a  new  frosi-hcave  test,  and  the  CBR-aflcr-thaw  test. 
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MP  15S8 

DESIGNING  WITH  WOOD  FOR  A  LIGHT¬ 
WEIGHT  AIR-TRANSPORTABLE  ARCTIC 
SHELTER:  HOW  THE  MATERIALS  WERE 
TESTED  AND  CHOSEN  FOR  DESIGN. 

Flanders,  S.N.,  et  si,  Structural  use  of  wood  in  adverse 
environments.  Edited  by  R.W.  Meyer  and  R.M.  Kel- 
log|.  New  York,  Van  Nostrand  Reinhold  Co.,  1982, 
p.385-397. 

Tobiasson,  W. 

37-1030 

PORTABLE  SHELTERS,  WOODEN  STRUC¬ 
TURES,  MILITARY  TRANSPORTATION,  COLD 
WEATHER  TESTS,  LOADS  (FORCES),  AIR¬ 
PLANES,  DESIGN,  CONSTRUCTION  MATERI¬ 
ALS. 

Construction  of  a  prototype  shelter  particularly  suited  to 
accommodate  a  party  of  four  to  six  in  the  extreme  cold 
at  remote  locations  hu  been  completed  recently.  I'o  facili¬ 
tate  transportation,  the  shelter  doubles  as  an  ISO  shipping 
container  and  selMoads  onto  military  aircraft.  These  modes 
endure  severe  loads.  Wood  was  chosen  as  a  suitable 
material  for  use  in  the  cold.  The  requirement  for  light 
weight  necessitated  that  the  wood  be  used  close  to  its  strength 
limits.  The  limits  for  bonding  wood  and  employing  compos¬ 
ite  panels  were  tested  and  compared  with  calculated  values 
Urethane-based  adhesive  was  chosen  to  bound  high-density 
overlay  (HDO)  plywood  and  redwood  sections  together. 
Fiber^aas-reinforced  plastic  (FRP)  mat  was  chosen  as  a 
material  to  strengthen  webs  against  shear 
MP  1559 

SYNOPTIC  WEATHER  CONDITIONS  DURING 
SELECTED  SNOWFALL  EVENTS  BETWEEN 
DECEMBER  1981  AND  FEBRUARY  1982. 

BUello,  M.A.,  May  1982,  82-8,  p.9-42. 

37-1095 

SYNOPTIC  METEOROLOGY,  SNOWFALL, 
SNOWSTORMS,  WEATHER  OBSERVATIONS, 
STATISTICAL  ANALYSIS 

MP  1560 

METEOROLOGY. 

Bates,  R.E.,  May  1982,  82-8,  p.43-180. 

37-1096 

METEOROLOGICAL  DATA,  SNOWSTORMS, 
SNOWFALL,  STATISTICAL  ANALYSIS,  SNOW 
DEPTH,  SNOW  WATER  EQUIVALENT,  SNOW 
TEMPERATURE. 

MP  1561 

SNOW  CRYSTAL  HABIT. 

Koh,  O.,  et  al.  May  1982,  82-8,  p.181-216,  S  refs. 
O’Brien,  H.W. 

37-1097 

SNOWFLAKES,  SNOW  CRYSTAL  STRUCTURE, 
SNOW  OPTICS,  SNOWFALL,  PARTICLE  SIZE 
DISTRIBUTION,  SPECTRA. 

MP  1562 

AIRBORNE  SNOW  AND  FOG  OISTRIBU- 
■nONS. 

Berger,  R.H.,  May  1982,  82-8,  p.2I7-223. 

37-1098 

SNOWFLAKES,  SNOWSTORMS,  SNOW  CRYS¬ 
TAL  STRUCTURE,  FOG,  UNFROZEN  WATER 
CONTENT,  PARTICLE  SIZE  DISTRIBUTION, 
CLASSIFICATIONS. 

MP  1563 

MEASUREMENTS  OF  AIRBORNE-SNOW 
CONCENTRATION. 

Lacombe,  J.,  May  1982,  82-8,  p.225-281,  2  refs. 
37-1099 

SNOWFALL,  SNOWFLAKES,  COMPUTER  AP¬ 
PLICATIONS,  MEASUREMENT. 

MP  1564 

SNOW  COVER  CHARACTERIZATION. 

O’Brien,  H.W.,  et  al,  May  1982,  82-8,  p.559-577,  7 
refs. 

Bates,  R.E. 

37-1106 

SNOW  COVER,  SNOWFALL,  SNOW  DEPTH, 
SNOW  HARDNESS,  SNOW  DENSITY,  SNOW 
TEMPERATURE,  UNFROZEN  WATER  CON¬ 
TENT. 

MP  1565 

PERMEABILITY  OP  A  MELTING  SNOW  COV¬ 
ER. 

Colbeck,  S.C.,  et  al,  Aug.  1982,  18(4).  p  904-908,  16 
refs. 

Anderson,  E.A. 

37-1226 

SNOW  MELTING.  SNOW  PERMEABILITY, 
MELTWATER,  SNOW  DENSITY,  SNOW  COV¬ 
ER,  SATURATION,  RUNOFF, 

Data  from  snow  lysimetcrs  in  Calirornia  and  Vermont  arc 
used  to  find  the  saturated  permeability  of  a  melting  snow 
cover  in  the  range  of  10-40x10/(10  sq  inf  depending  on 
snow  density.  The  unsaturated  permeability  increases  as 


about  the  third  power  of  liquid  saturation.  The  gravity 
flow  theory  is  shown  to  be  an  aceurate  representation  of 
meltwater  drainage  from  snow  covers  in  .wo  diverse  areas 
even  though  the  snow  covers  are  treated  as  homogeneous 
units.  The  venation  of  saturated  permeability  with  snow 
density  occurs  about  as  predicted  by  Shimizu's  formula  for 
dry  snow,  although  tee  layers  decrease  the  permeability  some¬ 
what. 

MP  1566 

PHYSICAL  ASPECTS  OF  WATER  FLOW 
THROUGH  SNOW. 

Colbeck,  S.C.,  Advances  in  hydroscience.  Volume 
11.  Edited  by  V.T.  Chow.,  New  York,  Academic 
Press,  1978,  p.165-206.  Refs,  p.204-206. 

37-1280 

WET  SNOW,  SNOW  HYDROLOGY,  WATER 
FLOW,  SNOW  PERMEABILITY.  SNOW  COVER 
STRUCTURE,  POROUS  MATERIALS,  THERMO¬ 
DYNAMICS,  RAIN,  MATHEMATICAL  MOD¬ 
ELS. 

MP  1567 

SENSITIVITY  OF  A  FROST  HEAVE  MODEL  TO 
THE  METHOD  OF  NUMERICAL  SIMULA¬ 
TION. 

Hromadka,  T  V.,  II,  et  al,  Aug.  1982,  6(1),  p.1-10,  10 
refs. 

Guymon,  G.L.,  Berg,  R.L. 

37-1329 

FROST  HEAVE,  SOIL  FREEZING.  HEAT 
TRANSFER,  MATHEMATICAL  MODELS, 
ANALYSIS  (MATHEMATICS). 

A  unifying  numerical  method  is  developed  for  solution  of 
frost  heave  in  a  vertical  freezing  column  of  soil.  Wilhin 
one  general  computer  code  a  single  unifying  parameter  can 
be  preselected  to  employ  the  commonly  used  Galerkin  finite 
elements,  subdomain  weighted  residual,  or  finite  difference 
meihods  as  well  as  several  other  methods  developed  from 
the  Alternation  Theorem.  Companng  results  from  the 
various  numerical  techniques  in  the  computation  of  frost 
heave  to  measured  frost  heave  in  a  laboratory  column  indicates 
there  is  little  advanuge  of  the  numerical  technique  over 
another. 

MP  1568 

DETERMINATION  OF  THE  FLEXURAL 
STRENGTH  AND  ELASTIC  MODULUS  OF  ICE 
FROM  IN  SrrU  CANTILEVER-BEAM  TESTS. 
TgtincUux,  J.C.,  et  »1.  Aug.  1982, 6(1),  p.37-47, 4  refs. 
Hirayame,  K. 

37-1333 

ICE  COVER  STRENGTH,  FLEXURAL 
STRENGTH,  ICE  ELASTICITY,  ICE  PHYSICS, 
LOADS  (FORCES),  ICE  SHEETS,  ANALYSIS 
(MATHEMATICS). 

From  the  theory  of  cantilever  beams  on  an  clastic  foundation. 
It  IS  shown  that  the  strength  index  and  modulus  index 
of  ice  can  be  determined  from  measurements  of  either  the 
failure  load  or  the  tip  deflection,  or  both,  of  in  situ  cantilever 
beams  tested  over  a  wide  enough  range  of  ratio  of  beam 
length  to  beam  thickness  Four  methods  are  proposed, 
two  of  which  do  not  require  the  measurement  of  beam 
deflection  dunng  beam  loading,  an  often  diificult  task  to 
perform  with  sulTicicnt  reliability,  especially  in  the  field 

MP  1569 

ICE  DISTRIBUTION  AND  WINTER  SURFACE 
CIRCULATION  PATTERNS,  KACHEMAK  BAY, 
ALASKA. 

Gatto,  L.W.,  1982,  No.l2,  p.421-435.  For  more  de¬ 
tailed  article  see  36-2432.  14  refs. 

37-1440 

SEA  ICE  DISTRIBUTION.  ICE  CONDITIONS. 
OCEAN  CURRENTS,  SUSPENDED  SEDI¬ 
MENTS,  OCEANOGRAPHY.  REMOTE  SENS¬ 
ING,  UNITED  STATES— ALASKA-KA- 
CHEMAK  BAY 

MP  1570 

DETERMINING  THE  CHARACTERISTIC 
LENGTH  OF  MODEL  ICE  SHEETS. 

Sodhi,  D.S.,  el  al,  Nov.  1982,  6(2),  p.99-104,  6  refs 
Kato,  K.,  Haynes,  F.D.,  Hirayaina,  K. 

37-1582 

FLOATING  ICE.  ICE  STRENGTH,  ICE  SHEETS, 
LOADS  (FORCES),  FLEXURAL  STRENGTH,  ICE 
ELASTICITY,  STRESSES,  ICE  CREEP,  ICE  MOD¬ 
ELS. 

For  determining  the  characteristic  length  of  a  floating  icc 
sheet,  a  vertical  load  is  applied  to  the  icc  sheet  either 
by  placing  dead  weights  in  discrete  increments  or  with  a 
screw  drive  apparatus  in  scries  with  a  load  cell,  and  the 
deflection  of  the  ice  sheet  is  monitored  at  the  point  of 
loading  or  near  it  For  a  model  ice  sheet  exhibiting 
creep  behavior,  the  experimental  results  with  the  screw  ap¬ 
paratus  show  that  the  slope  of  the  load-dcllcction  curve 
decreases  as  the  load  increases,  and  one  is  not  able  to 
choose  a  unique  value  of  the  slope  for  the  computalion 
of  characteristic  length  This  is  attributed  to  relaxation 
of  stress  in  ice. 


MP  1571 

HRN  QUAKE  (A  RARE  AND  POORLY  EX¬ 
PLAINED  PHENOMENON). 

DenHartog,  S.L.,  Nov.  1982,  6(2),  p.  173-174,  7  refs. 
37-1389 

FIRN,  SNOW  DEFORMATION,  SNOW  SUR¬ 
FACE,  CRACKS. 

A  fim  quake  is  a  sudden  collapse  of  a  snow  surface  with 
a  noise  of  increasing  intensity.  This  descnption  applies 
to  fim  quakes  on  large  ice  sheets,  shuch  as  cover  Greenland 
and  Antarctica.  There  are  many  unknowns  about  flm 
quake  phenomena. 

MP  1572 

ELECTRICAL  PROPERTIES  OF  FROZEN 
GROUND  AT  VHF  NEAR  POINT  BARROW, 
ALASKA. 

Arcone,  S.A.,  et  al,  Oct.  1982,  GE-20(4),  p.485-492, 
16  refs. 

Delaney,  A.J. 

37-1685 

FROZEN  GROUND  PHYSICS,  ELECTRICAL 
PROPERTIES,  RADIO  WAVES,  GROUND  ICE, 
MODELS,  ORGANIC  SOILS,  SOIL  WATER. 
Electrical  properties  of  frozen  ground  were  measured  using 
radio  frequency  interferometry  (RFl)  in  the  very  high  frequen¬ 
cy  (VHF)  radiowave  band.  Ice-nch  organic  silts  and  sandy 
gravel  of  variable  tee  content  were  investigated  dunng  early 
April  of  both  1979  and  1980.  Frequencies  between  10 
and  ISO  MHz  were  used  but  best  results  were  obtained 
at  VHF  between  10  and  100  MHz. 

MP  1573 

STATE  OF  THE  ART  OF  SHIP  MODEL  TEST¬ 
ING  IN  ICE. 

Vance,  G.P.,  American  Towing  Tank  Conference, 
General  Meeting,  19th,  Ann  Arbor,  Michigan,  July  9- 
11,  1980  Proceedings,  Vol.2.  Edited  by  S.B.  Co¬ 
hen,  Ann  Arbor,  Science  Publishers,  tl981j,  p.693- 
706,  5  refs. 

37-1692 

ICE  LOADS,  ICE  PRESSURE,  SHIPS, 
STRENGTH,  MODELS,  LOADS  (FORCES), 
TESTS,  SNOW  COVER  EFFECT. 

MP  1574 

UNIFORM  SNOW  LOADS  ON  STRUCTURES. 
O’Rourke,  M.J.,  et  al,  Dec.  1982,  I08(ST12),  p.2781- 
2798,  12  refs. 

Redfield,  R.,  Von  Bradsky,  P. 

37-1756 

SNOW  LOADS,  ROOFS,  STRUCTURES,  SLOPE 
ORIENTATION,  EXPOSURE,  SNOW  ACCUMU¬ 
LATION,  THERMAL  EFFECTS,  SURFACE 
PROPERTIES. 

Data  on  ground  and  roof  snow  loads  for  199  structures 
are  analyzed.  Relationship  between  ground-to-roof  conver¬ 
sion  factor  for  uniform  roof  loads  and  parameters  such  as 
roof  slope,  exposure  and  thermal  charactenstics  are  investigat¬ 
ed  The  conversion  factor  was  found  to  be  most  strongly 
influenced  by  exposure 
MP  1575 

APPLICATION  OF  HEC-2  FOR  ICE-COVERED 
WATERWAYS. 

Calkins,  D.J.,  et  al,  Nov.  1982,  108(TC2),  p  241-248, 
5  refs. 

Hayes,  R.,  Daly,  S.F.,  Montalvo,  A. 

37-2018 

CHANNELS  (WATERWAYS).  WATER  FLOW, 
ICE  COVER  EFFECT,  FLOATING  ICE.  FLOW 
RATE,  RIVER  FLOW,  COMPUTER  PROGRAMS. 
HEC-2.  the  widely  known  open  channel  flow  water  surface 
profile  computer  program  developed  by  the  U.S  Army  Corps 
of  Engineers'  Hydrologic  Engineering  Center,  has  been  recently 
updated  for  the  U  S  Army  Cold  Regions  Research  and 
Engincenng  Laboratory  to  account  for  the  presence  of  a 
floating  ICC  cover  it  has  been  shown  by  many  writers 
that  at  uniform  flow  the  normal  flow  depth  can  be  increased 
by  as  much  as  307o  by  a  floating  ice  cover.  HEC-2 
with  the  ice  cover  option  will  allow  the  Corps  of  Engineers 
and  other  users  of  the  program  to  evaluate  effectively  the 
effect  of  an  ice  cover  on  the  flow  depth,  flow  velocity, 
unit  discharge,  etc .  in  a  river  system.  This  paper  presents 
an  overview  of  the  modifications  to  the  uniform  flow  equation, 
the  required  input  data,  and  an  analysis 
MP  1576 

SOURCE  MECHANISM  OF  VOLCANIC  TREM¬ 
OR. 

Fcrrick,  M.G.,  cl  al,  Oct.  10,  1982,  87(B10),  p.8675- 
8683,  27  refs. 

Qamar,  A.,  St.  Lawrence,  W.F. 

37-2111 

EARTHQUAKES.  VOLCANOES,  FLUID  DY¬ 
NAMICS,  FLUID  FLOW,  UNITED  STATES- 
OREGON— HOOD.  MOUNT. 

Low-frequency  (<10  Hz)  volcanic  earthquakes  originate  at 
a  wide  range  of  depths  and  occur  bcfi-rc,  durir^.  and  after 
magmatic  eruptions  The  characteristics  of  these  earth¬ 
quakes  suggest  that  they  arc  not  typical  tectonic  events 
Physically  analogous  processes  occur  in  hydraulic  fracturing 
of  rock  formations.  low-frequency  iccquakcs  in  temperate 
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peters,  and  autoresonance  in  hydroelectric  power  stations. 
We  propose  that  unsteady  fluid  flow  in  volcanic  conduits 
IS  the  common  source  mechanism  of  low-frcquency  volcanic 
earthquakes  (tremor).  The  fluid  dynamic  source  mechanism 
explains  low-frequency  earthquakes  of  arbitrary  duration,  mag¬ 
nitude,  and  depth  of  origin,  as  unsteady  flow  is  independent 
of  physical  properties  of  the  fluid  and  conduit  Fluid 
transients  occur  in  both  low-viscosity  gases  and  high-viscosity 
liquids.  A  fluid  transient  analysts  can  be  formulated  as 
generally  u  is  warranted  by  knowledge  of  the  composition 
and  physical  properties  of  the  fluid,  material  properties,  geomc- 
tiy  and  roughness  of  the  conduit,  and  boundary  conditions. 
(Auth.  mod.) 

MP  1577 

COMMENT  ON  ’WATER  DRAG  COEFRaENT 
OF  HRST-YEAR  SEA  ICE’  BY  M.P.  LANGLEB- 
EN. 

Andreas,  E.L.,  et  al,  Jan.  20, 1983, 88(C1),  p.779-782, 
Includes  the  comment  by  Andreas  and  the  reply  by 
Langleben.  For  the  article  being  discussed  sec  36- 
2494.  II  refs. 

Langleben,  M.P. 

37-2110 

SEA  ICE,  SURFACE  ROUGHNESS,  FRICTION, 
ANALYSIS  (MATHEMATICS). 

MP  1578 

MICROBIOLOGICAL  AEROSOLS  FROM  A 
FIELD-SOURCE  WASTEWATER  IRRIGATION 
SYSTEM. 

Bausum,  H.T.,  et  al,  Jan.  1983,  SS(1),  p.6S-7S,  20  refs. 
Schaub,  S.A.,  Bates,  R.E.,  McKim,  H.L.,  Schumacher, 
P.W.,  Brockett,  B.E. 

37-2176 

WASTE  TREATMENT.  WATER  TREATMENT, 
BACTERIA,  AEROSOLS,  IRRIGATION.  MI¬ 
CROBIOLOGY. 

MP  1579 

ON  MODELING  SEASONAL  AND  INTERAN¬ 
NUAL  FLUCTUATIONS  OF  ARCTIC  SEA  ICE. 
Hibler,  W.D.,  III,  et  al,  Dec.  1982,  12(12),  p.l514- 
1523,  20  refs. 

Walsh.  J.E. 

37-2362 

SEA  ICE  DISTRIBUTION,  PERIODIC  VARIA¬ 
TIONS.  ICE  MODELS. 

Some  results  from  a  senes  of  three-year  apenodic  simulations 
of  the  Northern  Hemisphere  sea  ice  cover  are  reported. 
The  simulations  employ  the  dynamic-thermodynamic  sea  ice 
model  developed  by  Hibler  (1979)  and  use  a  one-day  timestep 
on  a  33  X  31  grid  with  a  resolution  of  232  km.  Atmosphenc 
data  from  the  years  1973-75  are  used  to  drive  the  simulations 
The  simulations  yield  a  seasonal  cycle  with  excessive  amounts 
of  ice  in  the  North  Atlantic  dunng  winter  and  with  somewhat 
excessive  amounts  of  open  water  in  the  central  Arctic  dunng 
summer.  Despite  the  seasonal  bias,  the  simulated  and 
observed  inlerannual  fluctuations  arc  similar  in  magnitude 
and  are  positively  correlated  The  corretaiiuns  with  observed 
data  are  noticeably  smaller  when  dynamical  processes  are 
omitted  from  the  model.  The  simulated  outflow  of  ice 
through  the  Greenland-Spitsbergcn  passage  undergoes  large 
fluctuations  both  seasonally  and  on  an  interannual  basis 
The  outflow  correlates  highly  with  the  simulated  fluctuations 
of  ice  coverage  in  the  North  Atlantic  sector  and  positively 
with  the  observed  fluctuations  of  icc  coverage  in  the  same 
sector. 

MP  1580 

ADHESION  OF  ICE  TO  POLYMERS  AND 
OTHER  SURFACES. 

Itagaki,  K.,  Physicochemical  aspects  of  polymer  sur¬ 
faces,  Vol  1  Edited  by  K  L  Mittal,  Plenum  Publish¬ 
ing  Corporation,  Mar.  1983,  p  241-252,  15  refs. 
37-2274 

ICE  ADHESION,  ICE  SOLID  INTERFACE,  ICE 
STRENGTH,  POLYMERS,  PROTECTIVE  COAT¬ 
INGS. 

A  set  of  simple  experiments  indicated  that  water  drops 
can  penetrate  through  a  grease  layer  and  make  "rear'  contact 
with  the  substrate,  then  spread  over  the  surface,  depending 
on  the  surface  energy  of  the  substrate,  increasing  the  “real" 
contact  tea.  Furthermore  the  ice/substrate  bond  is  stronger 
than  icc  itself.  The  complex  problem  of  ice  adhesion 
'  y  be  explainable  by  combination  of  these  findings  m 
that  the  “real"  contact  area  multiplied  by  the  strength  of 
ice  within  the  area  constitute  the  apparent  adhesive  strength. 
Conceivable  effects  of  various  factors  are  discussed 
MP  1581 
PROCEEDINGS, 

International  Offshore  Mechanics  and  Arctic  Engi¬ 
neering  Symposium,  2nd,  Houston,  Texas,  Jan.  30- 
Feb.  3,  1983,  New  York,  N.Y,  American  Society  of 
Mechanical  Engineers,  1983,  813p..  Refs,  passim 
For  selected  papers  sec  37-2389  through  37-2406 
Chung,  J.S.,  ed,  Lunardini,  V  J.,  cd. 

37-2388 

OFFSHORE  DRILLING,  OFFSHORE  STRUC¬ 
TURES,  ICE  CONDITIONS,  DRIFT,  PERMA¬ 
FROST.  ARTIFICIAL  ISLANDS,  ICE  LOADS. 
COMPUTER  APPLICATIONS.  ICE  PHYSICS, 
SEA  ICE. 


MP  1582 

EFFECT  OF  STRESS  APPLICATION  RATE  ON 
THE  CREEP  BEHAVIOR  OF  POLYCTtYSTAL- 
LINE  ICE. 

Cole,  D.M.,  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  2nd,  Houston,  Texas, 
Jan.  30-Feb.  3,  1983.  Proceedings.  Edited  by  J.S. 
Chung  and  V.J.  Lunardini,  New  York,  N.Y.,  American 
Society  of  Mechanical  Engineers,  1983,  p.614-621, 14 
refs. 

37-2392 

ICE  CREEP,  ICE  CRYSTAL  STRUCTURE,  ICE 
ACOUSTICS.  STRESS  STRAIN  DIAGRAMS,  MI¬ 
CROSTRUCTURE,  ICE  CRACKS,  RHEOLOGY, 
CRACKING  (FRACTURING),  TIME  FACTOR. 
This  work  examines  the  elTect  of  the  rate  of  stress  application 
on  the  creep  behavior  of  polycrystalline  ice.  Stress  rales 
from  1/1000  to  i  84  MPa/s  were  used  to  achieve  a  creep 
stress  of  3  6  MPa  at  test  temperatures  of  -S  to  -IOC.  The 
treatment  emphasizes  the  effect  of  stress  application  rate 
on  primary  creep  behavior  and  the  accompanying  microfraclur- 
ing  activity.  Acoustic  emtsston  measurements  taken  in 
all  tests  indicate  the  onset  and  rate  peak  of  the  microfractunng 
activity. 

MP  1583 

FREEZING  OF  SEMI-INFINITE  MEDIUM 
WITH  INITIAL  TEMPERATURE  GRADIENT. 
Lunardini,  V.J.,  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  2nd,  Houston,  Texas, 
Jan.  30-Feb.  3,  1983.  Proceedings.  Edited  by  J.S. 
Chung  and  V.J.  Lunardini,  New  York,  N.Y.,  American 
Society  of  Mechanical  Engineers,  1983,  p.649-6S2, 1 1 
refs. 

37-2397 

SOIL  FREEZING,  HEAT  TRANSFER,  TEMPER¬ 
ATURE  GRADIENTS,  STEFAN  PROBLEM. 
GEOTHERMY,  HEAT  BALANCE,  ANALYSIS 
(MATHEMATICS),  THERMAL  CONDUCTIVITY. 
Exact  solutions  to  problems  of  conductive  heat  transfer  with 
solidification  arc  rare  due  to  the  non-lineanty  of  the  equations. 
The  heat  balance  integral  technique  is  used  to  obtain  an 
approximate  solution  to  the  freezing  of  a  semi-inflnite  region 
with  a  linear,  initial  temperature  dutnbution.  The  results 
indicate  that  the  constant  temperature  Neumann  solution 
is  acceptable  for  soil  systems  with  a  geothermal  gradient 
unless  extremely  long  freezing  limes  are  considered  The 
heat  balance  integral  will  yield  good  solutions,  with  simple 
numerical  work,  even  for  non-constant  initial  temperatures. 

MP  1584 

SIMPLE  nXED  MESH  FINITE  ELEMENT  SO¬ 
LUTION  OF  TWO-DIMENSIONAL  PHASE 
CHANGE  PROBLEMS. 

O'Neill,  K.,  Intemnlional  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  2nd,  Houston,  Texas, 
Jan.  30-Feb.  3,  1983.  Proceedings.  Edited  by  J.S. 
Chung  and  V.J  Lunardini,  New  York,  N.Y.,  American 
Society  of  Mechanical  Engineers,  1983,  p.6S3-658, 24 
rets. 

37-2398 

FREEZE  THAW  CYCLES.  HEAT  TRANSFER, 
PHASE  TRANSFORMATIONS.  LATENT  HEAT, 
THERMAL  CONDUCTIVITY,  MATHEMATICAL 
MODELS,  ENTHALPY. 

An  algonthm  has  been  developed  for  two-dimensional  freezing 
and  thawing  problems,  which  may  also  be  useful  for  some 
other  phase  change  problems  It  is  designed  to  be  imple¬ 
mented  simply  in  standard  finite  element  heat  conduction 
computer  codes  which  use  linear  interpolation  within  elements. 
Substances  with  discrete  phase  change  temperatures  such 
as  water  suffer  a  step  change  in  enthalpy  across  a  phase 
change  isotherm,  and  hence  feature  a  theorei. -ally  inlinite 
heat  capacity  there.  The  algonthm  handles  this  potentially 
troublesome  phenomenon  in  a  natural  way  through  usual 
finite  element  procedures,  using  simple  closed  form  expressions, 

MP  1585 

ICE  DYNAMICS  IN  THE  CANADIAN  AR- 
CHIPELAGO  AND  ADJACENT  ARCTIC  BASIN 
AS  DETERMINED  BY  ERTS-1  OBSERVA¬ 
TIONS. 

Ramseier,  R.O.,  et  al,  Canada’s  continental  margins 
and  offshore  petroleum  exploration.  Edited  by  C.J. 
Yorath,  E.R.  Parker  and  D.J  Class,  Calgary,  Alberta, 
Canadian  Society  of  Petroleum  Geologists.  May  1975, 
p.853-877,  13  refs. 

Campbell,  W.J.,  Weeks,  W.F.,  Prapier-Arscnault,  L., 
Wilson,  K.L. 

37-2463 

ICE  MECHANICS,  SEA  ICE  DISTRIBUTION. 
DRIFT,  ICE  CONDITIONS.  REMOTE  SENSING, 
ICE  BREAKUP.  FREEZEUP,  ERTS  IMAGERY. 

ERTS-1  "Quickiook"  imagery  for  ihe  period  March  to  Not  em¬ 
ber  1973  has  been  utilized  to  study  sea  ice  in  the  Canadian 
archipelago  and  in  Ihe  adjacent  Arctic  basin  The  imagery, 
which  provides  extensive  covertge  of  the  area  of  interest, 
contains  detailed  information  on  vanaiions  in  sea  icc  dynamics 
and  ice  morphology  on  a  time  scale  ranging  from  several 
days  to  seasons  Because  of  the  sidctap  of  the  ERTS- 
I  orbits  over  the  study  area,  recognizable  ice  floes  could 


be  tracked  on  lepetitive  daily  images  for  time  periods  as 
long  as  6  days.  Information  on  ice  drift  velocity,  compact¬ 
ness,  floe  size,  fast  ice  and  ice  melt  patterns,  and  dates 
of  breakup  and  freezeup  were  obtains. 

MP  1586 

SIMULATION  OF  THE  ENRICHMENT  OF  AT¬ 
MOSPHERIC  POLLUTANTS  IN  SNOW  COVER 
RUNOFF. 

(2olbeck, S.C.,  1981,38th, p.1-10, 16refs.  Foranoth- 
er  version  see  36-1887. 

37-2768 

SNOW  COMPOSITION,  SNOW  IMPURITIES, 
AIR  POLLUTION,  RUNOFF,  MELTWATER,  EN¬ 
VIRONMENTAL  IMPACT.  SNOW  CRYSTAL 
NUCLEI,  EXPERIMENTATION,  SNOW  COVER. 
The  soluble  impunties  contained  in  a  snow  cover  can  be 
concentrated  as  much  as  five  fold  in  the  first  fractions 
of  snow  melt  runoff  In  addition,  daily  impunty  surges 
arc  possible.  Melt-freeze  cycles  concentrate  the  impurities 
in  the  lower  portion  of  the  snow  cover  hence  prepve  the 
impurities  for  rapid  removal.  Environmental  damage  can 
occur  due  to  the  concentration  and  rapid  release  of  atmospheric 
pollutants  from  the  snow,  especially  in  areas  of  “acid  precipita¬ 
tion.”  The  ennehment  of  the  soluble  impurities  is  explained 
and  the  results  of  laboratory  experiments  are  given. 

MP  1587 

STRESS/STRAIN/TIME  RELATIONS  FOR  ICE 
UNDER  UNIAXIAL  COMPRESSION. 

Mellor,  M.,  et  al,  Feb.  1983,  6(3),  p.207-230,  9  refs. 
Cole,  D.M. 

37-2878 

ICE  CREEP,  ICE  MECHANICS,  STRESS  STRAIN 
DIAGRAMS,  LOADS  (FORCES),  COMPRESSIVE 
PROPERTIES.  STATIC  LOADS,  TIME  FACTOR, 
ANALYSIS  (MATHEMA’nCS),  TESTS,  RHEOLO¬ 
GY. 

Results  of  mechanieal  tests  involving  uniaxial  compression 
of  isotropic  tee  at  -5C  were  analysed  and  interpreted  Con¬ 
stant  load  (CL)  creep  tests  were  made  for  applied  stresses 
m  the  range  0.8  to  3.8  MPa,  and  “strength"  tests  under 
constant  displacement  rale  (CD)  were  made  for  applied  strain 
rates  in  the  range  1/10,000,000  to  1/1,000  1/s.  Results 
from  CL  tests  and  CD  tests  corresponded  closely,  giving 
much  the  same  information  about  failure  strains,  strength, 
creep  rates,  time  to  failure,  stress/strain-rate  relations,  etc. 
MP  1588 

PHYSICS  OF  MATHEMATICAL  FPOST  HEAVE 
MODELS:  A  REVIEW. 

O’Neill,  K.,  Feb.  1983,  6(3),  p  275-291,  Refs,  p.289- 
291. 

37-2883 

FROST  HEAVE.  FROZEN  GROUND  PHYSICS, 
THERMODYNAMICS,  PHYSICAL  PROPER¬ 
TIES,  STRESSES,  MATHEMATICAL  MODELS, 
GROUND  ICE 

This  paper  IS  concerned  with  the  physical  and  thermodynamical 
bases  of  frost  heave  modeling  An  attempt  is  made  to 
isolate  and  illuminate  issues  which  all  such  models  must 
address,  at  least  by  implicatioii.  Although  numerous  relevant 

publications  are  surveyed,  emphasis  is  less  on  an  enumeration 
of  Items  in  the  liieraiure,  and  more  on  the  concepts  themselves, 
and  on  their  alternative  mathematical  expressions,  approxima¬ 
tions,  and  manners  of  applications  Ultimately  a  selection 
of  specific  mathematical  models  is  discussed,  in  light  of 
the  points  raised  in  the  general  discussion 
MP  1589 

PRELIMINARY  INVESTIGATION  OF  THE 
ACOUSTIC  EMISSION  AND  DEFORMATION 
RESPONSE  OF  FINITT  ICE  PLATTES. 
Xirouchakis,  P  C ,  et  al,  Jan.  1 982,  No.  1 34,  p.  1 29- 1 39, 
10  refs. 

St.  Lawrence,  W.F. 

37-2905 

ICE  ACOUSTICS.  ICE  DEFORMATION,  LOADS 
(FORCES),  FRACTURING,  PLATES,  ICE 
CRACKS,  ELASTIC  WAVES,  VISCOELASTICITY, 
GRAIN  SIZE,  EXPERIMENTATION. 

A  procedure  is  desenbed  for  -  utonng  the  microfractunng 
activity  in  ice  plates  subjcctcc  constant  loads  Sample 
time  records  of  fresh  water  ice  plate  deflections  as  well 
as  corresponding  total  acoustic  emission  activities  are  present¬ 
ed  1710  linear  elastic  as  well  as  visco-elastic  response 
for  a  simple  supported  rectangular  icc  plate  is  obtained 
Suggested  future  work  using  the  above  procedure  is  discussed 
MP  1590 

MODELING  PRESSURE  RIDGE  BUILDUP  ON 
THE  GEOPHYSICAL  SCALE- 
Hiblcr,W.D..III,Jan.  1982,  No  134,  p.141-155, 8  refs. 
37-2906 

PRESSURE  RIDGES,  ICE  COVER  THICKNESS, 
ICE  PILEUP,  ICE  STRENGTH.  ICE  PHYSICS. 
SEA  ICE  DISTRIBUTION,  SURFACE  ROUGH¬ 
NESS,  STRESSES,  ICE  MODELS,  PACK  ICE. 

In  large  scale  sea  icc  models  ridging  is  modeled  by  redistributing 
thin  ICC  into  thicker  categories  The  way  in  which  this 
redistribution  is  carried  out  can  significantly  affect  the  geo¬ 
physical  stresses  in  pack  icc  This  paper  compares  ice 
strength  characteristics  of  several  different  rcdistributors  and 
discusses  the  relationship  of  these  redistributors  with  observed 
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ridge  morphological  data.  In  addition,  simulated  Arctic 
Basin  ndge  buildup  results  using  one  of  these  red’stributors 
are  presented  and  compared  to  roughness  observations  reported 
in  the  literature 


MP  1591 

HELD  METHODS  AND  PRELIMINARY  RE¬ 
SULTS  FROM  SUBSEA  PERMAFROST  INVES¬ 
TIGATIONS  IN  THE  BEAUFORT  SEA,  ALASKA. 
Sellmann,  P.V.,  el  al,  June  1979,  No.  124,  p  207-213, 6 
refs. 

Chamberlain,  E.J.,  Blouin,  S.E.,  Iskandar,  I.K.,  Lewel- 
len,  R.I, 

37-2962 

SUBSEA  PERMAFROST,  PERMAFROST  THER¬ 
MAL  PROPERTIES,  PENETRATION  TESTS. 
GEOPHYSICAL  SURVEYS,  TEMPERATURE 
GRADIENTS,  GROUND  WATER,  WATER 
CHEMISTRY,  ENGINEERING,  BEAUFORT 
SEA. 


MP  1592 

NUMERICAL  SIMULATION  OF  THE  WED¬ 
DELL  SEA  PACK  ICE. 

Hibler,  W.D.,  III,  et  al,  Mar.  30, 1983, 88(C5),  p.2873- 
2887,  29  refs. 

Ackley,  S.F. 

37*2983 

SEA  ICE,  ICE  MECHANICS,  DRIFT,  ICE  MOD¬ 
ELS,  ICE  COVER  THICKNESS,  ANTARCTICA— 
WEDDELL  SEA. 

The  simulations  employ  a  dynamic  thermodynamic  model 
developed  in  1979  and  use  a  1-day  time  step  on  an  18 
X  IS  gnd  with  a  resolution  of  122  km  Daily  atmospheric 
data  from  1979  are  used  to  dnve  the  simulations,  which 
yield  a  seasonal  cycle  of  ice  with  maximum  extents  close 
to  that  observed.  The  advance  of  the  ice  is  primanly 
thermodynamic  in  nature,  while  the  rapid  decay  depends 
cnticatly  on  the  presence  of  both  leads  and  lateral  ice  advection 
The  average  fraction  of  open  water  is  substantial  and  varies 
from  10%  in  September  to  35%  in  March.  These  values 
are  in  general  agreement  with  estimates  from  satellite  mi¬ 
crowave  data.  Mean  ice  thicknesses  are  consistent  with 
observations  and  vary  from  about  3  m  in  the  perennial 
ice  in  the  western  Weddell  to  I  m  in  firsl.year  ice  in 
the  eulem  Weddell.  Simulated  ice  dnft  results  yield  mean 
dnft  rates  of  about  5  km /day,  in  good  agreement  with 
buoy  drift  observations  with  slightly  inadequate  northward 
transport  in  the  western  Weddell  Near  the  ice  edge 
the  dnft  rates  arc  relatively  insensitive  to  the  ice  strength 
Near  the  coast,  however,  tower  strengths  are  found  to  yield 
a  decrease  in  northward  drift  rates.  (Auth.  mod.) 


MP  1593 

APPROXIMATE  PHASE  CHANGE  SOLUTIONS 
FOR  INSULATED  BURIED  CYLINDERS. 
Lunardini,  V  J  ,  Feb.  1983,  105(1),  p.25-32,  14  refs. 
37-3169 

FREEZE  THAW  CYCLES.  UNDERGROUND 
PIPELINES,  HEAT  TRANSFER.  PIPES  (TUBES). 
PHASE  TRANSFORMATIONS,  THERMAL 
PROPERTIES,  THERMAL  INSULATION,  TEM¬ 
PERATURE  EFFECTS,  ANALYSIS  (MATH¬ 
EMATICS). 

The  conduction  problem  fur  cylinders  embedded  in  a  medium 
with  variable  thermal  properties  cannot  be  solved  exactly 
if  phase  change  occurs.  New,  approximate  solutions  have 
been  found  using  the  quasi-steady  method.  These  solutions 
consider  heat  flow  from  the  entire  pipe  surface,  rather  than 
from  a  single  point,  as  has  been  assumed  in  the  past.  The 
temperature  field,  phase  change  location,  and  pipe  surface 
heat  transfer  can  be  evaluated  using  graphs  presented  for 
parametric  range  of  temperature,  thermal  properties,  burial 
depth,  and  insulation  thickness 


MP  1594 

COMPARISON  OF  UNFROZEN  WATER  CON¬ 
TENTS  MEASURED  BY  DSC  AND  NMR. 
Oliphant,  J  L.,  ct  al.  International  Symposium  on 
Ground  Freezing,  3rd,  Hanover,  N.H..  June  22-24, 
1982.  Proceedings,  (1982),  p.l  15-121,  15  refs. 

Tice,  A.R. 

37-3069 

UNFROZEN  WATER  CONTENT,  FROZEN 
GROUND  STRENGTH,  SPECIFIC  HEAT,  SOIL 
FREEZING,  TEMPERATURE  EFFECTS,  CALO¬ 
RIMETRY. 

llnfrozcn  water  contents  of  various  sands,  silts  and  clay 
under  partially  frozen  conditions  have  been  measured  using 
Nuclear  Magnetic  Resonance  (NMR)  Apparent  specific 
heats  for  many  of  these  soils  have  been  measured  as  a 
function  of  temperature  using  DiITerential  .Scanning  Calorime¬ 
try  (DSC)  Llnfroren  water  contents  have  been  calculated 
from  the  DSC  data  and  compared  with  those  directly  measured 
with  NMR. 


MP  1595 

FREEZING  OF  SOIL  WITH  SURFACE  CON¬ 
VECTION. 

Lunardini,  V.J.,  International  Symposium  on  Ground 
Freezing,  3rd,  Hanover,  N.H.,  June  22-24,  1982. 
Proceedings,  (1982),  p.205-2I2,  17  refs. 

37-3079 

PERMAFROST  PHYSICS,  PHASE  TRANSFOR¬ 
MATIONS,  FROZEN  GROUND  STRENGTH, 
SOIL  FREEZING,  SURFACE  PROPERTIES, 
HEAT  TRANSFER,  ARTIFICIAL  FREEZING, 
FROZEN  GROUND  TEMPERATURE,  LATENT 
HEAT,  SURFACE  TEMPERATURE.  TIME  FAC¬ 
TOR,  CONVECTION,  ANALYSIS  (MATHEMAT¬ 
ICS).  STORAGE. 

Phase  change  phenomena  arise  frequently  in  applications 
such  as  thermal  design  in  permafrost  regions,  thermal  storage 
of  latent  heat  for  solar  systems,  and  the  heat  trcatm.nt 
of  metals  These  are  problems  of  conductive  heal  transfer 
with  solidification  phase  change  Exact  solutions  arc  sought 
for  geometries  and  boundary  conditions  which  arc  simple 
and  yet  representative  of  practical  systems 

MP  1596 

INITIAL  STAGE  OF  THE  FORMATION  OF 
SOIL-LADEN  ICE  LENSES. 

Takagi,  S.,  International  Symposium  on  Ground 
Freezing,  3rd,  Hanover,  N  H ,  June  22-24,  1982 
Proceedings,  (1982),  p.223-232,  8  refs. 

37-3081 

GROUND  ICE,  FROZEN  GROUND  STRENGTH, 
ICE  LENSES.  SOIL  FREEZING,  ICE  FORMA¬ 
TION,  ARTIFICIAL  FREEZING,  FROST  HEAVE, 
THERMAL  CONDUCTIVITY,  STEFAN  PROB¬ 
LEM,  ANALYSIS  (MATHEMATICS).  FROST  AC¬ 
TION.  SOIL  WATER. 

O'Neill  and  Miller's  equations  for  frost  heave  in  saturated 
soil/water  system,  presented  in  the  2nd  1  S  C.F.at  Trondheim, 
reduce  to  heat  conduction  equations  on  iniroduction  of  two 
simplifying  assumptions.  The  reduced  equations  are  solved 
by  use  of  the  recently  developed  analytical  method  that 
can  solve  the  Stefan  problem  with  arbitrary  initial  and  boundary 
conditions. 

MP  1597 

FREEZING  AND  THAWING:  HEAT  BALANCE 
INTEGRAL  APPROXIMATIONS. 

Lunardini,  V.J.,  Mar.  1983,  105(1),  p.30-37,  17  refs. 
37-3205 

FREEZE  THAW  CYCLES,  PERMAFROST  THER¬ 
MAL  PROPERTIES.  HEAT  BALANCE,  STEFAN 
PROBLEM,  SOIL  FREEZING,  GROUND  THAW¬ 
ING,  LATENT  HEAT.  SURFACE  PROPERTIES, 
HEAT  TRANSFER.  PHASE  TRANSFORMA¬ 
TIONS,  CONVECTION,  ANALYSIS  (MATH¬ 
EMATICS). 

The  study  of  conductive  heat  transfer  with  phase  change 
— often  called  the  Stefan  problem— includes  some  of  the 
most  intractable  mathematical  areas  of  heat  transfer.  Exact 
solutions  are  extremely  limited  and  approximate  methods 
arc  widely  used  This  paper  discusses  the  heat  balance 
integral  approximation  using  the  collocation  method  7710 
method  IS  applied  to  some  standard  problems  of  phase  change 
—  Neumann's  problem — and  a  new  solution  is  presented  for 
the  case  of  a  semi-infinitc  body  with  surface  convection 
Numerical  results  arc  given  for  soil  systems  and  also  for 
materials  of  interest  in  talent  heat  thermal  storage 

MP  1598 

APPROXIMATE  SOLUTION  TO  CONDUCTION 
FREEZING  WITH  DENSITY  VARIATION. 
Lunardini,  V.J  ,  Mar  1983,  105(1),  p  43-45,  5  refs 
37-3207 

HEAT  TRANSFER.  FREEZE  THAW  CYCLES, 
PERMAFROST  THERMAL  PROPERTIES.  DEN¬ 
SITY  (MASS /VOLUME),  WATER,  PHASE 
TRANSFORMATIONS.  LATENT  HEAT.  ANAL¬ 
YSIS  (MATHEMATICS). 

MP  1599 

DYNAMICS  OF  NEAR  SHORE  ICE. 

Kovacs,  A.,  ct  al,  Enviri.iuiivntal  assessment  of  the 
Alaskan  continental  shelf,  Vol  7,  Hazards.  Principal 
invcsligator.s'  annual  reports  for  the  year  ending 
March  1981.  Boulder.  Colorado,  Outer  Continental 
Shelf  EnviroP'ncntal  Assessment  Program,  (1981), 
p.l  25- 135. 

Weeks,  W.F. 

37-3247 

SEA  ICE  DISTRIBUTION.  ICE  MECHANICS. 
DRIFT.  PRESSURE  RIDGES.  ICE  PILEUP.  ICE 
SCORING. 

Research  I  nit  No  88  investigates  sea  ice  and  ice  induced 
gouges  in  the  sea  floor  along  the  coasts  of  the  Beaufort. 
Chukchi,  and  Bering  Seas.  New  results  reported  durng 
Fkgl  include  further  documentation  of  coastal  ice  pileup 
and  over-ride  events,  studies  of  ihe  block  si/c  distributions 
in  first-year  pressure  ridges,  investigations  of  additional  laser 
profilometer  observations  on  pressure  ridges,  radar  sUidlcv 
of  near.shore  lakes  on  the  North  Slope  that  may  serve 


as  year-round  sourees  of  fresh  water,  and  the  preparation 
of  a  review  paper  on  the  physical  environment  of  arctic 
Alaska  as  it  relates  to  petroleum  exploration  and  production. 

MP  1600 

DELINEATION  AND  ENGINEERING  CHARAC¬ 
TERISTICS  OF  PERMAFROST  BENEATH  THE 
BEAUFORT  SEA. 

Scllmann,  P.V.,  et  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf,  Vol.7,  Hazards.  Principal 
investigators'  annual  reports  for  the  year  ending 
March  1981,  Boulder,  Coloraio,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  (1981), 
p.l 37- 156,  4  rets. 

Neave,  K.G.,  Chamberlain,  E.J.,  Delaney,  A.J. 
37-3248 

SUBSEA  PERMAFROST.  PERMAFROST  DISTRI¬ 
BUTION.  SEISMIC  VELOCITY,  ENGINEERING, 
SEISMIC  SURVEYS,  NATURAL  GAS,  BEAU¬ 
FORT  SEA. 

Velocity  data  derived  from  the  study  of  industry  seismic 
records  from  lease  area  No.71  indicate  that  bonded  (Krmafrost 
IS  eommon  Us  distnbution  will  likely  be  as  variable 
as  It  is  to  the  east  near  Prudhoe  Bay.  Bonded  permafrost 
should  extend  many  kilometers  offshore  of  the  islands  in 
the  eastern  part  of  the  lease  area. 

MP  1601 

TRANSPORT  OF  WATER  IN  FROZEN  SOIL.  2. 
EFFECTS  OF  ICE  ON  THE  TRANSPORT  OF 
WATER  UNDER  ISOTHERMAL  CONDITIONS. 
Nakano,  Y.,  et  al.  Mar.  1983,  6(1),  p.15-26,  16  refs. 
Tice,  A.R  ,  Oliphant,  J.L.,  Jenkins,  F 
37-3558 

SOIL  WATER  MIGRATION,  FROZEN  GROUND 
PHYSICS,  GROUND  ICE.  SOIL  FREEZING, 
WATER  TRANSPORT,  TEMPERATURE  EF¬ 
FECTS,  ANALYSIS  (MATHEMATICS). 

Effects  of  ice  on  the  transport  of  water  in  frozen  soil  were 
investigated  under  isothermal  conditions.  Based  on  (he 
experimental  results  obtained  using  a  manne-dcposited  clay 
at  -1  OC,  tne  presence  of  ice  is  shown  to  significantly  affect 
the  transport  of  water  under  ccntain  circumstances.  A 
theoretical  analysis  of  the  experimental  results  and  a  discussion 
of  a  possible  mechanism  for  water  transport  in  frozen  soil 
are  presented. 

MP  1602 

ICE  ENGINEERING. 

O’Stecn,  D.A.,  Spring  1980,  12(2),  p.41.47. 

37-3551 

DOCKS,  ICE  LOADS.  PILE  STRUCTURES,  PILE 
EXTRACTION.  ENGINEERING,  OFFSHORE 
STRUCTURES,  WATER  LEVEL.  PIERS,  TESTS. 

MP  1603 

THEORY  OF  METAMORPHISM  OF  DRY 
SNOW. 

Colbcck.S.C.,June20. 1983, 88(C9),  p.5475-5482, 16 
refs. 

37-3571 

METAMORPHISM  (SNOW),  SNOW  CRYSTAL 
GROWTH,  TEMPERATURE  GRADIENTS, 
VAPOR  DIFFUSION,  ICE  CRYSTAL  GROWTH, 
TEMPERATURE  EFFECTS,  ANALYSIS  (MATH¬ 
EMATICS).  THEORIES. 

The  growth  of  ice  particles  in  dry  seasonal  snow  is  caused 
by  vapor  diffusion  among  particles  due  to  temperature  gradients 
imposed  on  the  snow  cover  The  diffusion  is  calculated 
by  using  the  potential  field  solutions  for  electrostatically 
charged  particles  The  stereography  of  snow  is  represented 
by  using  a  log-normal  distribution  function  for  a  geometric 
enhancement  factor  defired  here  Reasonable  crystal  growth 
rates  and  supersaturations  arc  found. 

MP  1604 

RECENT  ADVANCES  IN  UNDERSTANDING 
THE  STRUCTURE,  PROPERTIES,  AND  BEHAV¬ 
IOR  OF  SEA  ICE  IN  THE  COASTAL  ZONES  OF 
THE  POLAR  OCEANS. 

Weeks,  W  F.,  et  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  conditions,  7th, 
Hcisinki,  Finland,  April  5-9,  1983  Proceedings,  Es¬ 
poo.  Finland.  Valtion  tcknillincii  tutkimuskeskus, 
1983,  p  25-41,  32  refs. 

Ackley.  S.F. 

37-3714 

SEA  ICE,  ICE  STRENGTH,  PRESSURE  RiO'  ES, 
ICE  CRYSTAL  STRUCTURE.  ICE  WATE.s  IN¬ 
TERFACE.  FRAZIL  ICE.  ICE  COVER  TF,CK- 
NESS,  ICE  FLOES.  COMPRESSIVE  PROPER¬ 
TIES.  STRAINS.  GAS  INCLUSIONS,  BRINES, 
WEDDELL  SEA 

A  review  iv  given  of  recent  field  and  labora'ory  studies 
that  have  1)  revealed  vast  areas  of  first-year  sex  ice  that 
show  strong  dircciional  c-axis  alignments  in  the  I  on  intal 
plane  with  ihc  alignment  directed  parallel  to  the  rrent 
dircclion  at  the  icc-water  interface  at  the  time  the  ice  tormed 
2l  lyivcovered  unexpected  large  amounts  of  frazil  icc  in 
the  Weddell  Sea  pack  with  the  largest  amounts  of  frazil 
(Kciirrmg  in  the  thickest  fines  t)  Determined  the  strength 
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of  niultiyur  pressure  ridfes  to  be  comparable  to  that  of 
firsuyear  sea  ice  in  the  hard*fail  direction.  4}  Developed 
a  rapid  method  of  determining  the  relative  volume  of  gas 
in  sea  ice. 

MP  1605 

PROTECnON  OF  OFFSHORE  ARCTIC  STRUC¬ 
TURES  BY  EXPLOSIVES. 

Mellor,  M.,  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  conditions,  7th,  Hel¬ 
sinki,  Finland,  Aprii  5-9,  1983.  Proceedings,  Espoo, 
Finland,  Valtion  teknillinen  tutkimuskeskus,  1983, 
p.310-322,  12  refs. 

37-3740 

ICE  BLASTING,  OFFSHORE  STRUCTURES,  ICE 
LOADS,  ICE  BREAKING,  PROTECTION,  ICE 
COVER  THICKNESS,  IMPACT  STRENGTH,  ICE 
MECHANICS,  FLOATING  STRUCTURES,  ENVI¬ 
RONMENTAL  PROTECTION,  DESIGN. 

New  design  curves  for  ice  blasting  relate  crater  radius  with 
charge  weight,  charge  depth,  and  ice  thickness  Single¬ 
charge  data  can  be  used  to  design  charge  patterns  for  breaking 
ice  in  long  channels  or  over  broad  areas.  When  charges 
are  optimized  to  give  maximum  energetic  efTiciency,  the 
spMific  energy  is  comparable  to  that  for  an  ice-bre^ing 
ship,  and  significai'tiy  iower  than  the  best  attainable  specific 
energy  for  ice-cutting  machines  Shock  attenuation  curves 
for  underwater  explosions  permit  the  calculation  of  safe  dis* 
Unces  for  structures,  fish  and  divers. 

MP  1606 

ICE  FORCES  ON  MODEL  MARINE  STRUC¬ 
TURES. 

Haynes,  F.D.,  et  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  conditions,  7th, 
Helsinki,  Finland,  April  5-9,  1983.  Proceedings,  Es¬ 
poo,  Finiand,  Valtion  teknillinen  tutkimuskeskus, 
1983,  p.778-787,  7  refs. 

Sodhi,  D.S. 

37-3776 

ICE  PRESSURE.  OFFSHORE  STRUCTURES,  ICE 
SOLID  INTERFACE,  FLEXURAL  STRENGTH, 
ICE  COVER  THICKNESS,  ICE  COVER 
STRENGTH,  ICE  ELASTICITY,  VELOCITY,  EX¬ 
PERIMENTATION. 

Small-scale  laboratory  experiments  were  conducted  on  model 
marine  structures  in  the  CRREL  test  basin.  The  experiments 
were  performed  by  pushing  model  ice  sheets  against  structures 
and  monitoring  the  ice  forces  during  the  ice-structure  interac- 
Uon  The  parameters,  varied  during  the  test  program, 
were  the  geometry  of  the  manne  structure  and  the  velocity, 
thickness,  and  flexural  strength  of  the  ice  The  results 
are  presented  in  the  form  of  ice  forces  on  sloping  and 
vertical  structures  with  different  geometnes 

MP  1607 

DYNAMIC  BUCKLING  OF  FLOATING  ICE 
SHEETS. 

Sodhi,  D.S.,  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  conditions,  7th,  Hel¬ 
sinki,  Finland,  April  5-9,  1983.  Proceedings,  Espoo, 
Finland,  Valtion  teknillinen  tutkimuskeskus,  1983, 
p,822-833,  6  refs. 

37-3780 

FLOATING  ICE,  ICE  PRESSURE,  ICE  LOADS. 
DYNAMIC  LOADS,  ICE  ADHESION,  ICE 
SHEETS,  VELOCITY. 

Experimental  and  analytical  studies  have  been  conducted 
to  investigate  the  effect  of  ice  velocity  on  the  buckling 
loads  of  floating  ice  sheets  An  analysis  of  dynamic  buckling 
of  a  floating  ice  beam  has  been  conducted  for  the  case 
when  one  end  of  the  beam  moves  at  a  constant  velocity 
suddenly  from  rest  Good  agreement  has  been  obtained 
between  the  results  of  analytical  and  experimental  studies 
on  the  dynamic  buckling  of  floating  icc  beams. 

MP  1608 

OBSERVATIONS  OF  PACK  ICE  PROPERTIES 
IN  THE  WEDDELL  SEA. 

Ackley,  S.F.,  et  al.  1982,  17(5),  p.105-106,  4  refs. 
Smith,  S.J.,  Garke,  D.B. 

37-3962 

PACK  ICE,  ICE  CONDITIONS,  SEA  ICE  DISTRI¬ 
BUTION,  WEDDELL  SEA. 

Observations  of  pack  icc  in  the  Weddell  Sea  during  the 
Weddell  Polynya  expedition  (WEPOLEX-8t)  culminated  in 
a  daily  map  of  ice  conditions  and  a  narrative  observation 
log  The  narrative  log  contains  information  on  ice  concentra¬ 
tion.  ridging,  amounts  of  thin  icc  and  open  water,  and  unusual 
ice  features.  On  the  basis  of  observations,  the  pack  ice 
zone  has  been  divided  into  three  regions-  ice  edge  region 
(within  0  to  60  naut  mi.  of  the  northern  limit  of  pack 
ice),  ICC  edge-pack  icc  transition  zone  (within  60  to  160 
naut  mi  of  the  outer  limit  of  pack  ice),  and  deep  pack 
(at  distances  greater  than  160  naut.  mi.  from  the  outer 
limit)  In  most  satellite  microwave  images  the  icc  edge- 
pack  icc  transition  rone  appears  as  an  area  of  lesser  concentra¬ 
tion  Observations  did  not  confirm  this  Also  unexpected 
was  the  observation  that  noticeable  swell  propagation  occurred 
at  great  distances  from  the  outer  pack  limit 


MP  1609 

PHYSICAL,  CHEMICAL  AND  BIOLOGICAL 
PROPERTIES  OF  WINTER  SEA  ICE  IN  THE 
sviznraii'T  t  cpa 

Garke,  D.B.,  et  ai,  1982,  17(5),  p.107-109,  11  refs. 
Ackley.  S.F. 

37-3963 

SEA  ICE,  ICE  COMPOSITION,  ICE  STRUCTURE, 
ALGAE,  WEDDELL  SEA. 

Twenty  of  27  ice  cores  and  13  surface  ice  samples  taken 
between  59  deg  21  mtn  S  and  62  deg  S  have  been  analyzed 
for  ice  structure,  salinity,  nutrients,  fluorescence,  chlorophyll 
a,  phaeo-pigment,  diatom  species  enumeration,  and  bacteria. 
The  primary  physical  feature  is  the  dominance  of  frazil 
ice  structure  as  opposed  to  congelation  ice.  The  salintiy 
range  is  2.4  to  13.7%  with  the  higher  salinities  within  the 
upper  15  cm.  Chemical  analysis  of  nutrients  in  the  cores 
indicates  that  they  do  not  follow  a  dilution  curve  Silicate, 
phosphate,  and  nitrate  are  found  in  higher  concentrations 
in  the  adjacent  surface  than  in  the  ice  cores.  Nitrite 
ievels,  however,  are  two  to  five  times  higner  in  the  surface 
l»er  of  the  ice  cores  than  in  the  adjacent  surface  water 
Chlorophyll  a  followed  a  pattern  similar  to  that  of  nitrite. 
Phaeo-pigment  ranged  from  0  04  to  4.02  mg/cu  m  Meltwa¬ 
ter  fluorescence  appears  to  scale  with  salinity.  Diatoms 
are  present  at  all  sample  levels  in  the  ice  cores,  but  in 
varying  concentration  and  condition.  Active  growth  occurs 
in  the  surface  layers. 

MP  1610 

ATMOSPHERIC  BOUNDARY  LAYER  MEAS- 
UREMENTS  IN  THE  WEDDELL  SEA. 

Andreas,  E.L.,  1982,  17(5),  p.113-115,  4  refs. 
37-3965 

ICE  CONDITIONS,  SEA  ICE,  WEDDELL  SEA. 
There  was  a  very  intensive  atmosphenc  boundary  layer  sam¬ 
pling  program  earned  out  on  the  Mtkhtil  Somov  dunng 
the  joint  U.S.-U.S  S.R.  Weddell  Polynya  Expedition.  This 
program  included  upper-air  soundings  with  two  different  radi¬ 
osonde  systems;  surface-layer  profiling  with  a  boom  instrument¬ 
ed  at  three  levels,  spectral  measurements  of  surface-layer 
turbulence  with  fast  responding  velocity,  temperature,  and 
humidity  sensors,  and  routine  meteorological  observations 
This  paper  desenbes  the  instrumenution  used  for  the  measure¬ 
ments  and  presents  some  of  the  surface-layer  temperature 
and  dew-point  profiles. 

MP  1611 

ARCnC  AND  SUBARCnC  ENVIRONMENTAL 
ANALYSES  UTILIZING  ERTS-I  IMAGERY. 
Anderson,  D.M ,  et  al,  Aug.  23.  1973,  NASA-CR- 
135523,  5p. 

McKim,  H.L.,  Haugen,  R.K.,  Gatto,  L.W.,  Slaughter, 
C.W..  Marlar,  T. 

28-2984 

REMOTE  SENSING,  ENVIRONMENTS,  ERTS 
IMAGERY. 

MP  1612 

HEAT  AND  MOISTURE  FLOW  IN  FREEZING 
AND  THAWING  SOILS— A  HELD  STUDY. 

Berg,  R.L.,  Conference  on  soil-water  problems  in  cold 
regions,  Calgary,  Alberta,  Canada,  May  6-7,  1975, 
Proceedings,  1975,  p.I48-I60,  14  refs. 

30- 3338 

ROADS,  FROST  HEAVE,  FROZEN  GROUND 
MECHANICS.  MEASURING  INSTRUMENTS, 
MATHEMATICAL  MODELS. 

The  USACRREL  Pavements  Research  Group  has  recently 
initiated  a  project  to  more  adequately  model  the  mechanism 
of  frost  heaving  in  soil-water  systems.  The  project  has 
three  primary  objectives  I  Develop  maihematical  models 
incorporating  heat  flow,  moisture  flow  and  processes  in  the 
freezing  zone,  2.  Develop  the  necessary  laboratory  equipment 
and  procedures  to  evaluate  the  requir^  factors  and  to  refine 
the  mathematical  models,  3  Develop  adequate  instnimcntalion 
and  optimize  locations  of  sensors  for  full  Kate  field  tests, 
install  this  instrumentation  in  test  sections  and  obtain  .  ala 
necessary  to  validate  the  mathematical  models 
MP  1613 

STUDY  OF  CLIMATIC  ELEMENTS  OCCUR¬ 
RING  CONCURRENTLY. 

Bilcllo,  M.A.,  International  Geographical  Congress, 
23rd,  Moscow,  July-Aug.  1976,  Proceedings.  Vol.2, 
Moscow,  1976,  p  23-30,  In  English. 

31- 1536 

CLIMATOLOGY.  LONG  RANGE  FORECAST¬ 
ING,  CLIMATIC  CHANGES. 

MP  1614 

USE  OF  COMPRESSED  AIR  FOR  SUPER¬ 
COOLED  FOG  DISPERSAL. 

Weinstein,  A  l.ctal, Nov  1976.  15(ll).p  1226-1231, 
For  another  version  of  this  paper  see  31-1494.  8  refs 
Hicks,  J.R. 

31-1600 

SUPERCOOLED  FOG,  FOG  DISPERSAL, 
WEATHER  MODIFIf-ATION,  ICE  CRYSTAL 
FORMATION.  COMPRESSED  AIR. 

Experiments  have  been  performed  under  controlled  and  free 
environment  conditions  to  determine  the  technical  feasibility 
of  using  the  cooling  rcsultio  'rom  the  adiabatic  expansion 
of  compressed  air  to  initiate  icc  crystal  production  in  a 


supercooled  fog.  These  expenments  have  shown  that  for 
most  supercooled  temperatures,  approximately  1000  cc  of 
air  when  compresKd  to  60  psig  and  releaKd  through  a 
supersonic  nozzle  will  produce  the  same  number  of  ice  crystals 
as  does  the  evaporation  of  1  cc  of  liquid  propane.  It 
is  estimated  that  a  compresKd  air  supercooled  fog  dispersal 
system  would  consume  approximately  6%  of  the  hydrocarbon 
fuel  presently  consumed  by  operational  systems  using  liquid 
propane  spray. 

MP  1615 

APPLICATION  OF  ICE  ENGINEERING  AND 
RESEARCH  TO  GREAT  LAKES  PROBLEMS. 
Freitag,  D.R.,  Federal  Conference  on  the  Great  Lakes, 
1st,  Ann  Arbor,  Mich.,  Dec.  13-15,  1972.  Proceed¬ 
ings.  (Washington?),  Environmental  Protection 
Agency.  (1972?),  p.131-138. 

31- 1736 

ICE  BOOMS,  ICE  COMPRESSION,  PILES,  ICE 
CONTROL,  ICE  DISTRIBUTION.  FREEZING 
POINTS,  ENGINEERING,  RESEARCH  PRO¬ 
JECTS,  UNITED  STATES-GREAT  LAKES. 

MP  1616 

SOME  ELEMENTS  OF  ICEBERG  TECHNOLC 
GY. 

Weeks,  W.F.,  el  al.  International  Conference  and 
Workshops  on  Iceberg  Utilization  for  Fresh  Water 
Production,  Weather  Modification,  and  Other  Ap¬ 
plications,  1st,  Iowa  State  University,  Ames,  October 
2-6,  1977.  Proceedings.  Edited  by  A.A.  Husseiny, 
New  York,  Pergamon  Press,  1978,  p.45-98,  51  refs. 
Mellor,  M. 

32- 4714 

ICEBERGS,  ICE  MECHANICS,  ICE  PHYSICS, 
ICE  SHELVES,  WATER  SUPPLY,  ICEBERG 
TOWING. 

Many  of  the  technical  questions  relating  to  iceberg  transport 
are  given  brief,  but  quantitative,  consideration  These  in¬ 
clude  iceberg  genesis  and  propenies,  the  mechanical  stability 
of  icebergs  at  Ka.  towing  forces  and  tug  characteristics, 
drag  coefficients,  ablation  rates,  and  handling  and  processing 
the  iceberg  at  both  the  pick-up  site  and  at  the  final  destinauon. 
In  particular,  the  paper  attempts  to  make  technical  information 
on  glaciological  and  ice  engineering  aspects  of  the  problem 
more  readily  available  to  the  interested  planner  or  engineer. 
(Auth.) 

MP  1617 

ICE  AND  SHIP  EFFECTS  ON  THE  ST.  MARYS 
RIVER  ICE  BOOMS. 

Petham,  R.E.,  June  1978, 5(2),  p.222-230, 7  ref».  See 
also  31-3424. 

33- 281 

ICE  BOOMS,  ICE  PRESSURE.  ICE  CONTROL, 
IMPACT  STRENGTH,  ICE  LOADS,  LOADS 
(FORCES).  ICE  NAVIGATION,  RIVER  ICE. 

MP  1618 

NUMERICAL  SIMULATION  OF  AIR  BUBBLER 
SYSTEMS. 

Ashton, G.D., June  1978,5(2),p.231-238,8refs.  See 
also  31-3438. 

33-282 

BUBBLING,  ICE  PREVENTION,  ICE  CONTROL, 
HEAT  TRANSFER,  MECHANICAL  ICE  PRE¬ 
VENTION,  ANALYSIS  (MATHEMATICS). 
EQUIPMENT. 

MP  1619 

DYNAMICS  OF  NEAR-SHORE  ICE. 

Kovaes,  A ,  et  al.  Environmental  assessment  of  'he 
Alaskan  continental  shelf,  Vol  2  Principal  investiga¬ 
tors'  reports  July-Scp.  1978.  Boulder,  Colorado,  Envi¬ 
ronmental  Research  Laboratories.  1978,  p.230-233. 
Weeks,  W.F. 

33- 3095 

SEA  ICE,  FAST  ICE. 

The  aulhors  report  bnefly  on  a  new  ice  pile-up  southeast 
of  Pt  Barrow  and  the  status  of  various  reports  connected 
with  their  current  studies 

MP  1620 

ANISOTROPIC  PROPERTIES  OF  SEA  ICE  IN 
THE  50-150  MHZ  RANGE. 

Kovaes,  A.,  ct  al.  Environmental  assessment  of  the 
Alaskan  continental  shelf,  Vol.  8.  Transport.  Princi¬ 
pal  investigators'  annual  reports  for  the  year  ending 
March  1979.  Boulder,  Colorado,  Outer  Continental 
Shelf  Environmental  Assessment  Program,  Oct.  1979, 
p.324-353.  For  another  source  see  34-963.  4  refs. 
Morey.  R.M 

34- 3054 

SEA  ICE.  ICE  ELECTRICAL  PROPERTIES. 
ANISOTROPY,  ICE  CRYSTAL  STRUCTURE. 
ELECTROMAGNETIC  PROPERTIE.S,  OCEAN 
CURRENTS,  REMOTE  SENSING. 

Rcvultv  of  impulse  radar  aludicx  of  vea  icc  near  Prudhoc 
Bay.  Alaska,  show  that  where  there  is  a  preferred  current 
dircclion  under  the  icc  cover  the  crystal  structure  of  the 
Ice  becomes  highly  ordered.  This  includes  a  crystal  structure 
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With  ft  preferred  honzonul  c*ftxu  thftt  is  oriented  pcrellel 
with  the  locftl  cunent.  The  rftdar  studies  show  thftt  this 
structure  behaves  »s  ftn  ftnisotropic  dielectnc.  The  result 
is  that  when  electromafnetic  enerf)[  is  radiated  from  a  dipole 
antenna  in  which  the  Enfield  is  oriented  perpendicular  with 
the  C'ftxis  azimuth,  no  bottom  reflection  is  detected.  It 
was  also  found  that  the  frequency  dispersion  of  anisotropic 
sea  ice  varies  in  the  horizontal  plane  and  is  related  to 
the  average  bulk  bnne  volume  of  the  ice.  The  bulk  dielectric 
constant  of  the  ice,  as  determined  from  impulse  travel  time, 
shows  little  correlation  with  the  coefTicient  of  anisotropy. 


MP  1621 

SOtriH  POLE  ICE  CORE  DRILLING,  198M982. 
Kuivincn.  K.C.  ct  al.  1982,  17(5),  p.89-91,  7  refs. 
Koci,  B.R.,  Hoidsworth,  G.W.,  Cow,  A.J. 

37-3955 

DRILLING,  ICE  CORING  DRILLS,  ICE  CORES, 
ANTARCnCA-AMUNDSEN-SCOTT  STA¬ 
TION. 

A  coof^Uve  ice  core  drilling,  core  processing,  and  stratigraph¬ 
ic  iog^g  program  was  conducted  at  Amundsen-Scott  Station 
during  the  1981-82  season  by  investigators  from  the  Polar 
Ice  C^nng  Office  (PICO),  the  National  Hydrology  Research 
Institule/Environment  Canada  (NHRI),  and  the  U.S  Army 
Cold  Redons  Research  and  Engineenng  Laboratory  (CRREL) 
A  202.4-m  ice  core  was  collected,  logged  and  packaged 
in  the  field,  and  then  shipped  to  the  CRREL  ice  core 
storage  facility,  where  it  will  be  made  available  to  the  NSF- 
sponsored  glaciologists  for  further  analysis  In  addition 
to  work  with  the  ice  core,  PICO  team  members  collected 
three  gas  samples  for  the  Physics  Inst .  Untv.  of  Bern.  Switzer¬ 
land  and  prepared  the  Gearhardt-Owen  logging  winch  for 
use  by  Univ.  of  Wisconsin-Madison  geophysicists  in  their 
sonic  logging  of  the  900-m  borehole  at  Dome  C. 


MP  1622 

CONTINUUM  SEA  ICE  MODEL  FOR  A  GLO¬ 
BAL  CLIMATE  MODEL 
Ling,  C.H.,  et  al,  Sea  ice  processes  and  models.  Edit¬ 
ed  by  R.S.  Pritchard,  Seattle,  University  of  Washing¬ 
ton  Press,  1980,  p.187-196,  20  refs. 

Rumuiien,  L.A.,  Campbell,  W.J. 

35-2169 

SEA  ICE,  DRIFT,  ICE  CONDITIONS,  MATH¬ 
EMATICAL  MODELS,  REMOTE  SENSING,  ICE 
MELTING,  FREEZING.  MICROWAVES.  CLI¬ 
MATE,  MAPPING,  RADIOMETRY,  WEDDELL 
SEA. 

The  model  developed  by  Campbell  (1965)  hu  been  extended 
to  a  time-dependent,  quasi-steady-suie  model  that  uses  both 
the  equation  of  continuity  and  the  equation  of  momentum 
It  also  incorporates  an  equation  of  state  that  relates  the 
pressure  of  ice  to  its  convergence.  The  constitutive  equation 
u  of  a  fluid  type  The  freezing  and  melting  of  sea  ice 
IS  parametenz^  in  terms  of  ice  thickness,  location,  and 
season.  For  the  1974  austral  winter  twice-daily  surface 
wind  stresa  fields  were  genersted  from  synoptic  pressure 
data  For  every  third  day  -'f  this  period  the  boundaries 
and  concentration  of  the  Antarctic  sea  icc  were  mapped 
using  ESMR  (Electronically  Scanning  Microwave  Radiometer) 
images  acquired  by  the  Nimbus-5  satellite.  These  data 
are  used  both  as  initial  conditions  and  to  compare  the  model 
results  for  vanous  time  periods. 


MP  1623 

REVIEW  OF  ELECTRICAL  RESISTIVITY  OF 
FROZEN  GROUND  AND  SOME  ELECTRO- 
MAGNETIC  METHODS  FOR  ITS  MEASURE¬ 
MENT. 

Arconc,  S.A..  1979.  18(5),  p.32-37.  16  refs. 

33-4231 

FROZEN  GROUND  PHYSICS,  ELECTRICAL 
RESISTIVITY.  ELECTROMAGNETIC  PROS- 
PECnNG,  GEOPHYSICAL  SURVEYS,  RADIO 
WAVES.  SOIL  MOISTURE  CONTENT.  SOIL 
TEMPER.iTURE,  GRAIN  SIZE.  AIRBORNE  RA¬ 
DAR.  MEASURING  INSTRUMENTS. 

Results  of  extensive  studies  of  earth  resistivities  of  low  tempera¬ 
ture  soils  are  presented.  Ground  measurements  of  the 
electromagnetic  field  components  of  radio  waves  propagated 
at  low  frequencies  from  distant  transmitters  and  of  the  inductive 
coupling  between  two  loop  antennas  arc  dcKnbed.  Results 
of  measurements  by  these  methods  are  compared  with  each 
other  and  with  actual  ftndinp  from  excavations  and  borings 
at  permafrost  sites  The  mea.vurcmcnts  arc  shown  to  provide 
data  on  locations  of  lens  tee.  indicate  zones  of  thawing, 
give  indications  which  permit  estimating  resistivities  of  layers 
and  permit  construction  of  a  map  of  Alaska  identifying 
major  resistivity  zones  Airborne  evaluation  of  remotely 
propagated  waves  permits  construction  of  resistivity  contour 
maps  Reasons  for  variations  in  revtvttvity  among  varintiv 
categories  of  frozen  soils  are  discussed 


MP  1624 

THERMAL  AND  RHEOLOGICAL  COMPUTA¬ 
TIONS  FOR  ARTIFICIALLY  FROZEN 
GROUND  CONSTRUenON. 

Sanger,  F.J.,  et  al.  International  Symposium  on 
Ground  Freezing,  1st,  Bochum,  Mar.  8-10,  1978, 
Vol.2.  Edited  by  H.L.  Jessberger,  Bochum,  Ruhr 
University,  1978,  p.95-117,  32  refs. 

Sayles.  F.H. 

33-4283 

SOIL  FREEZING.  THERMAL  PROPERTIES,  AR¬ 
TIFICIAL  FREEZING,  FROZEN  GROUND  ME- 
CHANICS.  FROZEN  GROUND  THERMODY¬ 
NAMICS,  CREEP  PROPERTIES,  RHEOLOGY. 
CONSTRUCTION.  ANALYSIS  (MATHEMAT¬ 
ICS),  FROST  HEAVE. 

MP  1625 

ON  FORECASnNG  MESOSCALE  ICE  DYNAM¬ 
ICS  AND  BUILD-UP. 

Hibler,  W.D.,in,etal,  1983,VoU,p.ll0-115.  lOrefs. 
Udin.  L,  Ullerstig,  A. 

37-4089 

ICE  PILEUP,  ICE  MECHANICS,  ICE  LOADS.  ICE 
SOLID  INTERFACE,  WAVE  PROPAGATION, 
OFFSHORE  STRUCTURES,  SHORES,  ICE  FORE¬ 
CASTING,  SEA  ICE,  ICE  COVER  STRENGTH, 
ICE  COVER  THICKNESS.  MATHEMATICAL 
MODELS. 

Due  to  the  nonlinear  nature  of  the  Ice  interaction,  sea- 
tee  build-up  against  coasts  and  structures  is  a  complex  process. 
This  build-up  significantly  affects  mesoscale  (10  to  100  km) 
ICC  motions  over  typical  forecast  time  scales  of  several  days. 
To  examine  the  ramificattons  of  assuming  a  non-linear  ice 
interaction  in  ice  forecast  models,  we  have  earned  out  a 
series  of  idealized  simulations  employing  a  viscous  plastic 
sca-ice  rheology.  These  simulations  employ  constant  wind 
fields  at  a  gnd  resolution  of  18.5  km  and  allow  the  ice 
to  build  up  and  strengthen  With  the  plastic  ice  interaction 
the  tee  build-up  is  found  to  take  place  by  means  of  a 
ridging  front  Depending  on  the  nature  of  the  strength- 
thickness  coupling,  this  bulid-up  is  accompanied  by  kinematic 
wave  propagation  effects. 

MP  1626 

EXPERIMENTAL  DETERMINATION  OF  THE 
BUCKLING  LOADS  OF  FLOATING  ICE 
SHEETS 

Sodhi,  D.S..  et  al,  1983,  VoU,  p.260-265,  12  refs. 
Haynes,  F.D.,  Kato,  K.,  Hirayama,  K. 

37-4114 

FLOATING  ICE,  ICE  LOADS,  STRUCTURES,  ICE 
SOLID  INTERFACE.  ICE  SHEETS.  ICE  PRES¬ 
SURE.  EXPERIMENTATION,  PHOTOGRAPHY. 
Esperimenu  were  performed  to  determine  the  forces  required 
to  buckle  .  noatin,  tee  sheet  pushing  against  structures 
of  diffeient  widths  The  chsrscienstic  length  of  etch  ice 
sheet  wss  determined  to  enable  a  companson  to  be  made 
between  the  theoretical  and  espctimenul  results. 

MP  1627 

EXPERIMENTS  ON  ICE  RIDE-UP  AND  PILE- 
UP. 

Sodhi.  D.S.,  ct  al.  1983,  Vol.4.  p.266-270,  48  refs. 
Hirayama,  K.,  Haynes,  F.D..  Kalo,  K. 

37-4115 

ICE  PILEUP,  FLOATING  ICE,  STRUCTURES, 
ICE  SOLID  INTERFACE,  ICE  OVERRIDE, 
SHORES,  BEACHES,  SLOPE  ORIENTATION. 
EXPERIMENTATION. 

Ice  pile-up  and  rtdc'up  are  common  occurrences  along  beaches 
in  the  sub-Arctic  ind  Arctic  An  undcrsianding  of  the 
factors  which  lead  lo  ptie.up  is  impotlanl  for  design  of 
a  defensive  strsiegy  to  prevent  damage  to  coastal  instsliations 
Since  ice  action  on  s  sloping  beach  is  comples.  snespcnmental 
model  study  was  undertaken  to  determine  the  factors  which 
promote  ice  pile.up.  The  factors  vaned  in  this  study 
were  the  freeboard,  slope,  and  roughness  of  the  beach  One 
experiment  wss  performed  to  i^rvc  the  etfeciivencss  of 
a  shore  defense  structure  cgainsl  ice  ride-up 

MP  1628 

ROOF  MOISTURE  SURVEYS:  CURRENT 
STATE  OF  THE  TECHNOLOGY. 

Tobiasson.  W..  1983.  VoI.3i..  ...24-31.  7  refj. 
37-4035 

ROOFS.  MOISTURE  DETECTION.  INFRARED 
RECONNAISSANCE,  MEASURING  INSTRU¬ 
MENTS 

Motslurc  IS  Ihc  big  enemy  of  compscl  roofing  sysiems  Non- 
dcsiructive  nuclear,  cspscitsncc  and  infrared  methods  can 
alt  find  wet  insulstion  in  such  roofs  but  a  few  core  samples 
arc  needed  for  verification  Nucicar  and  capacilance  surveys 
generate  quantitative  results  at  grid  points  but  examine  only 
a  small  portion  of  the  roof  Quantitative  results  are  not 
usually  provided  by  infrared  scanners  but  they  can  rapidly 
examine  every  square  inch  of  the  roof  Being  able  lo 
find  wet  areas  when  ihcy  arc  small  is  an  imporlani  advantage. 


MP  1629 

TRANSPORT  OF  WATER  IN  FROZEN  SOIL.  1. 
EXPERIMENTAL  DETERMINATION  OF  SOIL- 
WATER  DIFFUSIVITY  UNDER  ISOTHERMAL 
CONDITIONS. 

Nakano,  Y.,  et  al,  Dec.  1982, 5(4),  p.22 1-226,  For  Part 
2  of  this  study  (MP  1601),  see  37-3558.  13  refs. 
Tice,  A.R.,  Oliphant,  J  L.,  Jenkins,  T.F. 

37- 4218 

SOIL  WATER  MIGRATION,  FROZEN  GROUND 
PHYSICS.  GROUND  ICE,  SOIL  FREEZING. 

A  new  experimental  method  for  mcasunng  the  soil-water 
diffusivity  of  frozen  soil  under  isoihermai  conditions  is  intro¬ 
duced  The  theoretical  justification  of  the  method  is  present¬ 
ed  and  the  feasibility  of  the  method  is  demonstrated  by 
expenments  conducted  using  manne  deposiled  clay.  The 
measured  values  of  the  soil-water  diffusivity  are  found  compara¬ 
ble  to  reported  experimental  data.  (Auih.) 

MP  1630 

ACOUSTIC  EMISSIONS  IN  THE  INVESTIGA¬ 
TION  OF  AVALANCHES. 

St.  Lawrence,  W.F.,  Canadian  Geotechnical  Confer¬ 
ence,  29th,  Vancouver,  B.C..  1976.  Proceedings, 
Canadian  Geotechnical  Society,  1977,  p.VII/24- 
VII/33,  In  English  with  French  summary.  4  refs. 
33-1598 

SNOW  DEFORMATION.  ULTRASONIC  TESTS, 
AVALANCHE  MECHANICS.  SNOW  ACOUS¬ 
TICS,  SNOW  COVER  STABILITY. 

MP  1631 

NOTES  AND  QUOTES  FROM  SNOW  AND  ICE 
OBSERVERS  IN  ALASKA. 

Bilello,  M.A.,  1979,  47th,  p.l  16-118. 

38- 104 

SNOW  SURVEYS,  ICE  SURVEYS.  COST  ANAL¬ 
YSIS.  ORGANIZATIONS,  UNITED  STATES— 
ALASKA. 

MP  1632 

RELATIONSHIP  BETWEEN  THE  ICE  AND  UN¬ 
FROZEN  WATER  PHASES  IN  FROZEN  SOILS 
AS  DETERMINED  BY  PULSED  NUCLEAR 
RESONANCE  AND  PHYSICAL  DESORPTION 
DATA. 

Tice,  A.R.,  et  al,  1983,  5(2),  p.37-46.  In  Chinese  with 
English  summary.  For  another  version  see  37-48.  14 
refs. 

Oliphant,  J.L.,  Zhu,  Y  ,  Nakano,  Y.,  Jenkins.  T.F. 
38-180 

UNFROZEN  WATER  CONTENT,  SOIL  WATER, 
ICE  WATER  INTERFACE,  GROUND  ICE.  FROZ¬ 
EN  GROUND  TEMPERATURE.  FROZEN 
GROUND  PHYSICS.  NUCLEAR  MAGNETIC 
RESONANCE,  CLAY  SOILS. 

An  experiment  is  deaenbed  that  demonstrates  the  balance 
between  the  ice  and  the  unfrozen  water  in  a  frozen  soil 
as  water  is  removed  Nuclear  magnetic  resonance  (NMR) 
IS  used  10  monitor  the  unfrozen  water  content  as  the  soil 
is  dehydrated  by  a  molecular  sieve  material.  Our  results 
show  that  the  unfrozen  water  content  of  a  Morin  clay  soil 
remains  constant  until  the  tout  water  contcnl  has  been 
reduced  lo  the  point  where  no  icc  remains  in  the  system. 

MP  1633 

MECHANISMS  FOR  ICE  BONDING  IN  WET 
SNOW  ACCRETIONS  ON  POWER  LINES. 
Colbcck.  S.C..  cl  al,  June  1983.  83-17.  p.25-30,  9  refs. 
Ackley,  S.F. 

38-427 

POWER  LINE  ICING.  ICE  ADHESION.  WET 
SNOW.  ICE  FORMATION,  SNOW  ACCUMULA¬ 
TION.  PHASE  TRANSFORMATIONS.  GRAIN 
SIZE,  TEMPERATURE  EFFECTS 

MP  1634 

HOW  EFFECTIVE  ARE  ICEPHOBIC  COAT¬ 
INGS. 

Minsk,  L.D.,  June  1983.  83-17,  p  93-95.  2  refs 
38-435 

PROTECTIVE  COATINGS.  ICE  CONTROL.  ICE 
PREVENTION.  ICING.  SHEAR  STRENGTH.  ICE 
STRENGTH.  SURFACE  PROPERTIES.  ICE 
ADHESION.  COUNTER-MEASURES.  TESTS. 
Much  effort  over  many  yeaiv  hav  gone  mio  the  search 
for  an  cffccltve.  durable,  cavity  applied  and  inexpensive  malerial 
lo  ctiminsic  Ihc  force  of  adhesion  between  ice  and  a  substrate 
The  objective  of  rcro  icc  adhesion  on  an  unhealed  surface 
which  would  either  present  the  formation  of  icc  of  ensure 
sclf'shedding  of  very  ihin  accrcitons  has  not  yet  been  achieved 
.Many  commcrciaiiy. available  coatings  do  succeed  in  reducing 
Ihc  force  of  adhesion  below  15  psi  1 10.14  kPaJ  and  suisisc 
at  least  fisc  frccrc  release  cycles,  two  aibilrartly  established 
crilcfia  I.xposufc  lo  ram  erosion,  however,  increases  ihe 
force  of  adhesion  beyond  Ibis  value  for  most  materials 
As  part  of  a  continuing  project  at  CRRt.l..  a  lest  procedure 
fur  measuring  the  shear  strength  of  icc  al  failure  has  been 
developed  and  a  large  number  of  canditl.slc  maierials  have 
been  leslcd 
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MP  1635 

STUDIES  OF  HIGH-SPEED  ROTOR  laNG 

UNDER  NATURAL  CONDITIONS. 

lugaki,  K.,  et  al,  June  1983,  83-17,  p.lI7-123,  2  refs. 

Lemieux,  G.E.,  Bosworth,  H.W.,  O'Keefe,  J.,  Hogan, 

G. 

38-438 

AIRCRAFT  ICING,  FREEZING  NUCLEI,  PRO¬ 
PELLERS,  HELICOPTERS,  TESTS. 

Icing  on  high-speed  rotors  was  studied  under  nttural  conditions 
on  the  summit  of  Mt  Washington  Differences  in  the 
growth  conditicns  from  those  of  laboratory  tests,  such  as 
rapidly  variable  water  supplies  and  abundant  freexing  nuclei, 
seem  to  have  contributed  to  raising  the  temperature  of  the 
wet  growth  regime  and  producing  finer  crystals  than  in 
laboratory  expenments. 

MP  1636 

APPLICATION  OF  A  BLOCK  COPOLYMER  SO¬ 
LUTION  TO  ICE-PRONE  STRUCTURES. 
Hanamoto,  B.,  June  1983,  83-17,  p.l5S-lS8,  1  ref. 
38-442 

ICING,  CHANNELS  (WATERWAYS),  LOCKS 
(WATERWAYS),  PROTECTIVE  COATINGS,  ICE 
PREVENTION,  POLYMERS,  ICE  NAVIGATION, 
ICE  ADHESION,  COUNTERMEASURES 
MP  1637 

HELD  MEASUREMENTS  OF  COMBINED 
laNG  AND  WIND  LOADS  ON  WIRES. 

Covoni,  J.W.,  et  al,  June  1983,  83-17,  p.20S-21S,  8 
refs. 

Ackley,  S.F. 

38-449 

POWER  LINE  ICING,  ICE  ACCRETION,  ICE 
LOADS,  WIND  PRESSURE,  WIND  DIRECTION, 
WIND  VELOCITY,  POWER  LINE  SUPPORTS. 
Four  winter  field  seasons  of  simulated  power  line  icing  data 
were  obtained  during  the  years  1977.1981.  Measurements 
were  obtained  of  the  icing  charactenstics,  loads  on  the  wire, 
and  wind  conditions  simultaneously.  Loads  were  measured 
using  a  single-axis  load  cell  in  line  with  the  wire  dunng 
the  first  three  seasons,  and  a  tri-axial  load  cell  (resolving 
three  perpendicular  force  componenu)  in  the  1980-81  winter 
seaaon.  Winds  were  measured  using  a  vaned  pitot-static 
tube  located  near  one  end  of  the  wire 

MP  1638 

LANDSAT  DIGITAL  ANALYSIS  OF  THE  INI- 
TIAL  RECOVERY  OF  THE  KOKOLIK  RIVER 
TUNDRA  HRE  AREA,  ALASKA. 

Hall,  D.K.,  et  al,  Dec.  1979,  No.80602,  ISp.,  7  refs. 
Ormsby,  J.P.,  Johnson,  L.,  Brown,  J. 

38-483 

TUNDRA,  FIRES,  REVEGETATION,  REMOTE 
SENSING,  LANDSAT,  UNITED  STATES-ALAS- 
KA-KOKOLIK  RIVER. 

MP  1639 

SURVEY  OF  METHODS  FOR  SOIL  MOISTURE 
DETERMINA'nON. 

Schmugge,  T.J.,  et  al,  Nov.  1979,  No.80658,  74p., 
Refs,  p  45-60. 

Jackson,  T.J.,  McKim,  H.L. 

38-484 

SOIL  WATER,  REMOTE  SENSING,  GRAVIMET¬ 
RIC  PROSPECTING,  ELECTROMAGNETIC 
PROSPECTING,  EVAPOTRANSPIRATION, 
VEGETATION  FACTORS,  PRECIPITATION 
(METEOROLOGY). 

MP  1640 

GUIDEBOOK  TO  PERMAFROST  AND  RELAT¬ 
ED  FEATURES  ALONG  THE  ELLIOTT  AND 
DALTON  HIGHWAYS,  FOX  TO  PRUDHOE 
BAY,  ALASKA. 

Brown,  J.,  ed.  International  Conference  on  Permafrost, 
4th,  July  18-22,  1983,  Fairbanks,  University  of  Alaska, 
(1983),  230p.,  Guidebook  No.4.  Refs,  p.213-225. 
Kreig,  R.A.,  ed. 

38-521 

PERMAFROST  PHYSICS,  MANUALS.  ROADS, 
ECOLOGY.  CLIMATOLOGY.  HYDROLOGY, 
VEGETATION.  GEOLOGY.  GROUND  ICE. 
UNITED  STATES-ALASKA. 

MP  1641 

MEASUREMENT  OF  ICE  FORCES  ON  STRUC¬ 
TURES. 

Sodhi,  D.S.,  et  al.  Design  for  icc  forces.  Edited  by 
S.R.  Caldwell  and  R.D.  Crissman,  New  York,  N.Y., 
American  Society  of  Civil  Engineers,  1 983,  p,  I  JO- 1 55. 
27  refs. 

Haynes.  F.D. 

38-598 

ICE  LOADS,  ICE  PRESSURE,  OFFSHORE 
STRUCTURES.  IMPACT  STRENGTH.  ICE 
STRENGTH.  RIVER  ICE,  LAKE  ICE.  ICE  ME¬ 
CHANICS.  STRAINS.  TIME  FACTOR.  MEASUR¬ 
ING  INSTRUMENTS. 


Melhodologies  and  techniques  are  discussed  for  measuring 
ice  forces  on  fixed  structures  situated  in  rivers  and  lakes. 
The  usual  method  of  measunng  ice  forces  is  to  place  a 
load  frame  between  the  moving  ice  and  the  structure  and 
to  measure  the  reactive  forces  with  load  celts  or  strain 
gages.  Another  method  is  to  measure  the  acceleration, 
displacement  or  strain  at  a  few  points  on  the  test  structure 
and  relate  the  measurements  to  ice  forces.  The  size  and 
shape  of  the  force  measunng  system  depend  upon  the  mode 
of  ice  failure,  the  distribution  of  the  ice  forces  and  the 
logistics  associated  with  each  site.  The  variations  of  ice 
force  with  respect  to  time  are  generally  very  high  dunng 
crushing  and  impact,  and  the  response  of  the  force-measunng 
system  should  be  sufficiently  fast. 

MP  1642 

METHODS  OF  ICE  CONTROL. 

Frankenstein,  G.E.,  et  al.  Design  for  ice  forces.  Edit¬ 
ed  by  S.R.  Caldwell  and  R.D.  Crissman,  New  York, 
N.Y.,  American  Society  of  Civil  Engineers,  1983, 
p.204-215,  7  refs. 

Hanamoto,  B. 

38-602 

ICE  LOADS,  ICE  CONTROL,  ICE  NAVIGATION, 
LOCKS  (WATERWAYS),  CHANNELS  (WATER¬ 
WAYS),  ICEBREAKERS.  CHEMICAL  ICE  PRE¬ 
VENTION.  ICE  REMOVAL,  ELECTRICAL 
MEASUREMENT,  AIR  CUSHION  VEHICLES, 
PROTECTIVE  COATINGS. 

Methods  of  ice  control  in  navigable  waters  including  locks 
arc  presented.  Ice  carried  downstream  by  ship  traffic 
causes  operational  problems  in  and  around  the  lock  areas 
as  well  as  in  restricted  channels.  The  paper  dUcusscs 
chemical,  electrical,  and  mechanical  methods  of  ice  control. 
The  use  of  air  cushion  vehicles  and  ice  breaking  ahips  for 
ice  control  is  also  discussed. 

MP  1643 

ICE  ACTION  ON  TWO  CYLINDRICAL  STRUC¬ 
TURES. 

Kato,  K.,  et  al.  Offshore  Technology  Conference,  1 5th, 
Houston,  Texas,  May  2-5,  1983.  Proceedings. 
Vol.l,  1983,  p.159-166,  17  refs. 

Sodhi,  D.S. 

38-641 

ICE  LOADS,  STRUCTURES.  ICE  PRESSURE,  ICE 
SOLID  INTERFACE,  EXPERIMENTATION, 
PIPES  (TUBES). 

lee  action  on  two  cylindrical  structures,  located  side  by 
side,  has  been  investigated  in  a  small-scale  experimental 
study  to  determine  the  interference  effects  jn  the  ice  forces 
generated  dunng  ice  structure  interaction  The  proximity 
of  the  two  structures  changes  the  mode  of  ice  failure,  the 
magnitude  and  direction  of  ice  forces  on  the  individual 
structure,  and  the  dominant  freoucncy  of  ice  force  variations. 
Interference  effects  were  determined  by  companng  the  expen- 
mental  results  of  tests  at  different  structure  spacings 

MP  1644 

ICE  JAMS  IN  SHALLOW  RIVERS  WITH 
FLOODPLAIN  FLOW. 

Calkins.  D.J.,  Sep.  1983,  10(3),  p.538-548,  14  refs. 
38-776 

ICE  JAMS,  RIVER  ICE,  RIVER  FLOW,  ICE  CON¬ 
DITIONS.  ICE  COVER  THICKNESS,  FLOATING 
ICE,  HYDRAULICS,  FLOODS.  PLAINS,  COM¬ 
PUTER  APPLICATIONS. 

The  equilibrium  ice  jam  thickness  given  by  Panset  et  al, 
IS  modified  to  yield  a  clearer,  consistent  relationship  between 
the  flow  hydraulics  and  thickness  The  modified  equations 
are  analyzed  with  respect  to  a  floating  ice  jam  in  the  mam 
channel  with  flow  also  occurnng  in  the  floodplain.  The 
final  derivation  allows  the  expected  icc  jam  thickness  to 
be  computed,  given  the  bed  and  ice  cover  thickness  The 
analytical  computation  for  the  ice  yam  thicknesses  is  compared 
with  prototype  data  on  ice  jam  thicknesses  from  four  shallow 
rivers  which  had  significant  floodplain  flow  with  the  ice 
jam  event. 

MP  1645 

ASYMMETRIC  PLANE  FLOW  WITH  APPLICA¬ 
TION  TO  ICE  JAMS. 

Tntinclaux,  J.C.  ct  al,  Nov.  1983,  109(11),  p.l540- 
1556,  17  refs. 

GdgUs,  M. 

38-1629 

ICE  JAMS.  WATER  FLOW.  FLOW  RATE.  SHEAR 
STRESS.  FRICTION.  SURFACE  ROUGHNESS, 
VELOCITY.  ANALYSIS  (MATHEMATICS).  TUR¬ 
BULENT  FLOW. 

An  available  turbulence  method  is  used  to  prose  that  in 
plane  flows  between  two  boundaries  with  asymmetric  roughness 
the  plane  of  maximum  velocity  is  not  the  plane  of  zero 
shear  stress  By  dividing  the  flow  at  the  plane  of  zero 
shear  stress,  laboratory  and  field  data  on  flows  below  simulated 
and  actual  icc  jams  arc  analyzed  to  dense  equations  for 
the  boundaries  friction  factors  in  terms  of  mean  flow  sclocity, 
depth  of  flow  zone,  and  boundary  roughness  for  smooth 
and  fully  rough  boundaries  These  equations  arc  applied 
to  the  calculations  of  ice  jam  characteristics  For  the 
jams  studied,  the  present  method  gives  a  variation  of  about 
10%  in  the  jam  characteristtcs  with  a  method  based  on 
dividing  the  flow  al  the  plane  of  maximum  sclocity. 


MP  1646 

OPnCAL  ENGINEERING  FOR  COLD  ENVI- 
RONMENTS. 

Aitken,  G.W.,  eJ,  1983,  Vol.414,  Meeting  on  Optical 
Engineering  for  Cold  Environments,  Arlington,  VA, 
April  7-8,  1983.  Proceedings,  225p.,  Refs,  passim. 
For  selected  papers  see  38-1032  through  38-1057. 
38-1031 

COLD  WEATHER  PERFORMANCE,  SPECTROS¬ 
COPY.  LOW  TEMPERATURE  RESEARCH. 
REMOTE  SENSING.  WAVE  PROPAGATION. 
MEASURING  INSTRUMENTS,  ENGINEERING, 
SNOWFALL. 

MP  1647 

TECHNIQUE  FOR  MEASURING  THE  MASS 
CONCENTRATION  OF  FALLING  SNOW. 
Lacombe,  J.,  1983,  Vol.414,  p.17-28,  14  refs. 

38-1035 

SNOWFALL,  MEASURING  INSTRUMENTS. 
PRECIPITATION  GAGES.  VELOCITY.  ELEC¬ 
TROMAGNETIC  PROPERTIES,  ANALYSIS 
(MATHEMATICS). 

A  system  has  been  developed  by  the  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory  to  measure  the  mass 
concentration  of  falling  snow  crystals.  It  is  known  as 
ASCME  (Airborne  Snow  Concentration  Measuring  Equip¬ 
ment)  and  is  desenbed  in  this  paper.  ASCME's  general 
performance  has  been  evaluated  based  on  concurrent  measure¬ 
ments  of  precipitation  rate.  A  strong  correlation  between 
airbome-anow  mass  concentration  and  precipitauon  rate  yields 
an  estimate  of  particle  fall  velocity  close  to  that  obs^ed 
by  other  researchers.  Factors  affecting  system  accuracy 
have  been  investigated  and  arc  discussed.  Examples  are 
given  of  the  utiliution  of  ASCME  data  in  analyses  of  electro¬ 
magnetic  energy  propagation  in  falling  snow.  (Auth.) 

MP  1648 

CHARACTERIZATION  OF  SNOW  FOR 
EVALUA'nON  OF  ITS  EFFECT  ON  ELECTRO¬ 
MAGNETIC  WAVE  PROPAGATION. 

Berger,  R.H ,  1983,  Vol.414,  p  35-42,  9  refs. 

38-1037 

SNOWFALL,  SNOWFLAKES,  ELECTROMAG¬ 
NETIC  PROPERTIES,  PARTICLE  SIZE  DISTRI¬ 
BUTION,  SPECTROSCOPY,  MEASURING  IN¬ 
STRUMENTS,  SNOW  CRYSTALS,  TURBULENT 
BOUNDARY  LAYER. 

Snow  as  an  obscurant  presents  some  interesting  challenges 
to  those  attempting  to  charactertze  it.  The  wide  range 
of  particle  sizes  which  can  be  present  at  any  instant,  and 
the  inineate  and  varied  particle  geometry,  which  makes  panicle 
orienution  an  important  consideration  in  snow  characteriution 
and  extinction  measurements,  both  call  for  the  use  of  special 
measurement  techniques.  The  application  of  particle  size 
spectrometer  probes  to  the  measurement  of  distnbutions  and 
area  concentrations  for  snow  crystals  and  flakes  in  the  12.5- 
to  6300-micron  size  range  is  described  (Auth.) 

MP  1649 

PROGRESS  IN  METHODS  OF  MEASURING 
THE  FREE  WATER  CONTENT  OF  SNOW. 

Fisk,  D.J.,  1983,  Vol.414,  p  48-51,  3  refs. 

38-1039 

SNOW  WATER  CONTENT,  SNOW  ELECTRI¬ 
CAL  PROPERTIES,  MEASURING  INSTRU¬ 
MENTS,  SNOW  COVER  EFFECT,  ELECTRO¬ 
MAGNETIC  PROPERTIES,  SNOW  MELTING. 
BACKSCATTERING,  ABSORPTION,  WAVE 
PROPAGATION,  FREEZE  THAW  CYCLES. 

Providing  ground  truth  for  the  backzcatter  and  absorption 
effects  of  a  snoss  cover  on  electromagnetic  waves  has  long 
been  a  problem  One  characteristic  of  the  snow  cover 
which  has  been  particularly  difficult  to  measure  is  its  free, 
or  liquid,  water  content— the  fraction  of  the  snow's  volume 
which  exists  in  the  liquid  state.  Five  methods  which 
have  been  used  for  measuring  this  parameter  arc  described 
and  their  merits  and  deficiencies  are  discussed.  Two  of 
the  methods  are  calonmelnc.  measuring  the  free  water  content 
as  a  function  of  the  heat  added  to  or  removed  from  a 
snow  sample  while  completely  melting  or  freezing  it.  The 
third  uses  the  freezing  point  depression  observed  on  adding 
a  salt  solution  to  a  snow  sample  to  calculate  the  snow's 
free  water  content.  In  the  fourth  procedure,  a  snow  sample 
ts  completely  dissolved  in  ethyl  or  methyl  alcohol  The 
corresponding  decrease  in  temperature  is  inversely  related 
to  the  free  water  content  of  the  snow  The  final  technique 
IS  electronic  above  a  certain  frequency,  the  electrical  capaci¬ 
tance  of  snow  ts  related  to  its  density  and  free  water  content 
With  accurate  calibration,  devices  which  measure  snow  capaci¬ 
tance  are  likely  to  be  the  simplest  and  fastest  means  of 
providing  free  water  measurements  (Auth.) 

MP  1650 

COMMENTS  ON  THE  METAMORPHISM  OF 
SNOW. 

Colbeck,  SC.  1983.  Vol.414,  p  149-151. 

38-1051 

METAMORPHISM  (SNOW).  SNOWFALL.  SNOW 
CRY.STAL  GROWTH.  GRAIN  SIZE.  TEMPERA¬ 
TURE  GRADIENT.S,  CLIMATIC  FACTORS.  WET 
SNOW. 


MISCELLANEOUS  PUBLICATIONS 
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Snow  prrapiuUon  takes  a  variety  of  forms  dependini  on 
the  conditions  in  the  atmosphere  at  the  time  of  the  snowiil. 
Reiardless  of  what  particultf  conditions  prevail  at  that  time, 
once  the  snow  particles  reach  the  ground  they  immediately 
ha^  changinf.  This  is  not  surprising  since  the  snow 
cover  is  at  or  close  to  its  melting  temperature,  has  a  very 
large  specific  surface  area,  and  has  ever  chan^ng  twundary 
conditions.  Wet  snow  and  dry  snow  are  very  different 
materials.  They  have  different  properties  and  even  looked 
different.  They  both  undergo  metamorphism  but  by  different 
processes.  They  are  treats  separately  here.  Dry  snow 
is  treated  first  because  dry  snowfall  followed  some  time 
later  by  melting  is  the  normal  sequence  of  evenU.  (Auth.) 
MP  1(51 

LANDSAT-4  THEMATIC  MAPPER  <TM)  FOR 
COLD  ENVIRONMENTS. 

Gervin,  J.C.,  et  al,  1983,  Vol.414,  p.179-186.  28  refs. 
McKim,  H.L.,  Stiomonson,  V.V. 

38-1054 

REMOTE  SENSING,  SPECTROSCOPY,  SNOW 
COVER,  ICE  CONDITIONS,  SNOW  WATER 
CONTENT,  TOPOGRAPHIC  SURVEYS,  LAND- 
SAT,  CLOUD  COVER,  MAPPING. 

The  TM  aboard  Landsat-4  launched  on  July  16.  1982,  repre¬ 
sents  a  major  advance  in  Earth  resources  sensors.  Its 
seven  spectral  bands  record  surface  radiation  in  blue,  green, 
red,  near  infrared,  middle  infrared  and  thermal  wavelengths. 
The  spatial  resolution  of  approximately  30  meters  represents 
a  sevenfold  increase  over  the  previous  Landsat  sensor,  the 
multispectral  scanner  subsjrstcm  (M^).  In  addition,  TM 
has  gTMter  radiometric  sensitivity,  distinguishing  256  quantisa¬ 
tion  levels,  compared  with  64  for  the  M&.  These  potential 
improvements  have  significant  implications  for  satellite  remote 
sensing  in  cold  environments.  The  addition  of  the  middle 
infrar^  bands  will  permit  clouds  to  be  distinguished  from 
snow.  It  may  also  be  possible  to  relate  spectral  response 
in  this  range  to  snow  condition  and  hence  water  content 
Ihe  thermal  band  responds  to  differences  in  surface  tempera¬ 
ture,  which  may  be  related  to  variations  in  soil  moisture 
and  drainage.  These  are  important  considerations  for  cold 
region  construction.  (Auth.) 

MP  1652 

EFFECT  OF  COLOR  AND  TEXTURE  ON  THE 
SURFACE  TEMPERATURE  OF  ASPHALT  CON¬ 
CRETE  PAVEMENTS. 

Bgrg,  R.L.,  et  al,  International  Conference  on  Perma¬ 
frost,  4th,  Fairbanks,  Alaska,  July  17-22,  1983.  Pro¬ 
ceedings,  Washington.  D.C.,  National  Academy  Press, 
1983,  p.57-61,  U  refs 
Esch,  D.C. 

38-1110 

PERMAFROST  BENEATH  ROADS,  PAVE¬ 
MENTS.  Bin  MINOUS  CONCRETES,  SURFACE 
TEMPERATURE,  WIND  VELOCITY,  PROTEC¬ 
TIVE  COATINGS,  TESTS. 

During  the  fall  of  1981  and  the  spring  of  1982,  eight  test 
items  were  esuNished  on  an  asphalt  pavement  in  Fairbanks. 
Alaska.  The  test  items  werr  two  sections  of  untreated 
pavement,  yellow-painted  pavement,  white-painted  pavement, 
“standard**  chip  seal,  fine-grained  '*standard''  chip  seal,  chip 
seal  with  dark  brown  aggregate,  and  chip  seal  with  white 
marble  aggregate  The  test  items  were  located  on  a  main 
road.  Surface  temperatures  were  monitor«l  hourly  by 
thermocouples  attached  to  an  automatic  data  collection  system. 
The  ambient  air  temperature,  wind  speed  and  direction,  amount 
of  precipitation,  and  radiation  balance  were  continuously 
recorded  at  an  untrafTicked  pavement  approximately  100 
m  from  the  test  items.  Incident  and  reflected  shortwave 
radiation  measurements  were  made  nearly  every  weekday 
over  each  test  item  using  a  hand-held  radiometer.  N- 
factors,  ratios  of  surface  thawing  indexes  to  air  thawing 
indexes  varied  from  about  1.2-1  3  for  the  white-  and  yellow- 
painted  surfaces,  respecth  cSy,  to  about  14-15  for  the  other 
surfaces 
MP  1653 

OBSERVATIONS  ON  ICE-CORED  MOUNDS  AT 
SUKAKPAK  MOUNTAIN,  SOUTH  CENTRAL 
BROOKS  RANGE,  ALASKA. 

Brown,  J.,  et  at.  International  Conference  on  Perma¬ 
frost,  4th,  Fairbanks,  Alaska,  July  17-22,  1983  Pro¬ 
ceedings.  Washington,  D.C.,  National  Academy  Press, 
1983,  p.91-96. 

Nelson,  F.,  Brocket!,  B.E ,  Outcalt,  S.I.,  Everett,  K.R. 
38-1116 

FROST  MOUNDS.  TOPOGRAPHIC  FEATURES. 
GROUND  ICE,  UNFROZEN  WATER  CONTENT. 
GEOMORPHOLOGY.  PERMAFROST  DISTRI¬ 
BUTION.  PERMAFROST  HYDROLOGY. 
SLOPES,  MOUNTAINS.  UNITED  STATES- 
ALASKA-SUKAKPAK  MOUNTAIN. 

Several  hundred  mounda  occur  on  the  lower  slope  of  Suktkpak 
Mountain.  The  mean  mound  height  ts  approximately  I 
m  and  most  arc  elliptical  or  circular  in  plan  Gear,  massive 
ice  can  be  found  within,  below,  and  adjacent  to  some  mounds 
Within  and  adjacent  to  one  mound,  free  water  under  low 
preasure  was  ».* "  •ved  in  laic  winter  Frozen  sediments 
were  found  below  the  water  lens  Trees  with  smooth 
trunk  curvature  on  top  of  the  mounds  suggest  long  period 
of  stability  Most  mounds  are  found  in  active  drainage 
channels  that  develop  thick  surface  icinp  each  winter  As 
•  tentative  hypothesis,  it  is  suggested  that  (he  mounds  form 
by  closed-system  freezing  at  sites  with  higher  moisture  contents 


than  their  surroundings.  The  causes  and  frequency  of 
occurrence  and  annual  magnitude  of  this  upheaving  are  under 
investigation. 


MP  1654 

RUNOFF  PROM  A  SMALL  SUBARCTIC  WA¬ 
TERSHED.  ALASKA. 

Chicho,  E.F.,  et  al,  Iniemattonal  Conference  on  Per¬ 
mafrost,  4th,  Fairbanks,  Alaska,  July  17-22,  1983. 
Proceedings,  Washington,  D.C,  National  Academy 
Press,  1983,  p.llS-120,  17  refs. 

Bredthauer,  S. 

38-1120 

PERMAFROST  BENEATH  RIVERS,  RUNOFF, 
STREAM  FLOW,  WATERSHEDS,  DISCONTINU¬ 
OUS  PERMAFROST,  SNOWMELT.  PRECIPITA¬ 
TION  (METEOROLOGY),  MOSSES,  SLOPES, 
EVAPOTRANSPIRATION. 

Precipitation-runoff  ratios  were  measured  on  CIcnn  Creek, 
a  small,  sccond-o'dcr,  subarctic  stream  located  near  Fairbanks. 
Alaska,  in  the  Yuksn,  Tanana  Upland  physiographic  province 
Glenn  Creek  drairu  a  watcrtiied  of  2.25  sq  km.  of  which 
70%  is  underlain  by  permafrost  A  Psnhall  flume  was 
used  to  measure  streimflow,  and  a  pair  of  1.22  m  by  2.44 
m  lysimeters  were  used  to  measure  precipiution  and  runoff 
from  the  moss-covered  permafrost  slope.  Tbe  data  from 
one  summer  sesson  (1979)  and  one  snowmelt  season  (1980) 
indicate  the  sloping  surfaces  of  the  watershed  have  a  very 
fast  response  time,  long  recession,  and  subsurface  runoff 
prior  to  complete  saturation  of  the  overlying  organic  material 
Glenn  Creek  streamflow  u  comparable  to  the  lysimeter  runoff 
with  regard  to  response  time  and  runoff  recession,  however 
the  watershed  precipitation-runoff  ratio  is  much  tower.  This 
is  attributed  to  longer  travel  distances  in  the  watershed, 
which  result  in  greater  evapotransptraticn  losses,  little  contribu¬ 
tion  from  the  non-permafrost  areas,  and  only  partial  areas 
of  the  watershed  contributing  to  the  streamflow. 
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FROST  HEAVE  OF  SALINE  SOILS. 
Chtmberlgin,  E.J.,  Intemgtional  (Conference  on  Per¬ 
mafrost,  4th,  Fairbanks,  Alaska,  July  17-22,  1983. 
Proceedings,  Washington,  D.C.  National  Academy 
Press,  1983,  p.l2t-126,  8  refs. 

38-1121 

SALINE  SOILS.  FROST  HEAVE,  SOIL  CHEMIS¬ 
TRY,  SOIL  FREEZING,  ICE  LENSES,  BRINES, 
SHEAR  STRESS,  TESTS. 

Theories  of  ice  Kgregation  and  frost  heave  processes  in 
ssline  soib  are  briefly  examine  and  modified  to  explain 
observations  made  on  clay  and  und  soils  frozen  under  laborato¬ 
ry  conditions  Seawater  was  otoerved  to  reduce  the  rate 
of  frost  heave  by  more  than  50%  for  both  soil  types  and 
to  dramatically  reduce  the  size  of  ice  lenses.  The  effect 
of  seawater  is  to  cause  the  formation  of  a  thick  active 
freezing  zone  with  many  ice  lens  growth  sues,  each  with 
its  own  brine  concenlrstion  Unbounded  brine-rich  soil 
zones  between  ice  lenses  are  identified  as  potential  zones 
of  low  shear  strength 


MP  1656 

LONG-TERM  ACTIVE  LAYER  EFFECTS  OF 
CRUDE  OIL  SPILLED  IN  INTERIOR  ALASKA. 
Collins,  CM..  International  Conference  on  Perma¬ 
frost,  4th.  Fairbanks,  Alaska,  July  17-22,  1983.  Pro¬ 
ceedings.  Washington.  D.C.  National  Academy  Press. 
1983.  p  175-179.  19  refs. 

38-1131 

OIL  SPILLS.  ACTIVE  LAYER.  ENVIRONMEN¬ 
TAL  IMPACT.  THAW  DEPTH.  ALBEDO.  SEA¬ 
SONAL  VARIATIONS.  TEMPERATURE  EF¬ 
FECTS,  UNITED  STATES-At  \SKA. 

Two  expcnmental  oil  spills  of  7570  liters  each  were  conducted 
at  a  blaek-spruce-forcstcd  site  in  February  and  July  of  1976 
The  long-term  effects  of  the  spills  on  the  active  layer  were 
directly  related  to  the  method  of  oil  movement.  Ihe 
winter  spill  moved  beneath  the  snow,  wuhm  the  surface 
moss  layer,  and  the  summer  spill  moved  primarily  below 
(he  moss,  m  the  organic  soil  The  summer  spill  affected 
an  area  rcsrly  one  and  one-half  timet  that  of  the  winter 
spill  Only  10%  of  the  303  vq  m  summer  spill  area 
had  oil  visible  on  Ihe  surface,  while  40%  of  the  188  sq 
m  winter  spill  had  visible  oil.  Thaw  depths  in  the  summer 
spill  area  increased  from  1977  to  1980  average  thaw  depth 
was  72  cm  vs.  48  cm  in  the  control  and  remained  essentially 
(he  same  in  and  1982  Thaw  depths  in  the  winter 
spill  area  continued  (o  increase  until  1982  to  an  average 
of  92  cm,  Summer  temperatures  5  cm  under  the  blackened 
moss  are  consistently  higher  than  under  the  undisturbed 
surface  Presumably  the  change  m  albedo  due  to  the 
surface  oil  accounts  for  the  increased  thaw  m  (he  winter 
spill  area 
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FIELD  TESTS  OF  A  FROST-HEAVE  MODEL. 
Guymon,  G.L.,  et  al.  International  Conference  on  Per¬ 
mafrost,  4th,  Fairbanks,  Alaska,  July  17-22,  1983. 
Proceedings,  Washington,  D.C,  National  Academy 
Press,  1983,  p.409-414,  9  refs. 

Berg,  R.L.,  Hromadka,  T.V.,  II. 

38-1175 

FROST  HEAVE.  FROST  PENETRATION, 
FREEZE  THAW  CYCLES,  SOIL  CREEP,  SOIL 
TEMPERATURE,  GROUND  WATER,  WATER 
PRESSURE,  WATER  LEVEL,  MATHEMATICAL 
MODELS,  ICE  LENSES.  ICE  MELTING. 

A  one-dimensional  mathematical  model  of  frost  heave  based 
upon  a  nodal  domain  integration  analog  is  compared  to 
data  collected  from  a  Winchendon.  Mass.,  field  site.  Air 
and  soil  temperatures,  pore  water  pressures,  and  ground- 
water  level  data  were  collected  on  test  sections  containing 
SIX  different  soils  during  the  winters  of  1978-1979  and  1979- 
1980.  The  soil  samples  were  evaluated  in  the  laboratory 
to  determine  soil  moisture  characterutics.  hydraulic  conductivi¬ 
ty  as  a  function  of  pore  water  tensions,  density,  tnd  other 
parameters.  The  parameters  were  us^  together  with  as¬ 
sumed  thermal  parameters  in  a  one-dimenstonal  model  that 
calculates  thcdistnbutions  of  temperature  and  moisture  content 
as  well  as  the  amount  of  ice  segregation  (vertically  lum^ 
frost  heave)  and  thaw  consolidation  Using  measured  air 
and  soil  surface  temperatures  as  input  data,  the  simulated 
frost  heave  and  thaw  consolidation  a^eed  well  with  measured 
ground  surface  displacements  that  resulted  from  ice  Kgregation 
or  ice  lens  melting. 

MP  1658 

RELATIONSHIPS  BETWEEN  ESTIMATED 
MEAN  ANNUAL  AIR  AND  PERMAFROSTTEM- 
PERATURES  IN  NORTH-CENTRAL  ALASKA. 
Haugen.  R.K.,  et  al.  International  Conference  on  Per¬ 
mafrost,  4th,  Fairl^nks,  Alaska.  July  17-22,  1983. 
Proceedings,  Washington.  D.C,  National  Academy 
Press.  1983,  p.462-467,  13  refs. 

Outcalt.  S.I.,  Harle.  J.C. 

38-1184 

PERMAFROST  THERMAL  PROPERTIES,  AIR 
TEMPERATURE,  FROZEN  GROUND  TEMPER¬ 
ATURE.  PERMAFROST  DISTRIBUTION,  SOIL 
TEMPERATURE,  UNITED  STATES-ALASKA. 
Mean  annual  air  temperatures  (MAAT)  are  estimated  for 
a  transect  from  centisl  to  northern  Alaska.  Tbe  estimated 
MAAT  are  compared  to  mean  annual  ground  temperatures 
(MAOp  r^esentative  of  upper  permafrost  temperatures. 
The  estimation  of  MAAT  for  the  remote  and  topographically 
complex  tranKCt  area  was  baKd  on  trend  surface  estimates 
of  numerous  short-term  (1-7  years)  temperature  records  ob¬ 
tained  from  climatic  stations  operated  by  rexarch  projects 
and  longer  records  from  exbling  National  Weather  Service 
stations.  The  standard  error  of  the  estimated  MAAT 
falls  within  a  degree  (O  of  observed  MAAT  for  stations 
with  long-term  records.  The  M  ACT  are  based  on  subsurface 
thermistor  measurements  mad;  at  construction  sites  and  are 
therefore  from  disturbed  terrain,  but  data  were  Klected  to 
minimize  the  effects  of  disturbance  MAGT  measurements 
ranged  from  -7.5  C.  m  the  north  to  -0.7  C  near  Fairbanks. 
Predicted  MAAT  ranged  from  -IIS  C  at  Prudhoe  Bay 
to  -4.5  C  in  the  Fairbanks  area 

MP  1659 

COMPARISON  OF  TWO-DIMENSIONAL  DO¬ 
MAIN  AND  BOUNDARY  INTEGRAL  GEO¬ 
THERMAL  MODELS  WITH  EMBANKMENT 
FREEZE-THAW  HELD  DATA. 

Hromadka,  T.V.,  11.  ct  al.  International  Conference  on 
Permafrost.  4th,  Fairbanks,  Alaska.  July  17-22,  1983. 
Proceedings.  Washington,  D.C,  National  Academy 
Press.  1983,  p.509-513. 

Guymon.  C.L,  Berg.  R.L. 

38-1192 

EMBANKMENTS.  FREEZE  THAW  CYCLES, 
THERMAL  PROPERTIES.  THAW  DEPTH. 
FROST  PENETRATION,  PAVEMENTS.  RUN¬ 
WAYS.  MATHEMATICAL  MODELS.  TEMPERA- 
TURE  VARIATIONS.  COMPUTERIZED  SIMU¬ 
LATION. 

The  lime-  and  position-dependent  locations  of  the  0  C  isotherm 
were  calculated  u<in|  two  modelling  strategies  a  domain 
method  and  a  boundary  integral  melh^  Simulations  were 
made  for  (he  runway  embankment  at  Deadhorsc  Airport 
near  Prudhoe  Bay.  Alaska  The  same  thermal  properties, 
initial  conditions,  and  boundary  conditions  were  uKd  in 
both  models  Sinusoidal  surface  temperature  variations, 
dependent  upon  surface  type  and  exposure,  were  uKd  in 
the  simulationv  rather  than  measured  surface  temperatures 
The  positions  of  the  0  C  isotherm  determined  by  (he  boundary 
integral  method  near  the  time  of  maximum  thaw  penetration 
were  esKntially  the  same  as  (hose  determined  by  (he  finite 
element  method,  and  results  from  both  models  agreed  cloKly. 
within  a  few  centimeters  over  a  total  freezing  depth  of 
about  3.5  m.  with  (he  measured  positions  The  largest 
differences  between  measured  and  computed  positions  oc¬ 
curred  early  m  the  freezing  and  thawing  seasons  The 
primary  advantage  of  using  the  boundary  integral  method 
for  problems  specifically  of  the  type  considered  herein  ts 
that  It  requires  only  a  few  postal  points,  socompuier  simulations 
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cm  be  cmnptetcd  rapidly  on  a  micro  computer.  If  the 
twoHlimcnaional  theri^  re^me  ts  necemry,  the  flnite  element 
method  is  moat  suitable 


MPIM 

RECOVERY  AND  ACTIVE  LAYER  CHANGES 
FOLLOWING  A  TUNDRA  HRE  IN  NORTH- 
WESTERN  ALASKA. 

Johnson,  L.,  et  al,  International  Conference  on  Perma¬ 
frost,  4th,  Fairbanltf,  Alaska,  July  17-22,  1983.  Pro- 
ceedinp.  Washington,  D.C,  National  Academy  Press, 
1983,  p.543-547. 

Viereck,  U 
38-1198 

TUNDRA.  RRES,  REVEGETATION,  PERMA¬ 
FROST.  ACTIVE  LAYER.  THAW  DEPTH. 
GROUND  ICE,  HUMMOCKS.  SOIL  TEMPERA¬ 
TURE. 

An  upland  tundra  (ire,  started  by  hfhtninf.  burned  48  sq 
km  near  the  Kokolik  River  in  northwestern  Alaska  during 
late  July  and  earijr  August  1977.  Permanent  plots  were 
established  to  monitor  recovery  of  severely,  moderately,  and 
tightly  burned  areas  as  well  as  unbumed  tundra.  During 
following  5  years  the  oripnal  permanent  ^ts  and  other 
portions  the  bum  were  <^serv^  annuaUy.  Vegetative 
recovery  was  most  ra^d  and  active  byer  ^eets  were  leut 
on  the  moist  sedge-shrub  tundra.  Recovery  was  slower 
on  a  high-centered  polygonal  area  and  on  severely  burned 
tussock  tundra.  By  August  1 979  the  sedge-shrub  vegcution 
had  largely  recover^  while  both  the  polygonal  ground  and 
the  tussock  tundra  were  still  readily  recognizable  as  burned 
areas.  Accelerated  hydraulic  and  thermal  erosion  had  oc¬ 
curred  on  some  slopes,  resulting  in  eiposurcs  of  massive 
bodies  of  ground  ice.  Active  layer  thicknesses  averaged 
27  cm  in  the  unbumed  areas  and  33  cm  within  severely 
burned  areas  in  August  1977  and  reached  a  maximum  at 
all  but  one  site  In  August  1979.  Depth  of  thaw  decreased 
between  1979  and  1982  in  the  sedge-shrub  tundra  and  in 
die  li^tly  burned  shrub  tundra  and  remained  at  the  same 
increased  level  through  1982  at  all  other  sites. 


MP  1661 

GROUND  ICE  IN  PERENNIALLY  FROZEN 
SEDIMENTS,  NORTHERN  ALASKA. 

L«wson,  D.E.,  Incemttional  Conference  on  Pemu- 
froit,  4th,  Fairbank,.  Alaska.  Juljr  17-22,  1983.  Pro- 
ccedints.  Waahinaton.  D.C,  National  Academy  Press. 
1983,  P.69S-700.  23  refs. 

38-122S 

GROUND  ICE.  PERMAFROST  HYDROLOGY, 
PERMAFROST  THERMAL  PROPERTIES.  SEDI¬ 
MENTS,  ICE  VOLUME.  GROUND  THAWING. 
GRAIN  SIZE.  LANDFORMS,  FREEZE  THAW 
CYCLES,  AERIAL  SURVEYS. 

The  distn^ikm  and  volume  of  ice  in  perennially  frozen 
sediments  beneath  three  unglaciatcd  sites  in  northern  Alaska 
vary  with  the  gram  size  and  depositions!  ongins  of  the 
sediment,  thcrmsl  history  (permafrost  aggradation  and  degra¬ 
dation).  and  age  of  the  terrain  and  deposits.  Substantial 
lateral  variation  in  near-surface  ice  \*olume  exists  between 
and  within  each  site,  but  reasonably  consistent  (rends  in 
ice  content  with  depth  were  measured  beneath  individual 
iandforms.  Primal  deposits,  those  deposited  and  frozen 
without  postdeposilional  thermal  or  scdimentologie  modiHca- 
lion,  contain  the  highest  volume  of  tee  at  each  locality. 
Snliments  that  have  undergone  thawing  or  rcscdimcntation 
typically  contain  much  less  excess  tee  Thaw  lake,  slope, 
or  fluvial  processes  modify  ice  contents  and  produce  sedimen¬ 
tary  sequences  with  a  spatial  distnbution  of  ice  determined 
by  these  depositional  processes  and  the  subsequent  thermal 
hutory. 


MP  1662 

THAWING  BENEATH  INSULATED  STRUC¬ 
TURES  ON  PERMAFROST. 

Lunardini,  V.J..  International  Conference  on  Perma¬ 
frost.  4th,  Fairbanks.  Alaska.  July  17-22.  1983.  Pro- 
ccedinp,  Washington.  D.C..  National  Academy  Press. 
1983,  p.750-755,  20  refs. 

38-1235 

PERMAFROST  BENEATH  STRUCTURES, 
GROUND  THAWING,  THERMAL  INSULA¬ 
TION.  HEAT  TRANSFER.  PHASE  TRANSFOR¬ 
MATIONS.  DESIGN.  ANALYSIS  (MATHEMAT¬ 
ICS). 

The  problem  of  thawing  beneath  heated  structures  on  perma¬ 
frost  (or  cooled  structures  in  nonpermafrost  zones)  must 
be  addressed  if  safe  engineering  designs  are  to  be  conceived 
In  general  there  are  no  exact  solutions  to  the  problem  of 
conduction  heat  transfer  with  phase  change  for  practical 
geometries.  The  quasi-steady  approximation  is  used  to 
Solve  the  phase-change  problem  for  insulated  geometries, 
including  infinite  slops,  rectangular  butidtnp.  and  circular 
storage  tanks.  Analytical  solutions  arc  prcKnted  and 
graphed  for  a  range  of  trimeters  with  practical  importance 


MP  1663 

INVESHGATION  OFTRANSIENT  PROCESSF.S 
IN  AN  ADVANHNG  ZONE  OF  FREEZING. 
McGgw,  R.,  et  al,  loteroational  Conference  on  Perma¬ 
frost.  4th,  Fairbanks,  Alaska,  July  17-22,  1983.  Pro¬ 
ceedings,  Wsshington,  D.C,  National  Academy  Press, 
1983,  P.821-82S,  9  refs. 

Berg.  R.L,  Ingersotl,  J.W. 

38-1248 

SOIL  FREEZING.  GROUND  WATER.  WATER 
PRESSURE.  UNFROZEN  WATER  CONTENT, 
ICE  LENSES.  TEMPERATURE  EFFECTS.  TEN¬ 
SILE  PROPERTIES,  LIQUID  PHASES,  WATER 
TABLE.  TESTS. 

Studies  have  indicated  a  relation  between  subfreezing  tempm- 
ture  in  a  fine-grained  soil  and  pressure  (moisture  tension) 
in  the  film  wster  ad)secnt  to  an  ice  lens.  During  the 
expenments  reported  here,  concurrent  measurements  were 
obtained  of  lemperatum  a^  pressure  in  the  liquid  water 
phase  of  a  freezing  silt  s<^  Freezing  was  from  the  top 
down  utilizing  an  open  system,  with  the  wster  table  held 
at  the  base  of  a  specimen  30  cm  long.  The  Utcuni 
front  advanced  into  the  specimen  at  a  generally  decreasing 
rate  from  20  nim/day  to  5  mm/day.  The  tests  utilized 
a  special  tensiometer  developed  at  CRREL  that  conunuca 
to  measure  moisture  tension  below  a  temperature  of  0  C 
as  Si  continuity  with  the  unfrozen  water  ts  maintained. 
Moisture  tensioru  were  re^stered  continuously  up  to  75 
kPs  (0  75  atm),  after  which  the  tension  remained  constant 
or  d^reased  slightly. 

MP  1664 

SOIL-WATER  DIPFUSIVITY  OP  UNSATURAT¬ 
ED  FROZEN  SOILS  AT  SUBZERO  TEMPERA¬ 
TURES. 

Ngktno,  Y..  et  al.  Intematlonai  Conference  on  Perma¬ 
frost,  4th,  Fairbanks,  Alaska.  July  17-22,  1983.  Pro¬ 
ceedings,  Washington,  D.C.  National  Academy  Press. 
1983.  p.889-893.  26  refs. 

Tice.  A.R.»  Oliphant.  J.L.,  Jenkins.  T.F. 

38-1260 

UNFROZEN  WATER  CONTENT,  SOIL  WATER, 
DIFFUSION,  WATER  TRANSPORT.  TEMPERA¬ 
TURE  EFFECTS.  WATER  CONTENT.  GROUND 
ICE. 

The  soil-water  diffiisivitks  soils  containing  no  ice  were 
determined  at  -1  C  by  an  exi^meotal  metliod  recently 
introduced.  The  theoretical  basis  of  the  method  is  presented. 
The  measured  difTusivitics  of  three  kinds  of  soils  are  found 
to  have  a  common  feature  in  (hat  the  diffusivity  increases 
w^th  increasing  water  content,  attains  a  p^.  and  increases 
•gsin  as  the  wster  content  increases.  Tbb  common  festure 
of  (he  soils  at  the  subzero  tempersture  is  discussed  in  compari¬ 
son  with  unfrozen  soils.  The  experimental  data  appear 
to  indicate  (hat  the  basic  transpon  mechanism  of  water 
in  soils  contsining  no  ice  at  the  subzero  temperature  is 
essentially  the  same  as  that  in  unfrozen  soils  containing 
a  small  amount  of  water. 

MP  1665 

SEISMIC  VELOCITIES  AND  SUBSEA  PERMA¬ 
FROST  IN  THE  BEAUFORT  SEA,  ALASKA. 
Ncave.  K.G.,  e(  si,  IntcrosUonal  Conference  on  Per- 
msfrosi,  4th,  Fsirbsnks,  Alaska,  July  17-22,  1983. 
Proceedings,  Washington.  D.C,  National  Academy 
Press.  1983,  p.894.898,  17  refs. 

Sclimann,  P.V. 

38-1261 

SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION.  SEISMIC  REFRACnON.  GROUND 
ICE,  PERMAFROST  DEPTH.  SEISMIC  VELOCI¬ 
TY.  BEAUFORT  .SEA. 

The  distnbution  of  high-velocity  material  was  used  as  an 
indicator  of  ice-bond^  permafrost.  Observations  from 
ice  survey  and  marine  seismic  records,  coupled  with  control 
from  a  small  number  of  drill  holes,  suggest  that  ice-bonded 
permafrost  is  extremely  widespread  in  the  Beaufort  Sea. 
Large  sreas  of  high-vel^iy  material  at  shallow  depths.  10- 
40  m  below  (he  seabed,  sverc  observed  near  Prudhoc  snd 
Hamson  Bays.  In  some  cases  these  zones  extended  up 
to  35  km  from  shore.  It  was  also  common  to  And  that 
depths  to  the  high-veloeity  material  increased  with  distance 
from  the  shore  Observe  depths  were  as  great  as  150- 
230  m  below  the  se^ed 

MP  1666 

WATER  MIGRATION  DUE  TO  A  TEMPERA¬ 
TURE  GRADIENT  IN  FROZEN  SOIL. 

Oliphant.  J.U.  c(  at.  International  Conference  on  Per¬ 
mafrost.  4th,  Fair^nks.  Alaska.  July  17-22.  1983. 
Proceedinp.  Washington.  D.C.  National  Academy 
Press.  1983.  p.951.956.  10  refs. 

Ticc.  A.R.,  Nakano.  Y. 

38-1272 

PERMAFROST  HYDROLOGY.  FROZEN- 
GROUND  PHYSICS.  SOIL  water  MIGRATION. 
UNFROZEN  WATER  CONTENT.  BOUNDARY 
LAYER.  TEMPERA-njRB  GRADIENTS.  EX¬ 
PERIMENTATION. 

Closed  smi  columns  at  an  initially  uniform  total  water  content 
were  subjected  to  a  nearly  linear  and  constant  temperature 


gradient  along  their  length.  At  various  times,  the  columns 
were  section^  and  water  content  as  a  function  of  poaitioo 
was  determined  gravimetrically.  Unfrozen  water  content 
vs.  temperature  curves  were  also  determined  with  a  nuclear 
magnetic  resonance  technique  on  separate  samples  erf  the 
same  soil  at  the  same  dry  density.  It  was  found  that 
the  water  migrated  from  the  warm  to  the  cold  end  and 
two  zones  developed  in  each  of  the  tubes,  one  that  contained 
only  liquid  water  and  the  other  containing  ice  and  water. 
The  boundary  between  the  two  zones  also  migrated  toward 
(he  cold  end  as  the  experiment  progressed,  and  the  water 
content  of  the  zone  containing  only  water  fell  while  that 
of  the  zone  containing  ice  and  water  increased. 


MP  1667 

ATMOSPHERIC  BOUNDARY-LAYER  MODIH- 
CATION,  DRAG  COEFnaENT,  AND  SURFACE 
HEAT  FLUX  IN  THE  ANTARCHC  MARGINAL 
ICE  ZONE. 

Andreas.  E.L..  et  al,  Jan.  20. 1984. 89(C1),  p.649-66!, 
71  refs. 

Tucker.  W.B..  Ackley,  S.F. 

38-1819 

BOUNDARY  LAYER,  METEOROLOGICAL  IN¬ 
STRUMENTS,  HEAT  FLUX,  ICE  EDGE. 

During  a  traverse  of  the  Antarctic  marginal  ice  tone  (MIQ 
near  the  Greenwich  Meridian  in  October  1981,  we  launched 
a  series  of  radiosondes  along  a  I50-km  track  starting  at 
the  ice  edge.  Since  the  the  wind  was  from  the  north, 
off  the  ocean,  these  radiosonde  proTiks  showed  profound 
modification  of  the  atmospheric  boundary  layer  (ABL),  as 
the  increasing  surface  roughness  decelerate  tM  flow.  The 
prim^  manrfestation  of  Uiis  modification  was  a  lifting  of 
the  inversion  layer  with  increasing  distance  from  the  ice 
edge  by  the  induced  verticsl  velmty.  But  there  was 
also  a  cooling  the  stiMy  stratified  mixed  layer  below 
the  inversion  and  a  consequent  flux  of  sensible  heat  to 
the  surfsee  that  averaged  over  200  W/^  m.  The  magnitude 
of  this  flux  suggeats  that  atmospheric  heat  transport  pUy^ 
a  significant  role  in  the  destruction  of  ice  in  the  Antarctic 
Mlt.  Using  the  rising  of  the  inversion  and  ABL  similarity 
theory.  estimated  the  neutral  stability  drag  coefficient 
across  the  MIZ  increased  from  its  open  ocean  value.  .00)2. 
St  the  tee  edge  to  .004  at  80-90%  ice  concentration.  We 
present  an  equation  for  thb  dependence  of  drag  on  iee 
concentratuo  that  should  be  useful  for  modeling  the  surface 
stress  in  marginal  iee  zones.  (Auth.) 


MP  1668 

ANTARCTIC  SEA  ICE  MICROWAVE  SIGNA¬ 
TURES  AND  THEIR  CORRELATION  WITH  //V 
SnV  ICE  OBSERVATIONS. 

Comiso.  J.C.  et  al,  Jart.  20.  1984.  89(CI).  p.662-672. 
24  refs. 

Ackley.  S  F.,  Gordon,  A.L. 

38*1820 

SEA  ICE  DISTRIBUTION.  MICROWAVES. 
REMOTE  SENSING.  SPACEBORNE  PHOTOG¬ 
RAPHY.  ANTARCTICA-WEDDELL  SEA. 

The  genera)  eharac  .ruiics  and  microwave  radiative  properties 
of  sea  ICC  in  the  Weddell  Sea  region  dunng  the  onset  of 
.pring  are  studied  by  using  the  NIMBUS  7  Scanning  Multichan¬ 
nel  Microwave  Radiometer  (SMMR)  and  other  satellite  sensors 
in  conjunction  with  in  *itu  observations.  The  position 
of  the  ICC  edge,  the  gradient  of  icc  concentrstion.  and  the 
width  of  the  Marginal  Ice  Zone  arc  inferred  from  the  mKrowavc 
data  and  are  found  to  be  consistent  with  ship  observations 
especially  at  18  GHz.  The  sensitivities  o(  the  various 
S.MMR  frequencies  to  surface  and  other  effects  are  investigated 
by  using  mulii-spcctral  cluster  analysis.  The  results  show 
considetsblc  varubiliiy  in  cmissivity.  cspccblly  at  37  GHz. 
likely  asiocbted  with  varying  degrees  of  surface  wetness. 
Ice  concentrations  arc  denved  by  using  two  methods:  one 
that  assumes  fixed  emusivitics  for  consolidated  ice  and  an 
Iterative  procedure  that  accounts  for  the  vanabic  embsivities 
i-bsct.cd  Use  of  the  procedure  that  allows  the  cmissivitics 
to  be  variable  gives  ice  concentrations  that  arc  more  consistent 
with  qualitative  field  observations  (Auth) 


MP  1669 

POSSIBILITY  OF  ANOMALOUS  RELAXATION 
DUETOTIiEaiARGED  DISLOCATION  PROC¬ 
ESS. 

Itagaki.  K.  Oct  13.  1983.  87(21).  p426t-4264.  12 
refs. 

38-1613 

ICE  PHYSICS.  ICE  ELECTRICAL  PROPERTIES. 
ICE  RELAXATION.  CHARGE  TRANSFER. 
ELECTRIC  CHARGE.  DIELECTRIC  PROPER- 
T1F«S.  SPECTRA. 

The  possible  contribution  cl  etcciricany  charged  dislocations 
to  dielectric  rclavitton  and  the  consequent  effects  were  exam¬ 
ined  and  compared  «ith  experimental  results  A  catastrophe 
caused  hy  the  positive  feedback  was  found  to  be  posyblc 
under  nornulty  aiiamable  conditions 
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MP  1670 

EFFECT  OF  X-RAY  IRRADIATION  ON  INTER¬ 
NAL  FRICnON  AND  DIELECTRIC  RELAXA¬ 
TION  OF  ICE. 

lUitki,  K.,  ct  *1,  Oct.  13,  1983, 87(21),  p.4314-4317, 
S  nCs. 

Ackley,  S.F.,  VanDevender,  J.P. 

38-1623 

ICE  PHYSICS,  ICE  ELECTRICAL  PROPERTIES, 
ICE  RELAXATION,  INTERNAL  FRICTION,  X 
RAY  DIFFRACTION,  DIELECTRIC  PROPER¬ 
TIES,  RADIATION. 

Studies  of  X-ray  imduuon  effects  on  dielectric  rclasation 
and  internal  frktion  of  ice  indicated  that  relsaation  times 
were  shortened  in  both  cases,  but  the  correspondinf  quantities 
(the  imafinaiy  part  of  the  dielectric  constant  and  loss  tangent 
in  intern^  friction)  behave  differeiiUy  Of  the  two  mech* 
anisois  discussed  in  an  attempt  to  explain  the  results,  a 
charged  dislocation  prrxess  seems  to  provide  the  better  fit. 

MP  1671 

EFFECT  OF  STRESS  APPLICATION  RATE  ON 
THE  CREEP  BEHAVIOR  OF  POLYCRYSTAL- 
UNEICE. 

Cole.  D.M.,  Dec.  1983,  105(4),  p.4S4.4S9.  14  refs. 
38-2084 

ICE  CREEP.  STRESSES,  STRAINS,  LOADS 
(FORCES).  TEMPERATURE  EFFECTS,  ICE 
ACOUSTICS,  RHEOLOGY,  TESTS. 

This  work  examines  the  effect  of  the  rate  of  stress  application 
on  the  creep  behavior  of  polycrystalline  ice.  Stress  rates 
from  1/1000  to  1.14  MPa/s  were  used  to  achieve  a  creep 
stress  of  3.6  MPa  at  test  temperatures  of  -5  and  -IOC. 
The  treatment  emphwxcs  the  effect  of  streu  application 
rate  on  primary  behavior  and  the  accompanying  microfractur- 
ing  activity.  Acoustic  emission  measuremenu  taken  in 
all  tests  indicate  the  onset  and  rate  peak  of  the  microfracturing 
activity.  The  stress  application  rate  has  little  effect  on 
the  minimum  strain  rate,  the  strain  at  which  it  occurs, 
or  the  characteristics  of  teniary  creep  provided  that  the 
loading  ramp  etuis  prior  to  reaching  the  nominal  failure 
strain  of  1.0  pcrcenL  Pnmary  creep  behavior  is  significantly 
affected  only  at  rates  below  about  1/100  MPa/s  Results 
indicate  that  when  the  loading  ramp  continues  through  the 
failure  strain,  no  minimum  strain  rate  (Kcurs.  but  rather 
the  strain  rate  increases  monotonically  throughout  the  entire 
test 

MP  1672 

IMPUCATIONS  OF  SURFACE  ENERGY  IN  ICE 
ADHESION. 

lUftfci.  K.,  1983,  16(1),  p.41.48,  2  refs. 

38-2090 

ICE  ADHESION,  ICE  SOLID  INTERFACE.  SUR¬ 
FACE  PROPERTIES,  ICE  STRENGTH. 
STRESSES.  COATINGS. 

MP  1673 

MARGINAL  ICE  ZONES:  A  DESCRIPTION  OF 
AIR-ICE-OCEAN  INTERACnVE  PROCESSES, 
MODELS  AND  PLANNED  EXPERIMENTS. 
Johannessen,  O.M.,  ci  al,  Arctic  technology  and  poli¬ 
cy.  Edited  by  1.  Dyer  and  C  Chryssostomidis.  Wash¬ 
ington,  D.C.,  Hemisphere  Publishing  ,  1 984.  p.  1 33- 
146,  Refs,  p.139-140. 

HiUer,  W.D.,  III.  Wadhams.  P.,  Campbell.  W.J.,  Has- 
selmann,  K..  Dyer,  I. 

38-1994 

ICE  CONDITIONS.  ICE  EDGE.  ICE  WATER  IN¬ 
TERFACE.  ICE  AIR  INTERFACE.  ICE  NAVIGA¬ 
TION.  ICE  MECHANICS.  OCEANOGRAPHY. 
METEOROLOGY.  AIR  WATER  INTERAC¬ 
TIONS.  CLIMATE.  ICE  ACOUSTICS. 

The  marginal  ice  xoncs  fM12)  are  regions  where  temperate 
and  polar  elimate  syatems  interael.  resulting  in  strong  honron- 
tal  and  vertical  gradients  in  the  aintosphnc  and  the  ocean 
These  gradients  lead  to  mcsoKale  processes  which  affect 
the  heat.  salt,  and  momentum  fluxes  at  the  ice  margin. 
It  is  therefore  important  to  increase  our  undersunding  of 
these  processes  in  order  to  model  the  air-ice-oeean  system 
in  the  MtZ,  and  to  build  up  a  predictive  capability  of 
the  ice  margin.  Paramctcnration  of  these  processes  is 
also  necessary  in  large  scale  modeling  of  the  sea  ice  influence 
on  the  global  climate  system  This  paper  revsews  our 
knowledge  of  physical  processes  occumng  m  the  marginal 
tee  zrsnes,  points  out  problem  areas  and  desenbes  Marginal 
tee  Zone  Program  (MIZEX)  to  be  initiated  in  1TS3 
MP  1674 

MECHANICAL  PROPERTIES  OF  ICE  IN  THE 
ARCnCSEAS. 

Weeks.  W.F..  el  al.  Arctic  technology  and  policy. 
Edited  by  I  Dyer  and  C  Chryssostomidis.  Washing¬ 
ton.  D.C..  Hemisphere  Publishing  Co.  1984.  p  235- 
259.  109  refs. 

Mellor.  M. 

38-1999 

ICE  MECHANICS.  SEA  ICE.  ICE  LOADS.  ICE¬ 
BERGS.  ICE  ISLr\ND.S.  ICE  STRENGTH.  .STRESS 
STRAIN  DIAGRAMS.  ICE  STRICTURE.  ICE 
COMPOSITION.  SCANNING  ELECTRON  MI 
CROSCOPY.  ARCTIC  OCEAN. 


The  mechanical  properties  are  reviewed  for  the  main  types 
of  ice  in  arctic  seas  (glacial  (iceberp).  shelf  (ice  island), 
sea  icey  and  repreaenutive  v^ues  are  given.  Each  ice 
type  poAsesaes  a  charactensuc  range  of  structures  and  compost- 
tions  that  differentiate  it  from  other  varieties  of  ice  and 
to  a  coiuiderable  extent,  these  produce  large  variations  in 
mechanical  properties.  Factors  affecting  mechanical  proper¬ 
ties  (temperature,  brine  and  gas  volume,  crystal  otientauon 
and  size,  strain  rate)  are  discussed,  as  arc  pps,  contradictions, 
and  inadequacies  in  available  data. 

MP  1675 
PROCEEDINGS. 

International  Offshore  Mechanics  and  Arctic  Engi¬ 
neering  Symposium.  3rd,  New  Orleans,  Louisiana, 
Feb.  12-17.  1984,  New  York.  NY.  American  Society 
of  Mechanical  Engineers.  1984,  3  vols..  Refs,  passim. 
For  selected  papers  see  from  Vol.l:  38-2979;  from 
Vol.2: 38-2980;  from  Vol.3: 38-2017  through  38-2068. 
Lunardini,  VJ.,  ed. 

38-2016 

PERMAFROST  PHYSICS.  FROZEN  GROUND 
PHYSKS,  SEA  ICE.  FROST  HEAVE.  ICE  CONDI¬ 
TIONS,  OFFSHORE  STRUCTURES,  ICE  SOLID 
INTERFACE,  HEAT  TRANSFER,  ENGINEER¬ 
ING.  STEEL  STRUCTURES. 

MP  1676 

DETERIORATION  OP  FLOATING  ICE  COV¬ 
ERS. 

Ashton,  G.D.,  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  3rd,  New  Orleans, 
Louisiana,  Feb.  12-17,  1984.  Proceedings,  Vol.3. 
Edited  by  VJ.  Lunardini.  New  York,  American  Socie¬ 
ty  of  Mechanical  Engineers,  1984,  p.26-33,  18  refs. 
38-2020 

ICE  DETERIORATION,  FLOATING  ICE.  HEAT 
TRANSFER.  ICE  MELTING.  ICE  COVER 
STRENGTH.  SOLAR  RADIATION,  ALBEDO. 
THERMAL  REGIME. 

The  deterioration  of  floating  ice  covets  is  analyzed  to  determine 
under  what  conditions  the  kc  cover  loses  strength  due  to 
internal  mclung  The  analysts  considers  the  interaction 
between  sensible  heat  transfer  and  long  wave  radiation  loss 
at  the  surface,  the  surface  albedo,  the  short  wave  radiation 
penetration  and  absorption  at-d  the  unsteady  heat  conduction 
within  the  ice.  The  thermal  analysis  then  leads  to  a 
determination  of  the  porosity  of  the  icc  that  allows  strength 
analysts  to  be  made  using  b^m-type  analyses.  The  results 
provide  critena  to  determine  when  and  how  rapidly  the 
ice  cover  loses  strength  and  under  what  conditions  it  will 
regain  the  original  strength  associated  vrith  an  ice  cover 
of  full  integrity. 

MP  1677 

PERFORMANCE  OF  A  THERMOSYPHON 
WITH  AN  INCLINED  EVAPORATOR  AND  VER¬ 
TICAL  CONDENSER. 

Zarling.  J.P..  cl  >1.  Inieniational  Offshore  Mechanics 
and  Arctic  Engineering  Symposium,  3rd.  New  Or¬ 
leans,  Louisiana.  Feb.  12-17,  1984.  Proceedinp. 
Vol.3.  Edited  by  V.3.  Lunardini.  New  York.  Ameri¬ 
can  Society  of  Mechanical  Engineers.  1984,  p.64-68, 
15  refs. 

Haynes,  F.D. 

38-2026 

COOLING.  SOIL  STABILIZATION,  PIPELINE 
SUPPORTS.  EQUIPMENT,  AIR  TEMPERATURE. 
WIND  VELOCITY. 

Themosyphons  are  presently  bang  installed  at  inclined  angles 
for  venous  subgradc  cooling  applications  in  the  Arctic 
Ifowcvcr.  the  thamal  performance  characteristics  of  a  thermo, 
syphon  installed  at  these  inclined  angles  is  unknown  The 
p^ormxncc  of  a  sundard  C02  filled,  two-phase  ihcrmosyphon 
was  determined  cxpcnmcntally.  Heat  removal  ^cc- 
tivenesses  were  measured  over  a  wide  range  of  inclined 
angles  from  the  honzontal  Emptneal  expressions  wae 
obtained  for  (he  heat  removal  rates  as  a  function  of  wind 
speed  and  ambient  air  temperature 
MP  1678 

TWO-DIMENSIONAL  MODEL  OF  COUPLED 
HEAT  AND  MOISTURE  TRANSPORT  IN 
FROST  HEAVING  -SOILS. 

Guymon.  G.L,  el  al.  Inicmalional  Offshore  Mechan¬ 
ics  and  Arctic  Engineering  Symposium,  3rd.  New  Or¬ 
leans.  Louisiana.  Feb.  12-17.  1984.  PrtKccdinp. 
Vol.3.  F-dilcd  by  V.J.  Lunardini.  New  York.  Ameri¬ 
can  Society  of  Mechanical  Engineers.  1984,  p.9I-98. 
30  refs. 

ffromadka.  TV..  11,  Berg.  R.l. 

38-2030 

FROST  HEAVE.  FROZEN  GROUND  PHYSICS. 
HEAT  TRANSFER.  GROUND  ICE.  MOISTURE 
TRANSFER.  SOIL  WATER  MIGRATION. 
MATHEMATICAL  MODEUS.  FREEZE  THAW 
CYCLES.  EMBANKMENTS.  WATER  PRF„SSURF.. 
TEMPERATURE  EFFECTS 

A  two-dtmcnitonal  mivdcl  of  -oupted  heat  and  mmiturc  flow 
m  frost-heaving  soils  is  develop^  based  upon  well  known 
equations  of  heal  and  movsture  flow  m  soils  N-umcmal 
solution  IV  hy  the  nodal  domain  integration  method  which 


includes  the  integrated  finite  diffaencc  and  the  Calerkin 
finite  clement  methods.  Solution  of  the  phase  change 
process  is  approximated  by  an  isothermal  approach  and 
phenomenological  equations  are  assumed  for  processes  occur¬ 
ring  in  freezing  or  thawing  zones.  The  model  has  been 
venfted  against  experimental  one-dimcnsional  freezing  soil 
column  dau  and  experimental  two-dimensional  soil  thawing 
tank  data  as  well  as  twiMlimensional  soil  seepage  data.  The 
model  has  been  applied  to  several  simple  but  useful  field 
problems  such  as  roadway  embankment  freezing  and  frost 
heaving 

MP  1679 

SUMMARY  OF  THE  STRENGTH  AND  MODU- 
LUS  OF  ICE  SAMPLES  FROM  MULTI-YEAR 
PRESSURE  RIDGES. 

Cox,  G.F.N.,  et  al,  Inicmalional  Offshore  Mechanics 
and  Arclic  Engineering  Symposium,  3rd,  New  Or¬ 
leans,  Louisiana,  Feb.  12-17,  1984.  Proceedinp, 
Vol.3.  Ediled  by  VJ.  Lunardini,  New  York,  Ameri¬ 
can  Sociely  of  Mechanical  Engineers,  1984,  p.I26- 
133,  14  refs. 

Richler,  3.A.,  Weeks,  W.F.,  Mellor,  M. 

38-2035 

PRESSURE  RIDGES,  ICE  STRENGTH,  COM¬ 
PRESSIVE  PROPERTIES,  TEMPERATURE  EF¬ 
FECTS,  STRAIN  TESTS,  ICE  SAMPLING.  MEA¬ 
SURING  INSTRUMENTS.  POROSITY.  BEAU¬ 
FORT  SEA. 

Over  two  hundred  unconlined  compression  tests  wae  per¬ 
formed  on  vertical  ice  samples  obuined  from  ten  multi¬ 
year  pressure  ridges  in  the  Beaufort  Sea.  The  tests  wae 
performed  on  a  closed-loop  electrohydraulic  taring  machine 
at  two  strain  rata  (1/ 100,000  and  1  /  1000/s)  and  two  tempaa- 
tura  (-20  and  -3C).  This  papa  summariza  the  sample 
preparation  and  taring  techniqua  used  in  the  invatigalion 
and  presents  data  on  the  compressive  strength  and  initial 
tangent  modulus  of  the  ice. 

MP  1680 

VARIAnON  OF  ICE  STRENGTH  WITHIN  AND 
BETWEEN  MULTIYEAR  PRESSURE  RIDGES 
IN  THE  BEAUFORT  SEA. 

Weeks,  W.F.,  Iniemalional  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  3rd.  New  Orleans, 
Louisiana.  Feb.  12-17,  1984.  Proceedings,  Vol.3, 
Edited  by  VJ.  Lunardini.  New  York.  American  Socie¬ 
ty  of  Mechanical  Engineers,  1984,  p.I34-I39,  6  refs. 
38-2036 

ICE  STRENGTH,  PRESSURE  RIDGES,  COM¬ 
PRESSIVE  PROPERTIES,  ICE  STRUCTURE,  ICE 
COVER  STRENGTH,  STRAINS, TEMPERATURE 
EFFECTS,  POROSfTY,  SEA  ICE,  BEAUFORT 
SEA. 

A  recent  xena  of  tala  on  the  uniaxial  compreuive  strength 
of  ice  sampla  taken  from  multiyear  pressure  ndga  allows 
the  taring  of  several  hypothesa  crmceming  the  variation 
in  strength  within  and  bawcen  ndges.  The  data  set  consists 
of  218  strength  tats  performed  al  two  lempaatura  (-5 
and  -20Q  and  two  strain  rata  (1  'lOOO  and  lt|00,000/s) 
Thac  was  no  significant  difference  between  the  strength 
of  the  ice  from  the  ridge  sails  and  the  ice  from  the  ridge 
kals  when  tated  under  identical  conditions.  As  the  total 
porosity  of  the  icc  from  the  sails  is  higher  b>  40%  than 
the  icc  from  the  keels,  the  lack  of  a  significant  diffacnce 
is  beliaed  to  ra-ull  from  the  large  varutions  in  the  structure 
of  the  icc  which  occur  randomly  throughout  the  cores.  A 
ihm-lael  analysts  of  variance  model  was  used  to  study 
the  varutions  in  strength  betwan  10  different  ndga.  baween 
Cora  located  side  by  side  in  a  given  ridge,  and  between 
sampla  from  the  umc  core.  In  all  casa  the  main  factor 
contributing  to  the  obsaved  variance  w-as  the  diffcrenca 
within  cora  This  is  not  surprising  considering  the  rather 
extreme  local  variability  in  the  structure  of  ice  in  such 
ndga  Thae  wm  no  reason  at  the  S%  level  of  significance 
to  doubt  the  hypothais  that  the  different  cora  at  the  same 
site  and  the  different  ndga  have  equal  strength  means 

MP  1681 

RELATIONSHIP  BETWEEN  CREEP  AND 
STRENGTH  BEHAVIOR  OF  ICE  AT  FAILURE. 
Cole.  D.M..  Oct.  1983.  8(2).  p.189.197.  4  refs 
38-1513 

ICE  STRENGTH.  ICE  CREEP.  ICE  MECHANICS. 
-STRESSES.  STRAINS. 

This  work  explores  the  correspondence  between  the  raults 
of  creep  and  strength  tats  performed  on  ivotrop-c  polycrystal- 
linc  ICC  A  unique  experimental  procedure,  termed  a  two- 
mode  tat  in  the  present  work,  allows  the  testing  of  a 
single  specimen  under  conditions  of  constant  .Icformation 
rate  up  to  failure  and  eonstant  load  (hereafter  Lsing 
this  priKedure.  the  prevailing  values  of  strav.  strain  and 
strain  rate  can  be  compared  at  the  failure  point  under  the 
two  tat  modes  without  the  influence  of  spceimen  variation 
The  effect  of  the  stress  path  prior  to  failure  on  the  creep 
behavior  after  failure  can  also  be  invevtigated  Raults 
indicate  coincidence  of  the  failure  points  from  creep  and 
strength  tests  in  stress  strain  rate  strain  space  Further 
more,  it  appears  that  within  the  range  of  sanables  tested, 
the  creep  behavior  after  the  mode  switch  at  failure  is  mdepend 
ent  of  the  stress  path  evpenenced  before  failure  l,\uth  I 
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MP  16S2 

COMPARISON  OF  V^£.R.  CODES  AND  U.S. 
ARMY  MANUAL  FOR  DESIGN  OF  FOUNDA¬ 
TIONS  ON  PERMAFROST. 

Rsh,  A.M..  Au*.  1983,  8(1),  p.3-24,  27  refs. 

38-149S 

PERMAFROST  BENEATH  STRUCTURES, 
FOUNDATIONS,  BUILDING  CODES,  SOIL 
CLASSIFICATION,  SETTLEMENT  (STRUCTUR¬ 
AL),  SOIL  CREEP,  SAFETY. 

A  cooiperaUve  study  was  nude  of  desifn  criteria  and  analytical 
method  for  footinp  and  pile  foundations  on  permafrost 
employed  in  U.S.S.R.  Design  Code  SNiP  11.8.76  (1977) 
and  U.S.  Army  CRREL  SR  80-34  developed  in  the  early 
1970s  by  the  VS.  Army  Corps  of  Eniineers  snd  published 
in  1980.  Tic  abs^e  of  wcquatc  constitutive  equations 
for  frozen  soils  and  of  riforous  solutions  of  the  boundary 
problems  hu  made  it  necessary  to  incorporate  (caplicitly 
or  implicitly)  various  safety  factors  in  the  foundation  analyses 
From  the  review  it  is  concluded  that  the  pnncipal  difference 
bmween  these  practices  is  in  the  assessment  and  application 
of  appropriate  values  of  safety  factors,  which  leads  to  a 
substantial  disere^cy  in  the  dimeiuioiu  and  costs  of  footings 
and  pile  foundations  in  permafrost  (Auth) 

MP  1M3 

STRAIN  MEASUREMENTS  ON  DUMBBELL 
SPECIMENS. 

Mellor,  M.,  Aug.  1983,  8(1),  p.75-77.  3  refs. 

38-lSOl 

STRAIN  TESTS,  TENSILE  PROPERTIES. 

MP  1684 

LAKE  ICE  DECAY. 

Ashton.  C.D..  Aug.  1983.  8(1),  p.83-86.  4  refs. 
38-1S03 

LAKE  ICE.  ICE  COVER  THICKNESS.  ICE  MELT¬ 
ING. 

MP  IMS 

PRELIMINARY  EXAMINATION  OF  THE  EF¬ 
FECT  OF  STRUCTURE  ON  THE  COMPRES¬ 
SIVE  STRENGTH  OF  ICE  SAMPLES  FROM 
MULTI-YEAR  PRESSURE  RIDGES. 

Richter,  J.A.,  et  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  Symposium,  3rd.  New  Or¬ 
leans.  Louisiana.  Feb.  12-17.  1984.  Proceedings, 
Vol.3.  Edited  by  V.J.  Lunardini,  New  York,  Ameri¬ 
can  ^iety  of  Mechanical  Engineers.  1984.  p.t40- 
144, 9  refs. 

COX.  G.F.N. 

38-2037 

ICE  STRENGTH,  PRESSURE  RIDGES.  COM¬ 
PRESSIVE  PROPERTIES.  STRAIN  TESTS.  ICE 
STRUCTURE,  TEMPERATURE  EFFECTS.  SEA 
ICE.  LOADS  (FORCES).  POROSITY. 

A  series  of  222  unUxUl  con>tsnt«strain>rate  compression 
tests  were  performed  cm  scrtiest  multi-year  pressure  riJfc 
sea  ice  sampteSv  A  preliminary  analysis  of  the  effect 
of  structure  on  the  compressisc  strength  of  the  ice  «as 
performed  on  71  of  these  tesu  Test  parameters  included 
a  temperature  of  -5C  (2JF)  and  strain  rates  <af  I  100.000 
and  I  /  lOOO/s.  Cslumnar  icc  loaded  parallel  to  the  elor.|atcd 
crystal  ases  and  perpendicular  to  the  crysul  c-axis  «as 
consistently  the  strongest  type  of  ice  The  strength  of 
the  columnar  samples  d^rca^  significantly  as  the  orientation 
of  the  elongated  crystals  approached  the  plane  of  maximum 
shw.  ^mplcs  containing  granular  ice  or  s  mixture  of 
granular  and  columnar  ice  resulted  in  intermediate  and  lo« 
strength  values.  No  clear  relationship  could  be  established 
between  structure  and  strength  for  these  ice  types  Howes  er. 
in  general,  their  strength  decreased  with  an  increase  in  porosity 

MP  1616 

INFLUENCE  OF  GRAIN  SIZE  ON  THE  DUO 
TILITV  OF  ICE. 

Cote.  D.M..  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium.  3rd.  New  Orleans. 
Loubtana.  Feb  12*17,  1984.  PrtKeedings.  Vol.3. 
Edited  by  V.J.  Lunardini.  New  Y'ork.  American  Socic* 
ty  of  Mechanical  Engineers.  1984.  p.  1 50*  157.  21  refs. 
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ICE  CRACKS.  ICE  CREEP.  ICE  STRENGTH. 
GRAIN  SIZE.  POROSITV.  COMPRFJsSIVE  PROP¬ 
ERTIES.  ICE  CRYSTAL  STRUCTURE.  LOADS 
(FORCES).  BRITTLENESS.  TESTS 
This  paper  (resents  obscrxaiions  made  regarding  the  influence 
of  gram  sire  on  the  extent  of  interna!  cracking  and  creep 
behatior  of  polycrystallinc  tee  The  test  maierial  wax 
tr.iiully  isotropic,  laboratory  prepared  poly  cry  xialline  kc 
Gram  sire  rang^  from  I  52  to  5  65  mm  Specimens 
were  tested  under  constant  i<«a<t  in  uniaxial  comprexxion 
with  an  initui  stress  of  2Mra  and  at  a  temperature  of 
•5C  Optical  pmt-tesi  analysit  xho«r«l  that  the  cxitmaied 
crack  density  xaned  oxer  nearly  three  orders  of  magnitude 
as  the  gram  si/e  increased  by  a  factor  of  three  The 
smaUest-gramciS  specimen  exhibited  n<«  ststble  fractures 
The  strain  at  the  minimum  creep  rate  decreased  signtfisantl) 
as  the  grain  sire,  and  hence  the  fracturing  actixity  mcrraseil 
These  observations  indicate  that  under  the  prevailing  test 
conditions,  the  stated  sanations  m  gram  sue  alone  tan 
initiate  the  ductile-to-bntiie  transition  Discussion  centers 


on  a  micro-mcchanical  explanation  of  the  test  results  as 
well  as  the  implications  of  the  findings  to  areas  of  practical 
concern. 

MP  1687 

EXPERIMENTAL  DETERMINATION  OP 
BUCKLING  LOADS  OF  CRACKED  ICE  SHEETS. 
Sodhi,  D.S.,  et  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  Symposium.  3rd,  New  Or* 
leans.  Louisiana,  Feb.  12*17,  1984.  Proceedings, 
Vol.3.  Edited  by  V.J.  Lunardini,  New  York,  Ameri* 
can  Society  of  Mechanical  Engineers,  1984,  p.l83* 
186.  13  refs. 

Adley.  M.D. 

38*2044 

FLOATING  ICE.  ICE  CRACKS,  ICE  SHEETS. 
LOADS  (FORCES).  ICE  SOLID  INTERFACE.  ICE 
LOADS.  ICE  DEFORMATION.  EXPERIMENTA¬ 
TION. 

An  expertmenul  study  was  undertaken  to  determine  the 
buckling  loads  of  cracked,  floating  tee  sheets  The  conflgura* 
lions  of  the  cracks  considered  tn  this  study  were  symmetrical 
and  uruymmetncal  with  respect  to  the  structure  and  the 
direction  of  loading  The  results  of  this  study  are  compared 
with  those  of  a  theoretical  study  using  a  finite  element 
method.  The  comparison  between  the  two  results  is  good 
although  there  is  some  scatter  in  the  experimental  data. 

MP  1688 

SNOW  PARTICLE  MORPHOLOGY  IN  THE 
SEASONAL  SNOW  COVER. 

Colbeck.  S.C.  June  1983,  64(6),  p.602-609,  14  refs. 
38*2095 

SNOWFLAKES.  SNOW  MORPHOLOGY.  SNOW 
CRYSTAL  STRUCTURE.  SNOW  WATER  CON¬ 
TENT.  SNOW  COVER,  FREEZE  THAW  CYCLES. 
PARTICLES.  DEPTH  HOAR.  METEOROLOGI¬ 
CAL  FACTORS- 

Snow  precipitation  degenerates  rapidly  once  it  reaches  the 
ground.  A  wide  xancty  of  particle  types  develop  in  seasonal 
snow  covers,  thus  leading  to  a  wide  range  of  snow  properties. 
The  most  common  vanettes  of  particles  arc  shown  here 
The  physical  processes  responsible  for  the  growth  and  develop¬ 
ment  of  these  particles  arc  described  m  general  terms,  althouth 
these  processes  are  not  understood  as  well  as  the  processes 
of  crystal  growth  in  the  tlmospherc  The  heat  and  mass 
flows  assocuted  with  the  development  of  these  crystals  in 
the  snow  cover  are  complicated  because  of  snow’s  complex 
geometry. 

MP  1689 

USE  OF  RADIO  FREQUENCY  SENSOR  FOR 
SNOW/SOIL  MOISTURE  WATER  CONTENT 
MEASUREMENT. 

McKtm.  ILL.  et  al.  Aug.  1983,  SR  83*31,  Snow  sym¬ 
posium.  3rd.  Hanover.  NH,  Aug.  9*10.  1983.  Pro* 
cccdinp,  Vol.l.  p.33-42,  ADB-079  265.  16  refs. 
Pangburn,  T.,  Walsh,  J.E. 

38*2122 

SNOW  WATER  CONTENT,  SOIL  WATER. 
SNOW  ELECTRICAL  PROPERTIES.  SOIL  PHY¬ 
SICS.  UNFROZEN  WATER  CONTENT.  MEA¬ 
SURING  INSTRUMENTS.  DIELECTRIC  PROP¬ 
ERTIES.  TESTS.  TEMPERATURE  EFFECTS 

A  solid-state,  durable,  inexpensive  radio  freQuency  sensor 
(RFSl  has  been  developed  and  laboratory-tested  The  RFS 
uses  a  Wlcn  bndge  ctremi  to  measure  a  change  in  soil 
impedance  when  clungcs  'n  smi  moisture  occur  Both 
electrical  conductance  and  capacitance  are  measured  at  difler- 
ing  moisture  contents  The  dtelecinc  constant  of  the  soil 
moisture  is  proportional  in  the  measured  capacitance  and 
IS  approximately  linear  with  respect  lo  percent  moisture 
Due  to  the  simple  readout  system,  the  RFS  has  the  potential 
to  be  interfaced  to  a  data  collection  system  for  data  acquisition 
from  remote  areas  Preliminary  tests  on  the  temperature 
effect  of  the  RFS  accuracy  base  shown  that  voiumeinc 
water  content  can  be  obtained  by  the  RFS  over  a  wide 
range  of  temperatures  In  adJiinm  to  the  S4>tl  moisture 
measurement,  preliminary  tests  on  the  measurement  of  the 
liquid  water-content  of  snow  have  been  made  Comparison 
of  the  results  with  the  calonmctric  mclhixl  indicate  that 
the  RF  sensor  can  he  used  ti*  measure  snow  water  content 
Since  the  RFS  »  sdid  state,  it  can  he  placed  m  remote 
areas  and  can  moRit4*r  volumetric  vhI  water  content  to 
within  0  5%  by  \«dume 

MP  1690 

COMPARATIVE  NF^R-MILLIMETER  WAVE 
PROPAGATION  PROPERTIF,S  OF  SNOW  OR 
RAIN. 

Ncmarich.  J..  ct  al.  Aug  1983.  SR  83*31.  Snow  sym¬ 
posium.  3ftL  Hanover.  NIL  Aug  9-10.  1983.  Pro- 
cccding-s.  Vol. I.  p  1 15-129.  ADB*079  265.  8  refv 
Wellman.  R  J .  Gordon.  B  F.  Hutchins.  D-R  . 
McDaniel.  J  .  Ltcomhe.  J .  Olsen,  R  O 
38-2129 

SNOW  PHYSICS.  SNOW  ACOUSTICS.  SNOW- 
l  AI-L.  W  A\  b  PROPAGATION.  ATFENt  ATION. 
BACKSCATrbRING.  RAIN.  SNOW  WATER 
CONTENT.  FI  F.CTROM-XGNFTIC  PROPER 
TILS.  SNOWFLAKI-S.  PALLING  BODIES.  MOD- 
ELS 


Measurements  are  reported  of  attenuation  and  backscatter 
for  ram  and  falling  snow  at  near-milhmeter  wave  frequencies 
of  96,  140.  and  22S  GHz.  Comparisons  are  made  between 
levels  and  frequency  dependences  of  the  attenuations  for 
rain  and  snow.  Backscatter  coefndents  as  a  function  of 
time  for  several  rain  and  snow  events  are  presented  The 
relationship  of  the  attenuation  data  obtained  to  calculations 
for  spherical  and  spheroidal  particles  is  diKussed  It  u 
shown  that  attenuation  values  calculated  for  an  empirical 
distnbution  of  ice  spheres  agree  with  measured  values  over 
a  wavelength  range  from  visible  to  3-1  mm 


MP  1691 

HYDROLOGIC  FORECASTING  USING  LAND- 
SAT  DATA. 

Merry,  C.J.,  ct  al,  Aug.  1983,  SR  83*31,  Snow  sym¬ 
posium.  3rd,  Hanover,  NH,  Aug.  9-10,  1983.  Pro¬ 
ceedings,  Vol.I,  p.159-168.  ADB-079  265.  12  refs. 
Pangburn,  T.,  McKim,  H.L. 

38-2132 

SNOW  WATER  EQUIVALENT.  REMOTE  SENS¬ 
ING.  HYDROLOGY.  FORECASTING,  LAND- 
SAT,  SNOW  DEPTH. 

Measurements  of  snow  depth  and  its  water  equivalent  were 
obtained  at  11  snow  courses  in  the  Allagash.  Maine,  area 
in  conjunction  with  acquisition  of  flve  L4ndsat-2  and  -3 
images  during  the  1977-78  and  1978*79  winters  Digital 
imagery  data  acquired  on  31  May  1978.  when  the  land 
was  snow-free,  was  used  to  classify  land  cover  categories. 
Ground  truth  water  equivalent  measurements  of  snow  were 
area-weighted  using  the  land  cover  classification  to  derive 
regional  mean  water  equivalent  values  for  snow  cover  on 
each  of  the  five  Landsat  scenes  The  1  March  1978 
snow  measurement  of  19.46  cm  of  water  equivalent  wu 
used  as  an  input  value  to  the  SSARR  (Streamflow  Synthesis 
and  Reservoir  Regulation)  mo^l.  The  SSARR  prediction 
for  the  1  March'3t  May  1978  time  period  was  within  7$% 
of  the  measured  runoff  for  the  initial  baseflow  period  and 
within  61%  for  the  spring  melt  recession  period.  However, 
the  timing  of  six  observed  runoff  peaks  was  off  by  2  to 
9  days  The  magnitude  of  five  of  the  predicted  runoff 
peaks  w‘as  within  75%  of  the  recorded  streamflow  Addition¬ 
al  work  on  calibrating  the  basin  peak  timing  and  melt  rate 
factors  is  underway. 


MP  1692 

UTILIZATION  OF  THE  SNOW  FIELD  TEST 
SERIES  RESULTS  FOR  DEVELOPMENT  OF  A 
SNOW  OBSCURATION  PRIMER. 

Ebersolc.  J.F..  el  tl,  Aug.  19s  *  SR  83*31,  Snow  sym¬ 
posium,  3rd,  Htnover,  NH.  Aug.  9-10,  1983.  Pro¬ 
ceeding,  Vol.I,  p.209-217.  ADB-079  265,  21  refs. 
Aiiken,  G.W. 

38-2137 

SNOW  OPTICS,  ATTENUATION,  SNOWFALL. 
BLOWING  SNOW.  SNOW  DENSITY',  ICE  CRYS¬ 
TAL  STRUCTURE.  WAVE  PROPAGATION.  VISI- 
BILITY,  MILITARY  OPERATION.  NAVIGA¬ 
TION.  SNOWDRIFTS,  METEOROLOGICAL 
FACTORS. 

The  alicnualinn  of  eleciro-optical  (EO).  infrared  (IR).  and 
miilimelcr  wave  (MMlk")  energy  through  the  atmosphere 
m  conditions  of  low  visibility  due  to  the  presence  of  failing 
or  blowing  snow  can  present  senous  problems  for  the  effective 
use  of  surveillance  and  target  acquisition  systems.  This 
paper  discusses  development  of  a  snow  obscuration  primer 
for  use  by  the  Smoke  and  Aerosol  Working  Group  (SAWG) 
of  the  Joint  Technical  Coordinating  Group  for  Munitions 
Effectiveness  (JTCG/.ME).  A  key  part  of  this  primer 
IS  incorporation  of  test  results  obtain^  in  the  SSOW'-ONE. 
-OSE-A.  and  -ONE-B  field  trials  This  includes  measure¬ 
ments  of  falling  and  blowing  snow  obscuration  effects  on 
EO  IR'MMW  sysiems.boihactivear.dpasstve  Animpor- 
tani  aspect  of  this  work,  reported  in  this  paper,  is  the 
evolution  of  a  basis  for  developing  "rules-of-thumb‘  for  opera¬ 
tion  m  air-bornc-snow  environments 


MP  1693 

INCRFwYSKD  HEAT  FLOW  DUF.  TO  SNOW 
COMPACTION:  THESIMPLISTIC  APPROACH. 
Colbcck,  SC,  Aug  1983.  SR  83-31.  Snow  sympovi- 
um.  .kfd.  Hanover.  NH.  Aug.  9-10.  1983.  Proceed- 
ing.v.  Vol  I,  p  22'^.229,  ADB-079  265.  EMcnded  num¬ 
mary.  2  refs. 

38-2138 

SNOW  COMPACTION.  HEAT  TRANSFER. 
SNOW  HEAT  FLUX.  SNOW  COVER  STRUC¬ 
TURE.  SURFACE  TEMPERATURE.  M/YTH- 
EMATICAL  MODELS 

When  snow  is  ^ompaited  by  f<vi;  or  vchuic  traff'w.  the 
vompsited  areas  are  visiNe  on  mfrarcii  images  for  some 
lime  A  simple  m<^lel  is  used  to  fcakuiaie  the  temperature 
difference  hetween  the  sompacted  ami  untompaclcd  snows 
The  results  are  given  as  lempcrature  differcnvc  versus  snow 
compaction 
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USE  OF  LANDSAT  DATA  FOR  PREDICTING 
SNOWMELT  RUNOFF  IN  THE  UPPER  SAINT 
JOHN  RIVER  BASIN. 

Merry,  C.J.,  et  tl,  International  Symposium  on 
Remote  Sensing  of  Environment,  17th.  Ann  Arbor, 
MI,  May  9*13, 1983.  Proceedings,  Ann  Arbor,  Envi* 
ronmental  Research  Institute  of  Michigan,  1983, 
P.S19-S33,  16  refs. 

Miller,  M.S.,  Pangbum,  T. 

38-2166 

RUNOFF  FORECASTING,  SNOWMELT, 
REMOTE  SENSING,  SNOW  WATER  EQUIVA¬ 
LENT,  SNOW  DEPTH.  LANDSAT,  REFLECTIVI- 
TV.  FOREST  LAND,  MODELS,  VEGETATION 
FACTORS,  UNITED  STATES— MAINE— ST. 
JOHN  RIVER. 

To  test  a  hypothesis  that  Landsat  reflected  radiance  values 
on  a  region^  scale  do  ehangc.  histograms  of  the  Landsat 
MSS  band  7  reflected  radiance  values  for  a  300  x  300 
pixel  (420  so  km)  area  near  Allagash.  Maine,  isere  evaluated 
to  quantify  the  change.  A  statistical  description  (skewness 
and  kurtosis)  of  the  histogram  for  each  scene  was  developed 
and  then  correlated  with  ground  measurements  of  snou  depth. 
A  snow  index  based  on  skewness  and  modal  population 
was  found  to  correlate  well  with  snow  depth  Following 
these  initial  results,  the  Landsat  data  were  reexamined  and 
corrections  were  niade  for  solar  elevation  and  MSS  sensor 
calibration.  The  reflected  radiance  from  open  areas  showed 
a  consistent  increase  in  intensity  with  increasing  snow  depth 
The  forested  land  cover  classes  did  not  change  with  snow 
depth.  The  ground  truth  measurements  of  water  equivalent 
were  area>wei^ted  by  the  May  land  cover  classification 
to  derive  mean  regional  water  equivalent  values  for  each 
of  the  five  Landsat  winter  scenes.  The  I  March  197S 
estimate  of  7.66  inches  for  snow  water  equivalent  was  used 
as  input  to  the  SSARR  model  for  prediction  of  runoff  during 
the  I  March  through  31  May  1978  time  period 


MP  1695 

EXTRACTION  OF  TOPOGRAPHY  FROM  SIDE¬ 
LOOKING  SATELLITE  SYSTEMS-.A  CASE 
STUDY  WITH  SPOT  SIMULATION  DATA. 
Ungar,  S.G.,  et  at.  International  Symposium  on 
Remote  Sensing  of  Environment,  1 7th.  Ann  Arbor. 
MI,  May  9-13,  1983.  Proceedings.  Ann  Arbor,  Envi¬ 
ronmental  Research  Institute  of  Michigan.  1983, 
P.S35-550,  3  refs. 

Irish,  R.,  Merry,  C.J.,  Strahler.  A.H .  McKim,  H.L., 
Gauthier,  B.,  Weill,  G..  Miller.  M.S. 

38-2167 

TOPOGRAPHIC  FEATURES.  SIDE  LOOKING 
RADAR.  REMOTE  SENSING.  RADIOMETRY, 
COMPUTER  APPLICATIONS.  MAPPING. 

A  test  site  m  the  Cape  Flattery  area  of  northwest  Washington 
state  was  selected  for  construct.ng  a  simulated  data  Kt  to 
evaluate  techniques  for  extracting  topograph)  from  side-look¬ 
ing  satellite  systems.  A  negative  transparenc)  ortho¬ 
photoquad  was  digitized  at  a  spacing  of  8$  micron,  resulting 
in  an  equivalent  ground  distance  of  986  m  between  pixels 
and  a  radiometric  resolution  of  256  levels  A  biitnear 
interpolation  was  performed  on  L  S  Geological  Surve>  digital 
elevation  model  (OEM)  data  to  generate  elevation  data  at 
a  9.86  m  resolution.  The  nominal  otbital  characteristics 
and  geometry  of  the  SPOT  (S)si4meProbatnircd'Observa- 
tion  dc  la  Terre)  satellite  were  convoluted  with  the  data  flics  to 
produce  simulated  panchromatic  HRV  (High  Rcstvlulion  Visi. 
bic)  digital  stereo  imagery  for  three  dilTcrent  orbital  paths 
Technimm  were  developed  for  reconstructing  topographic 
data  Essentially,  these  techniques  coalign  a  nadir  and  off- 
nadir  pass  to  calculate  the  stereo  displacement  for  each  pixel  in 
the  nadir  view  by  correlating  a  small  subarea  to  a  corresponding 
subarea  in  the  off-nadir  pass  Preliminary  analyses  with  the 
simulated  HRV  data  and  **test  pattern**  data  verify  the  effleacy 
of  this  technique 
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LIME  STABILIZATION  AND  LAND  DISPO.SAL 
OF  COLD  REGION  WASTEWATER  LAGOON 
SLUDGE. 

Schneiicr,  R.W..  ct  al.  1982.  7(3).  p.207.213.  30  refv 

Middlebrooks.  E.J..  .SIctten.  R..S 

38-2244 

WASTE  TREATMENT.  WATER  TRE.AT.MhNT. 
LI.MING.  SLUDGES.  RECLAMATION. 

Effects  of  lime  {Ca(OH)2}  vtabiliration  upon  the  pathogenic 
population  in  accumulated  solids  avvociated  with  the  operation 
of  two  aerated  wastewater  lagoons  in  Alaska  and  two  facultative 
wastewater  lagoons  in  northern  Ltah  were  evaluated  The 
subsequent  drying,  at  a  temperature  of  I2C.  of  the  lime 
stabilized  sludges  on  sand  and  sod  beds  was  aiv>  mvcstigaicd 
The  lime  stabilization  of  the  lagoon  sludges  was  evaluated 
by  dosing  the  sludges  with  lime  and  applying  sludges  to 
bench  Kale  drying  beds  lame  addition  rriKluccd  high 
fecal  coliform  reduction,  and  the  limed  shxlgcs  readny  dewa¬ 
tered  on  both  sand  and  soil  beds 


MP  1697 

CALCULATION  OF  ADVECTIVE  MASS  TRANS¬ 
PORT  IN  HETEROGENEOUS  MEDIA. 

Daly,  C.J.,  U.S.  Army  Research  Ofllce,  Report  No.83- 
1,  (Conference  of  Army  Mathematicians.  28th. 
[1983].  Transactions,  [1983],  p.73-89,  12  refs. 
38-2506 

POROUS  MATERIALS.  MASS  TRANSFER. 
GROUND  WATER.  FLUID  DYNAMICS,  ANAL¬ 
YSIS  (MATHEMATICS). 

A  coupled  analyticai/numenca)  procedure  for  prediction  of 
solute  transport  in  heterogeneous  media  is  dcKribed  The 
procedure  consuu  of  an  analytic  solution  of  the  hydraulic 
equations,  followed  by  a  numerical  solution  for  solute  transport 
uring  the  method  of  characteristics  The  charactcrbtics 
are  determined  by  fourth-order  Runge-Kutia  and  predictor- 
corrector  algorithms.  Accuracy  of  solute  transport  calcula¬ 
tion  is  enhanced  by  the  fact  that  fluid  velocity  can  be 
directly  obtained  at  a  pnon  undetermined  points  in  the 
flow  field  *016  solute  transport  process  is  considered 
to  be  entirely  advective,  neglecting  the  efTects  of  mechanical 
dispersion  and  molecular  diffusion.  Evidence  is  preKnted 
to  demonstrate  that  purely  advective  processes  in  both  hetero¬ 
geneous  and  homogeneous  medu  can  produce  large  **apparent 
dupcfsion  **  Such  dispersion  is  shown  to  be  easily  capable 
of  overwhelming  any  reasonable  estimates  of  dispersion  or 
diffusion  based  upon  laboratory  analyses  of  homogeneous 
media  For  groundwater  contamination  problems,  it  is 
concluded  that  precise  definition  of  the  spatial  variability 
of  hydraulic  properties  u  enictal  to  the  accurate  determination 
of  the  trajectory  of  contaminated  waters. 

MP  1698 

CHARACTERISnCS  OP  MULTI-YEAR  PRES¬ 
SURE  RIDGES. 

Kovacs.  A.,  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions.  7th.  Hel¬ 
sinki.  Roland.  April  5-9,  1983.  Proceedings,  Vol.3. 
Espoo.  Valtion  teknillinen  tutkimuskeskus,  1983. 
p.173-182.  13  refs. 

38-2727 

PRESSURE  RIDGES,  ICE  FLOES.  ICE  FORMA¬ 
TION.  OFFSHORE  STRUCTURES.  ICE  PRES¬ 
SURE.  ICE  STRENGTH.  HUMMOCKS.  COM¬ 
PRESSIVE  PROPERTIES.  SEA  ICE. 

Multi-year  pressure  ndges  and  thick  hummock  floes  are 
the  most  Kvere  lec  formations  that  offshore  structures  will 
probably  have  to  resist  in  the  Beaufort  and  Chukchi  Seas. 
Multi-year  hummock  fields  30  m  thick  have  been  measured 
near  Prudhoe  Bay.  Alaska  This  paper  prcKnts  information 
on  II  multi-year  pressure  ndges  The  ndges  were  found 
to  be  voidtess.  and  contained  ice  with  a  mean  brine-free 
density  of  about  0  84  mg/cu  m.  The  apparent  unconfined 
compressive  strength  was  about  7  to  8  MPa  at  -10  C 
*rhe  strength  inereased  with  depth  below*  Ka  level,  and. 
as  expected,  varied  inversely  with  tee  porosity.  The  sail- 
haght-lo-keel-depth  ratios  of  these  ridges  arc  compared  with 
obKrvations  made  m  the  Beaufort  and  Chukchi  Seas  to 
show  (hat  the  multi-year  ridges  in  thcK  areas  have  a  relatively 
constant  sail-height-to-keel-dcpth  ratio  of  about  I  to  3  3. 

MP  1699 

SEA  ICE  ON  THE  NORTON  SOUND  AND  AD¬ 
JACENT  BERING  SEA  COAST. 

Koxacs.  A..  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions.  7ih.  Hel¬ 
sinki.  Finland.  April  5-9.  1983.  Proceedings,  Vol.4, 
Espoo.  Vaition  teknillinen  tutkimuskeskus.  1983, 
p.654-666.  17  refs. 

38-2757 

ICE  MECHANICS. SEA  ICE  DISTRIBUTION.  ICE 
OVERRIDE.  ICE  PILELP.  SHORES,  OFFSHORE 
STRUCTURES. 

Recent  obKnations  ano  historical  accounts  of  Ka  ice  on 
the  shores  of  Norton  Sound  and  the  adjacent  Benng  Sea 
are  prcKntcd  ’The  movemcnl  and  accumulation  of  Ka 
ICC  on  the  shore  was  found  to  be  a  common  event,  as 
were  masvi\c  leinp  on  island  surfaces  Sea  ice  was  found 
to  have  been  pushed  inland  over  150  m  and  to  have  moved 
over  15  km  inland  during  high  storm  Kas 

MP  1700 

OCF.AN  CIRCULATION:  ITS  EFFECT  ON  SEA- 
SONAL  SF.A-ICE  SIMULATIONS. 

Hibicr.  W.D..  III.  ct  al.  May  4.  1984.  224(4648). 
p  489-492.  13  fcfj 
Bryan.  K. 

38-2846 

SEA  ICE.  SEASONAL  VARIATIONS.  ICE 
WATER  INTERFACE.  ICF  EDGE.  MODELS.  EN- 
VIRONMENT  .SIMULATION.  OCEAN  CUR¬ 
RENTS. 

A  tliagnosiu  ter-ocean  moilcl  of  (he  Arctic.  Greenland,  and 
Norwegian  seas  i\  eonstructed  and  uKd  to  examine  the 
role  of  «*cean  circulation  m  Kavonal  k3-icc  ximula:ii>ni 
The  m<Klci  m^liKlcs  lateral  kc  motion  and  thrce-dime.nsionat 
ovean  vir^ulation  The  «>«.can  portion  of  the  moticl  is 
weakly  fitr^cd  by  olncrved  temperature  and  salinity  data 
Simulation  results  show  that  inwlu«!ing  motleled  oscan  «.ir«.iil4 
non  m  seavmal  sea  lec  simulations  substantially  improves 
the  predicted  ice  drift  and  tee  margin  tixalion  .Simiitations 
that  do  no:  inrlutle  lateral  ocean  mosentent  predict  a  mush 
less  realistic  ice  edge 


MP  1701 

SEA  ICE  STRUCTURE  AND  BIOLOGICAL  AC¬ 
TIVITY  IN  THE  ANTARCTIC  MARGINAL  ICE 
ZONE. 

Clarke.  D.B..  et  al,  Mar.  20.  1984.  89(C2).  p.2087. 
2095.  30  refs. 

Ackley.  S.F. 

38-2917 

SEA  ICE.  ICE  CORES.  ICE  COMPOSITION.  AL¬ 
GAE.  CRYOBIOLOGY.  FRAZIL  ICE.  ANTARC¬ 
TICA— WEDDELL  SEA. 

Ice  cores  obtained  during  October-November  1981  from  Wed- 
dell  Sea  pack  ice  were  analyzed  for  physical,  chemical,  and 
biological  parameters  Frazil  lec.  which  is  associated  with 
dynamic,  lurbulenl  condilions  in  the  water  column,  predomi¬ 
nated  (70%).  Both  tloc  thickness  and  salinity  indtcale 
ICC  which  IS  less  than  I  year  old  Chemical  analyses, 
particularly  with  regard  to  the  nutrients,  revealed  a  complex 
picture.  Phosphalc  values  arc  cattered  relative  to  the 
dilution  curve.  Nilratc  and  silicate  values  arc  lower  than 
expected  from  atmpic  seating  with  salinity  and  suggest  diatom 
growth  wilhtn  Ihe  ice  Nilntc  values  are  higher  in  the 
ice  than  in  adjacent  waters  Frazil  tec  formation  which 
probably  concentrates  atgsl  cells  from  the  water  column 
into  tec  floes  .csults  in  higher  initial  chlorophyll  a  by  subsequent 
reproduction  within  the  ice  Ice  core  chlorophyll  ranged 
from  009  to  3  8  mg/cu  m.  comparable  to  values  previously 
repotted  for  this  area  hut  significantly  lower  than  values 
for  Antarctic  coastal  fast  ice  The  dominance  of  frazil 
ice  in  the  Weddell  is  one  of  the  major  differences  between 
this  are  and  others  Consequently,  we  believe  that  ice 
stniclural  conditions  stgniflcanlly  influence  the  biological  cum* 
munilics  in  the  ice  (Aulh ) 

MP  1702 

FIXED  MESH  HNITE  ELEMENT  SOLUTION 
FOR  CARTESIAN  TWO-DIMENSIONAL 
PHASE  CHANGE. 

O'Neill.  K..  Dec.  1983.  105(4).  p.436-441.  28  refs. 
38-2081 

FREEZE  THAW  CYCLES.  HEAT  TRANSFER. 
PHASE  TRANSFORMATIONS.  HEAT  CAPACI- 
TY.  TEMPERATURE  EFFECTS. 

MP  1703 

LOW  TEMPERATURE  AUTOMOTIVE  EMIS¬ 
SIONS. 

CoutU.  H.J..  Nov.  1983.  AK-RD-84.9.  2  vols 
38-3041 

COLD  WEATHER  OPERATION.  AIR  POLLU¬ 
TION.  ENGI.v'ES.  FUELS.  VEHICLES.  WINTER 
MAINTENANCE.  TE.STS. 

MP  1704 

FROST  ACTION  AND  ITS  CONTROL. 

Berg.  R.L..  cd.  New  York.  z\tncricnri  Society  of  Civil 
Engineers.  1984.  I45p .  Refs,  passim.  For  individual 
papers  sec  38-3082  through  38-3085. 

Wright,  E.A..  cd. 

38-3081 

FROST  ACTION.  FROST  HEAVE.  FROST  RE¬ 
SISTANCE.  SOIL  FREEZING.  HEAT  TRANS¬ 
FER.  SOIL  STRENGTH.  PERMAFROST 
BENEATH  STRUCTURES.  ICE  LENSES.  DE¬ 
SIGN.  COLNTERMEz\SURE,S.  FOLNDz\TIONS. 
ROADS. 

MP  1705 

DESIGNING  FOR  FROST  HEAVE  CONDI¬ 
TIONS. 

Crory.  F  E .  cl  al.  Frost  action  .and  us  control.  Edited 
by  R  L  Berg  and  E.A  Wright.  New  York.  American 
Society  of  Civil  Engineers.  1984.  p  22-44.  41  refs. 
Isaacs.  R.M .  Penner.  E  .  Sanger.  F.J  .  Shook.  3  F. 
38-3083 

FROST  HF.AVE.  HEAT  TRANSFER.  FRO.ST 
PENETRATION.  SOU,  FREEZING.  FOUNDA¬ 
TIONS.  ARTIFICIAL  FREEZING.  ROADBEDS. 
UNDERGROUND  PIPEI.INE.S.  COLD  .STOR¬ 
AGE.  PAVEMENTS.  DESIGN 

MP  1706 

DF-SIGN  IMPLICATIONS  OFSI'BSOILTHAW- 
ING. 

Johnson.  T.C,.  cr  al.  Frost  action  and  its  control.  Ed¬ 
ited  bs  R  I.  Berg  and  T.  A  Wright.  New  York.  .Amcti- 
ean  SiKicly  of  Civil  Engineers.  19S4.  p  45-10.3.  135 
refs 

McRobcrts.  E  C  .  Nixon  J  F 
38-.3084 

GROUND  rilAWINO.  PI.R.MAIRO.ST 
BENEATH  STRUtTURE.S.  I  RO/EN  GROUND 
TEMPERAriRE.  IREE/E  THAW  CVCI.E.S. 
THERMAE  REGIME.  FROST  HI- \\  F,  DE.SIGN. 
GF.OTIIERMY.  SHEAR  .STRFNGTII.  SFITEF- 
MENT  (SERI  Cn  R.M  ).  SI  Ol’I  PROTrcTION. 
COENTER.MEASURES.  SOU  S  rAllll.lZATION 
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MP  1707 

SURVEY  OF  METHODS  FOR  CLASSIFYING 
FROST  SUSCEPTIBILITY. 

Chamberltin,  EJ.,  et  al.  Frost  action  and  its  control. 
Edited  by  R.L.  and  E.A.  Wright,  New  York, 
American  Society  of  Civil  Engineers,  19S4,p.  104-141, 
36  rels. 

Gaskin,  P.N.,  Esch,  D.,  Berg,  R.L 
38-30SS 

SOIL  FREEZING,  FROST  RESISTANCE,  FROST 
HEAVE,  SOIL  STRENGTH,  ROADS,  AIRPORTS, 
CLASSIFICATIONS,  GRAIN  SIZE,  SEASONAL 
FREEZE  THAW. 

MP  not 

DEPENDENCE  OF  CRUSHING  SPECinC  EN¬ 
ERGY  ON  THE  ASPECT  RATIO  AND  THE 
STRUCTURE  VELOCITY. 

Sodhi,  D.S.,  et  al,  OfTshore  Technology  Conference, 
16th,  Houston,  Texas,  May  7-9,  1984.  Proceedings. 
Vol.I,  1984,  p.363-374,  18  refs. 

Morris,  CE. 

38-3229 

ICE  PRESSURE,  OFFSHORE  STRUCTURES,  ICE 
CRACKS.  ICE  COVER  THICKNESS.  ICE 
STRENGTH,  DYNAMIC  LOADS,  ICE  SHEET, 
VELOCITY.  EXPERIMENTATION,  COMPRES¬ 
SIVE  PROPERTIES,  SPECIFIC  HEAT.  ARTIFI¬ 
CIAL  ICE. 

An  ciperifncnul  study  was  undertaken  to  determine  the 
dependence  of  crushing  spcciflc  energy  of  urea  ice  on  the 
aspect  ratio  (structure  diameter/icc  thickness)  and  the  structure 
vcloctty.  The  experiments  were  conducted  by  pushing 
an  instrumented,  vertical,  cylindrical  structure  into  ice  sheets 
at  different  vclodties.  Two  parameters  were  vaned  dunng 
the  cxpcrimcnul  program:  diameter  (SO  to  SOO  mm)  and 
velocity  (10  to  210  mm/s)  The  urea  concentration  was 
changed  slightly  from  0S4  to  093%  by  weight  The 
results  are  presented  graphically  to  show  the  dependence 
of  the  ratio  of  speafk  energy  to  uneonfined  uniaxial  compres¬ 
sive  strength  on  the  aspect  ratio  for  dilferent  ratios  of  vel^ty 
to  ice  thickness. 

MP  1709 

COMPARISON  OF  AERIAL  TO  ON-THE-ROOF 
INFRARED  MOISTURE  SURVEYS. 

Korhonen,  C.  et  al.  International  Conference  on  Ther¬ 
mal  Infrared  Sensing  for  Diagnostics  and  Control 
(Thermoiense  6),  Oak  Brook.  IL.  Oct.  2-S,  1983. 
Proceedings,  Society  of  Photo-Optical  Instrumenta¬ 
tion  Engineers.  Proceedings.  Vol.446.  (1983], 
P.95-10S,  6  tits. 

Tobiasson,  W.,  Greatorex,  A. 

38-3274 

MOISTURE  DETECTION,  ROOFS.  INFRARED 
PHOTOGRAPHY.  TEMPERATURE  MEASURE¬ 
MENT.  INSULATION. 

Prior  research  by  the  Corps  of  Engineers  has  shown  serial 
thcfmofrephy  to  be  useful  «s  « reconn«u$tn<c  tool  for  (indini 
wet  roi^  instttotkm.  TYits  conclusion  wis  based  on  rtndin4s 
from  thermal  line  scannen  flown  at  about  1000  feet  m 
military  (Ued^wing  aircraft  and  from  hand«held  thermal  tnufcrs 
flown  at  about  500  feet  in  military  helicopters.  Ounn| 
the  sprini  of  19S3  a  comprchensi^'e  aerial  to  on*thc-roof 
infrared  comparison  study  was  conducted  on  K^cral  roofs 
at  Fort  Devens.  Massachusetts.  These  recent  studies  con* 
firm  our  earlier  opinion  that  oblique  thermofraphy  u  fcnerally 
of  reconnaissance  value  only  However.  **stratfht'down'* 
thermography  from  either  flxed'wmi  aircraft  or  from  helicopt¬ 
ers  can  be  used  to  produce  reasonably  accurate  maps  of 
wet  roof  areas.  The  most  accurate  maps  were  produced 
by  thermal  imaging  systems  in  a  helicopter  hosering  as 
close  as  200  feet  above  a  roof  This  study  suggests  that 
some  forms  of  airborne  thermography  can  be  of  more  salue 
than  just  a  reconnaissance  tool  in  finding  wet  roof  insulation 
Of  course,  a  visual  examination  of  each  roof  along  with 
a  few  core  samj^es  are  still  needed  before  recommendations 
for  maintenance  and  repair  can  be  made 

MP  1710 

POTENTIAL  RESPONSES  OF  PERMAFROST 
TO  CLIMATIC  warming. 

Goodwin.  C.W..  et  al.  Potential  effects  of  carbon  dioa* 
idC'tnduced  climatic  changes  in  Alaska.  Tbc  proceed¬ 
ings  of  a  conference.  Edited  by  J.H.  McBeath.  Fair¬ 
banks.  University  of  Alaska.  Mar  1984.  p.92-105.  37 
refs. 

Brown.  J..  Outcait,  S  1. 

38*3881 

PERMAFROST  DISTRIBUTION.  PERMAFROST 
THERMAL  PROPERTIES.  CLIMATIC 
CHANGES.  ACTIVE  LAYER.  CARBON  DIOX¬ 
IDE.  TUNDRA.  THERMOKARST  DEVELOP¬ 
MENT,  THAW  DEPTH.  STEFAN  PROBLEM. 
HEAT  TRANSFER.  SOIL  TEMPERATURE. 
SNOW  DEPTH 

Permafrost  »  generally  doided  into  two  rones  from  north 
to  south,  continuous  and  discontinuous  Al  its  southern 
limit,  permafrost  in  Alaska  exists  in  isolated  masses  under 
peat.  In  the  northern  portion  of  the  continuous  rone. 


permafrost  occurs  everywhere  near  the  surface  of  the  entire 
iandscape  with  the  exception  of  deep  takes  and  river  clunnels 
The  presumed  warming  of  the  ground  in  the  diKontinuous 
zone  due  to  C02-induced  climatic  change  wilt  result  in 
an  areal  reduction  of  permafrost  In  the  colder  areas, 
continuous-zone  permafrost  temperatures  will  rise  and  summer 
active-layer  depths  will  increase,  but  the  spati^  extent  of 
permafrost  will  only  be  mar^nally  affected.  In  both  cases, 
where  there  is  ground  ice.  thermal  erosion  and  thaw  consolida¬ 
tion  will  produce  thermokarst  terrain. 

MP  1711 

MODELING  RAPIDLY  VARIED  FLOW  IN  TAIL- 
WATERS 

Ferrick,  M.G..  et  al.  Feb.  1984.  20(2).  p.271-289,  22 
refs. 

Bilmes.  3..  Long.  S.E. 

38-3317 

RIVER  FLOW.  WAVE  PROPAG.ATION,  CHAN¬ 
NELS  (WATERWAYS).  DAMS,  MATHEMATI¬ 
CAL  MODELS,  ELECTRIC  POWER. 

An  understanding  of  the  downstream  propagation  of  sharp- 
fronted.  large-amplitude  waves  of  relatively  short  period  is 
important  for  de^rtbing  rapidly  varying  flows  in  tailwaters 
of  hydroelectric  pUnts  and  foUowing  the  breach  of  a  dam 
We  developed  a  numerical  model  of  these  waves  by  first 
identifying  the  primary  physical  processes  and  then  performing 
an  analysis  of  the  solution.  A  linear  analysis  of  the  dynamic 
open  channel  flow  equadons  provides  relationships  doenbing 
flow  wave  advection.  diffusion,  and  dispersion  in  nvers.  A 
one-dimensional  diffusion  wave  model  modiflcd  for  application 
to  tailwaters  simulates  the  important  physical  processes  and 
is  straightforward  to  ap^y. 

MP  1712 

ICE-RELATEO  FLOOD  FREQUENCY  ANAL¬ 
YSIS:  APPLICATION  OF  ANALYTICAL  ESTI¬ 
MATES. 

Gerard.  R..  et  al,  Intemational  Specialty  Conference 
on  Cold  Regions  Engineering.  3rd.  Edmonton.  Alter- 
ta.  April  4-6.  1984.  Proceedings.  (Edmonton,  Uni¬ 
versity  of  Alberu,  1984],  p.85-I01,  12  refs. 

Calkins.  D.J. 

38-3470 

FLOOD  FORECASTING.  RIVER  ICE,  ICE  JAMS. 
ICE  CONDITIONS.  ANALYSIS  (MATHEMAT¬ 
ICS). 

In  cold  regions  ice-related  floods  can  make  a  significant, 
and  often  dominant,  contribution  to  the  flood  population. 
They  should  therefore  be  considered  in  a  flood  frequency 
analysts.  However,  tn  many  instances,  historical  data  for 
this  purpose  is  lacking.  Resort  must  then  be  made  to 
analytical  estimates  of  ice-reta(cd  flood  stages.  This  paper 
desenbo  the  determination  and  ai^ieation  of  such  estimates 
t<»  a  site  on  the  Misrisquoi  River  near  Richford.  Vermont. 

MP  1713 

ST.  LAWRENCE  RIVER  FREEZE-UP  FORE¬ 
CAST. 

Shen,  H.T..  Cl  al.  International  Specialty  Conference 
on  Cold  Regions  Engineering.  3rd.  Edmonton.  Alber¬ 
ta.  April  4-6.  1984.  Proceedinp.  (Edmonton.  Uni¬ 
versity  of  Alberta.  I984j,  p.l77-I90.  13  refs. 

Foltyn,  E.P..  Daly,  S.F. 

38-3476 

RIVER  ICE.  FREEZEUP.  ICE  FORMATION. 
ANALYSIS  (MATHEMATICS).  FORECASTING. 
AIR  TEMPERATURE.  WATER  TEMPERATURE. 
CANADA-SAINT  LAWRENCE  RIVER. 

An  important  clement  of  the  tee  management  m  northern 
mers  is  forecasting  water  temperatures  to  predict  the  time 
of  ICC  formation  The  freeze-up  forecast  provides  needed 
information  for  planning  flow  regulatir-ns  and  scheduling 
of  the  close  of  a  navigation  Kason  In  this  paper,  the 
relationship  between  sanations  of  air  temperature  and  water 
temperature  ts  anal)  zed  An  analyiKal  expression  for  water 
temperature  is  obtained  throv^  the  solution  of  a  simplified 
com  ection-diffusion  equation  The  air  temperature  is  repre¬ 
sented  as  a  combination  of  a  harmonic  function  and  short 
term  fluctuations  The  short  term  fluctuations  are  deter¬ 
mined  from  National  Weather  Services  forecasts 

MP  1714 

WATER  SUPPLY  AND  WASTE  DISPOSAL  ON 
PERMANENT  SNOW  HELDS. 

Reed.  S.C,  ct  al.  International  Specialty  Conference 
on  Cold  Regions  Engineering.  3rd.  Edmonton.  Alber¬ 
ta.  April  4-6.  1984.  Proceedings.  (Edmonton.  Uni¬ 
versity  of  Alberta.  1984).  p.401'413.  13  refs 
Bouto'in.  J.R..  Tobiasson.  W. 

38-3492 

WATER  SUPPLY.  WASTE  DISPOSAL.  SNOW 
COVER.  WATER  TREATMENT.  UTILITIES. 
SNOW  MELTING.  DF.SIGN.  WATER  CHEMIS¬ 
TRY. 

This  paper  summsnres  proceduresami  techniques  for  .noviding 
1  water  supply  and  for  safe  wastewater  tliipoval  at  stationv 
and  camps  on  permanent  sn4*wr  fields  These  ranfe  from 
temporary  and  irantient  ficM  «^rations  to  Urge  Kaie.  pcrma> 
nenily  occupied  fictlities 


MP  1715 

MODELING  THE  RESILIENT  BEHAVIOR  OF 
FROZEN  SOILS  USING  UNFROZEN  WATER 
CONTENT. 

Cole.  D.M..  Intenutional  Specialty  Conference  on 
Cold  Regions  Engineering.  3rd.  Edmonton,  AIbcrU, 
April  4-6. 1 984.  Proceedings.  (Edmonton.  Universi¬ 
ty  of  Alberta.  1984],  p.823-834,  14  refs. 

38-3518 

FROZEN  GROUND  MECHANICS.  RHEOLOGY. 
UNFROZEN  WATER  CONTENT.  ICE  SOLID  IN¬ 
TERFACE.  SURFACE  PROPERTIES.  PARTI¬ 
CLES.  FROZEN  GROUND  TEMPERATURE.  ICE 
CRYSTAL  STRUCTURE.  MODELS.  SALINITY. 

A  layer  of  unfrozen  water  cxbta  between  the  soil  particle 
surface  and  the  s<dtd  tee  phase  tn  a  frozen  soil  at  temperatures 
of  practical  concern  This  layer  owes  its  euatence  u> 
the  effect  of  field  forces  associated  with  the  soil  partide 
surfaces.  Its  thickness  depends  on  factors  such  as  tempera¬ 
ture,  solute  concentration  and  specific  surface  area.  Addi¬ 
tional  unfrozen  water  occurs  within  the  polycrystaUme  pore 
ICC  as  well.  The  thickness  of  the  unfrozen  water  layer 
strongly  affects  the  mechanical  behavior  of  the  soil-ice  micrfoce 
and.  hence,  the  gross  mechanical  properties  of  the  frozeo 
soil  The  total  unfroun  water  content  is  particidarly  useful 
since  it  reflects  the  contributions  from  a  number  of  sources 
to  the  unfrozen  water  layer  thickness.  As  a  consequence, 
the  unfrozen  water  content  provides  an  excellent  means 
for  temperature,  salinity  and  specific  surface  area. 

MP  1716 

ICE  RESISTANCE  TESTS  ON  TWO  MODELS 
OF  THE  WTGB  ICEBREAKER. 

TatincUux.  J.C..  et  »I.  American  Towing  Tank  Confer¬ 
ence;  General  meeting.  20th.  Hoboken,  NJ,  Ai^  2-4. 
1983.  Proceedings.  Edited  by  D.  Savitsky.  J.r.  Dal- 
zcll  and  M.  Palazzo.  (1984).  p.627-638.  6  refs. 
Humphreys.  D.H. 

38-3421 

ICEBREAKERS.  ICE  MODELS.  ICE  BREAKING. 
ICE  STRENGTH.  ICE  LOADS.  STRENGTH. 
MODELS.  TESTS. 

MP  1717 

PHYSICAL  MECHANISM  FOR  ESTABUSH- 
ING  ALGAL  POPULATIONS  IN  FRAZIL  ICE. 
Garrison.  D.L..  et  al.  Nov.  24. 1983. 306(5941).  p,363- 
365.  19  refs. 

Ackley*.  S.F..  Buck.  K.R. 

38-3424 

ALGAE.  FRAZIL  ICE.  MARINE  BIOLOGY.  ICE 
FORMATION.  CRYOBIOLOGY,  ANTARCTICA 
-WEDDELL  SEA.  ANTARCTICA-MCMURDO 

SOUND. 

In  polar  regionx  ice  algal  communities  are  not  only  conipicuona 
but  may  abo  be  important  production  riles  and  sources 
of  >ced  populations  for  pelagic  communities.  Except  for 
some  studies  near  land-based  stations,  there  arc  few  long¬ 
term  obscnaiioRs  of  ice  algal  populations,  and  few  studio 
have  considered  how  they  form  and  develop  Until  now. 
neither  the  mechanism  for  harvesting  nor  the  cffecta  on 
the  composition  of  the  ice  community  ho  been  clearly  demon¬ 
strated  In  the  k^cddcil  Sea,  we  have  sampM  young 
sea  ice  discoloured  by  algae,  and  we  present  evidence  that 
the  algae  were  concentrated  by  a  physical  frechanisin.  We 
explain  how  such  a  process  ma>  accumulate  pUnklonie  forms 
in  ICC  communities  (Auth  mod.) 

MP  nm 

WATER  QUALITY  MONITORING  USING  AN 
AIRBOR.NE  SPECTRORADIOMETER. 

McKim.  H.L.  ct  al.  .Mar.  1984.  50(3).  p.353-360.  9 
refs. 

Merry.  C.J..  Layman.  R.W. 

38-3554 

SUSPENDED  SEDIMENTS.  RADIOMETRY. 
SPECTRA.  LAKE  WATER.  RESERVOIRS.  RIV¬ 
ERS.  AIRBORNE  EOLTP.MENT.  SUNLIGHT. 

An  airborne  500-<hannel  spcctroradiometer  developed  and 
built  b)  Chiu  and  ColUrv  (I97|)  wav  tested  to  detenmne 
Its  usefulness  to  the  L  S  Army  Corps  of  Engineers  for 
monitoring  the  suspended  load  tn  takes,  reservoirs,  and  water- 
wavs  Field  and  laborator>  evpenments  were  run  to  test 
and  evaluate  the  radiometer's  response  to  various  levels  of 
suspended  organic  and  inorganic  matenals.  A  procedure 
to  separate  the  sun  glint,  which  is  often  a  large  percentage 
of  the  recorded  signal,  from  the  total  signal  was  investigate 
Results  indicated  that  the  accuracy  of  the  atrbtmie  water 
turhidity  measurements  wav  sufficient  to  meet  certain  monitor¬ 
ing  requirements  of  the  Corps  of  Engineers 

MP  1719 

SELF-SHEDDING  OF  ACCRETED  ICE  FROM 

HIGH-SPEED  ROTORS. 

lugaki,  K  .  1983.  83  WA  HT-68.  p.I-6.  16  ref*. 

38-3565 

ICE  removal.  AIRCRAI-T  ICING.  PROPEL- 
ICI-;  ACCRETION-.  SUPERCOOLED  FOG. 
ICE  ADIII-SION.  ICE  SOLID  INTERFACE.  SUR- 
FACF  FNEROY.  ICE  CRACKS.  ICE  COVER 
TIIICKSES.S.  IIELICOPTER.S,  ANALYSIS 
(M.ATIIE.MATICS) 
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Icc  accreted  on  lu|h*tpecd  rocoa  operatiag  in  eupercoolcd 
fof  can  be  Ibrown  off  by  ccntrifufal  force,  caufina  revere 
twibalanre  and  crealin|  danteronr  progectiler.  A  simple 
force  aaalyiis  mdicascs  ibai  the  streaath  of  accreted 

icc  (and  its  adimaivc  streoaib)  can  be  obtained  by  mcasurinf 
tlK  threbaeaa  of  the  accretioo.  the  location  of  the  tcparatioa 
and  the  density.  Such  an  analysis  was  applied  to  field 
and  laboratory  observations  of  srlMhedding  events.  The 
rcauki  aprec  reasonably  well  with  other  observatioeis. 


MP17M 

ASYMPTOTIC  BEHAVIOUR  OF  SOLUTIONS 

TO  THE  PROBLEM  OF  WEITINC  FRONTS  IN 

ONE-DIMENSIONAL,  HORIZONTAL  AND  IN- 

nNtlE  POROUS  MEDIA 

Nafcano,  Y..  June  !98J.  6(2).  p.71-78.  26  refs. 

3I-3S67 

POROUS  MATERIALS.  SOIL  WATER.  DIFFU¬ 
SION.  WETTABILITY,  ANALYSIS  (MATH¬ 
EMATICS).  water  CONTENT.  EXPERIMEN¬ 
TATION. 

The  esymproric  behavior  of  solutions  to  the  problem  of 
wettie^  frontt  b  studied  m  one-dimcnswsal.  honrontsi  and 
infinstc  porous  medb  with  the  soil-water  ddfnsivity  propobion- 
al  to  sorne  pow  of  the  water  c-iolcrl.  The  uo^uencss 
of  the  limslariry  sclution  for  the  poobfem  b  studi^  and 
the  proper^  of  thb  solucion  are  presented  It  b  shown 
that  the  sinulirity  sohstioo  b  an  asymptotic  solution  of  a 
wide  daas  nf  inttial  value  problems  of  wctttnp  fronts  in 
the  asedia.  The  use  of  the  similarity  solntioo  is  discussed 
for  the  eaperimental  detenaioation  of  die  sod-watcr  ddfusivity. 


MPI72I 

SIMILARITY  SOLUnONS  TO  THE  SECOND 
BOUNDARY  VALUE  PROBLEM  OF  UN¬ 
SATURATED  FLOW  THROUGH  POROUS 
MEDIA. 

Nakano.  Y..  Dec.  1983. 6(4).  p.205-213.  26  refs. 

38-3568 

POROUS  MATERIALS.  WATER  FLOW.  BOUND¬ 
ARY  VALUE  PROBLEMS.  SOIL  WATER.  DIFFU¬ 
SION.  water  CONTENT.  ANALYSIS  (MATH¬ 
EMATICS). 

Yimilsrity  solutions  to  the  second  houndao'  value  problma 
nf  unsnturated  flow  are  srodied  in  ooc-dimcnssonal.  smu- 
iidinbepnmus  medb  with  the  soil-water  diffusiviiy  proportion- 
al  In  aoate  power  of  the  water  content.  TTx  eatsicsec 
and  unspicnos  of  two  types  of  similamy  soheons  tn  the 
problec  arc  inveaiiaaKd  and  the  properties  of  these  soladons 
ace  presented.  It  b  shovni  that  these  two  types  of  timilaniy 
silAini  cabc  and  that  diey  may  not  be  un^ur  for  every 
paraaKter  ranpe  studied.  The  me  of  the  KUiilarity  sohstions 
b  dbcuascd  for  die  eaperimental  dcrenrinasioo  of  sod-wa-er 
ddNiivity. 


MP  1722 

PIUNC  IN  FROZEN  GROUND. 

Croey.  F.E..  May  1982. 108(TCl).p.li:-124.30refs 
36-3206 

PILE  STRUCTURES.  FROZEN  GROUND 
STRENGTH.  PERMAFROST  THERMAL  PROP¬ 
ERTIES.  FREEZE  THAW  OXLES.  COLD 
WEATHER  CONSTRUCTION.  LOADS 
(FORCES).  FOUNDATIONS.  *11057  HFAVE. 
BEARING  STRENGTH. 


MP  1723 

TE.MPERATURE  AND  FLOW  CONDITIONS 
DURING  THE  FOR.MATION  OF  RIVER  ICE. 
Ashton.  G.D..  et  aL  Syrnposiam  on  Icc  and  iu  Action 
on  Hydraulic  Structures.  Rcykjavili.  Iceland.  Sept.  *- 
10. 1970.  Papers  and  discussions.  Reykjavik.  IceUnd. 
Inlcmatioaal  Association  for  Hydraulic  Research. 
1970.  i2p..  In  Enflish  with  French  summary  Session 
2.4.  4  refs.  Includes  discussions. 

Kennedy.  J.F. 

28. 3971 

RIVER  ICE.  ICE  FORMATION.  FLOW  RaTF.. 
THERMAL  RECIMF„  WATER  TEMPF.RAU'RF, 


MP  1724 

RESIUE.VT  MODULUS  AND  POI.S.SON’.S 
RATIO  FOR  FROZEN  ANDTIIAWED  SILT  AND 
CLAY  SUBGRADE  .MATERIAL.S. 

Chamberlain.  EJ .  et  al.  Prcpnnts  of  papers  presented 
ala  specialty  session  of  ike  ASCE  Fall  Cons  cniton  and 
Eshibil.  San  Francisco.  California.  Oct  17.2!.  I97T. 
American  Society  of  Cml  Enyineers.  |47T.p  I29.:si. 
13  refs. 

Cole.  D.M .  Johnson.  T.C 
32-564 

ROADS.  SUBGRADE  SOI1.S.  SEASONAI 
FREEZE  T»IAW.  SOIL  STRENGTH.  UkBOR  ATI). 
RY  TEaiST0UF_S 


MP  1725 

ELECTRON  MICROSCOPE  ANALYSIS  OF 
AERO.SOLS  IN  SNOW  AND  DEEP  ICE  CORES 
FROM  GREENLAND. 

KumaL  M.,  1977,  No.118.  International  Symposium 
on  Isotopes  and  Impurities  in  Snow  and  Icc.  Grenoble. 
Au(.  28.30.  1975.  p.34|.350.  In  Enflish  with  French 
s-ammary.  10  refs. 

32-3852 

ELECTRON  MICROSCOPY.  AEROSOLS.  SNOW 
COVER.  ICE  CORES. 

MP  1726 

GENERAL  REPORTSESSION  2:  MECHANICAL 
PROPERHES. 

Ladanyi.  B..  et  al.  1979.  Vol.l3.  p.7.|8.  5  refs. 

Saylcs.  F.H. 

36-1421 

FROZEN  GROUND  MECHANICS.  FROZEN 
GROUND  STRENGTH.  CONSTRUCTION 
MATERIALS.  ARTIFiaAL  FREEZING.  ICE 
LENSES.  GROUND  ICE.  TEMPERATURE 
GRADIENTS.  DESIGN.  PERMAFROST. 

MP  1727 

TE.MPERATURE  STRUCTURE  AND  INTER. 
FACE  MORPHOLOGY  IN  A  MELTING  ICE- 
WATER  SYSTEM. 

Yen.  Y..C.  Frontiers  in  hydrolcgy.  Littleton.  CO. 
Water  Resources  Publications.  1984,  p.305-325,  22 
refs. 

38-3800 

ICE  MELTING.  ICE  WATER  INTERFACE. 
MELTING  POINTS.  HEAT  TRANSFER.  TEM. 
PERATURE  DISTRIBUTION.  WATER  TEMPER¬ 
ATURE.  BOUNDARY  LAVER.  CONVECTION. 
TURBULENT  FLOW. 

N'metrcn  tests  were  coodueted  with  temperature  mcascremciits 
at  varsuits  stapes  of  meltiae  cspc.iments.  Fourteen  sets 
of  poocos  were  taken  at  various  stafea  of  the  eipenment 
foe  melttnc  from  ooovc.  Formation  of  concentrie  ridpea 
was  observed  only  for  hipher  warmer  boundary  temperatures. 
However,  there  were  more  sltarp.cdpcd  cavities  at  tower 
warm  boundary  temperatsecs  aa  compared  to  thoie  at  warmer 
temperatures  The  Ke.watcr  intcifarc  seemed  to  be  much 
smood-er  at  the  yunetion  of  the  cells  tn  mdunp  from  below 
These  phcnocncna  may  be  cipfamcd  tn  that,  m  f-e*ftnp 
from  above,  the  eonveetive  motions  oeipmatc  near  the  watco- 
lec  tntcrfaee  and  therefoee.  mny  powiess  a  preatet  intensity 

MP  1728 

EFFECTS  OF  VOLU.ME  AVERAGING  ON  SPEC¬ 
TRA  MeVSURFD  WITH  A  LY.MA.VALPHA  HV- 
GROMEIER. 

Andreas.  EL..  Apr.  1981.  20(4).  p.d67-4T5.  24  reft. 
38-3865 

HYGROMETERS.  HUMIDITY.  SPECTROS¬ 
COPY.  MEASURING  INSTRUMENTS.  ANAL¬ 
YSIS  (MATHEMATICS).  VOLUME  ACCURACY 
Beeame  the  Lyman.alpha  byprontetcr  averapes  turboScnl  flnc- 
tuauons  in  hunudity  over  a  nph:  circular  eybndcr.  the  spectral 
response  of  the  instrument  depradcs  at  hrpher  wavenumhers 
Thts  paper  eontams  a  demanon  of  the  ihrce-dnncnsional 
spectral  avcrapinp  function  and  uso  thb  function,  with  a 
sew  model  for  the  scalar  spectrum,  to  numervrally  evaluate 
how  thb  spaual  averapmp  alTccts  mcassrrd  humidity  spectra 
and  humidny  variance  disnpatson  rates  IepeneraI.hyprom- 
eter  paeameters  can  be  ehos^  that  allow  spectral  measufements 
to  tnoderaldy  hiph  wavenumbers,  hm  widi  the  wre  of  source 
and  detector  *iubm  currently  tn  use.  an  accurate  measurement 
of  the  hamidils  sanasee  dissipatioo  rate  appears  impntiiKc 

MP  1729 

LOCATING  WET  CFXLVLAK  PLA-STIC  INSU¬ 
LATION  IN  RECEwNTLV  CONSTRUCTED 
ROOFS. 

KorhfKicn.  C.  ci  »K  l^>3.  \<4.57J.  p.J6*»l73.  T  reff 
Tf>bciison.  W. 

3S.I3! 

CEl.I.UU\R  rivA^ICS.  ROOFS.  INSL'I-ATION. 
MOISTURF.  DETFwCTION.  WETTABJl.irT.  TEM- 
rER.\TL:RF.  ME/VSUREMENT 

teffved  *rt  qstu  is  wrt 

hlc  »«w«iS  uher  bs4  fUii  ^  »r;  atcxi 

sMhcr  tWwi)  at  i3tt  mSbIat 
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as  titffMrc4  visno  ^  T**  4<zcmtssie  the 
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Since  thtt  mobturc  b  conccntrstcil  in  t  ftoull  portioo  of 
each  imubtion  board,  rauch  of  it  would  ^ebMy  be  overlooked 
by  a  nuclear  or  capacitance  grid  survey 

MP  1730 

FOUNDATIONS  IN  PERMAFROST  AND  SEA¬ 
SONAL  FROST;  PROCEEDINGS. 

Scpsion  (ony  Foundationt  in  Permafrost  and  Season¬ 
al  Frost.  Denver.  CO.  Apr.  29.  1985,  New  York. 
Ameriean  Soeicty  of  Cvil  Entincers,  1985, 62p.  Refs, 
passim.  For  individual  papers  sec  39-3579  throufh 

39-3582. 

Wuori.  A.F.,  ed.  Saylcs,  F.H.,  cd. 

39-3578 

PERMAFROST  BENEATH  STRUCTURES. 
FOUNDATIONS.  PILE  STRUCTURES.  RHEOLO¬ 
GY.  FROZEN  GROUND  MECHANICS.  LOADS 
(FORCES).  SEASONAL  FREEZE  THAW.  MEET¬ 
INGS.  DESIGN.  COLD  WEATHER  CONSTRUC¬ 
TION.  SNOW  COVER  EFFECT.  GROUND  ICE. 

MP  1731 

CREEP  OF  A  STRIP  FOOTING  ON  ICE-RICH 
PER.MAFROST. 

Saylcs.  F.H.,  Session  on  Foundations  in  Permafrost 
and  Sosonal  Frost.  Denver.  CO.  Apr.  29. 1985.  Pro- 
ccedinfs.  Edited  by  A.  Wuori  and  F.H.  Saylcs,  New 
S'ork.  American  Smety  of  Civil  Engineers.  1985. 
F.29-51.  41  refs. 

39- 3581 

PERMAFROST  BENEATH  STRUCTURES. 
CREEP.  LOADS  (FORCES).  STRESSES.  SETTLE¬ 
MENT  (STRUCTURAL).  RHEOLCXrY.  STRAINS. 
TESTS.  COMPRESSIVE  PROPERTIES 
Creep  settlement  tests  were  perfoemed  un  t  stnp  fooemg 
founded  on  die  swfaet  uf  icnvirb  aeuhnn  tSl  pcruuftuuc. 
TV  tests  cunsrsted  of  sypiyiny  four  step  liiiingi  to  a  10 
ta.C25.4em)wtdceoaerctefooCiag.  The  step  foods  produced 
cowstswt  stresses  st  tlie  base  of  the  foocmg  «f  28,  54.  awd 
III  pH  (Olty.  0.5t5.  sad  0770  MPxl  foe  test  penwdt 
of  12000.  4000  sod  5500  hours  respeclrvely  The  tesnug 
was  conducted  st  sa  smhvcnt  letsperatuee  of  21.4  F  (- 
20  O  m  the  eofttroClcd  ensvronment  ef  the  tiSACBREL 
PermsfroM  Tunatl  Fseihty  winch  b  focsted  near  Foa.  Almka. 
SettlenBcnt  aru!  settlement  rates  of  the  tenemg  were  measweed. 
These  measured  sahses  arc  eoenpared  with  those  eom^ecd 
by  dif!erc-it  peopoied  analytieal  methods  that  ueduc  rcauKs 
from  uscsefard  comprcssioa  creep  tests  perfoemed  ow  uwdb- 
tiebrd  soil  tskea  from  the  testing  sne.  prehawaary  resuto 
mdicafo  reasonable  agreement  between  coen^bed  and  mca- 
saecd  values. 

MP  1732 

FROST  HEAVE  FORCES  ON  PIUNG. 

Each.  D.C.  et  aL  May  1985. 4(11).  Zp. 

Johnson.  J.B. 

40- 508 

FROST  HEAVE.  PILE  E.VTRACnON.  PILE 
STRUCTURES.  LOADS  (FORCES).  FROST 
PENETRATION.  FROZEN  GROUND  MECHAN¬ 
ICS.  SOIL  CREEP.  SOIL  PHYSICS.  DESIGN. 
TESTS. 

MP  I73J 

MEAN  aiARACTFJtlSnCS  OF  ASYMMEIBIC 
FLOW.S:  APPLICATION  TO  FLOW  BELOW  ICE 
JAM.S. 

COgOs.  M..  et  aL  Sep.  1981.  *(J).  ^J42•J50.  Ihlth 
French  a-untettary.  IJ  refs. 

Talinelaua.  J.C. 

J6.I795 

ICE  JAM.S.  FLOATING  ICE  WATER  FLOW.SUB- 
SURFACF.  INVF.STIGATIONS.  SURFACE 
ROLGHNES.S.  .SHF.AR  STRF_SS.  RIVER  ICE  HY¬ 
DRAULICS.  ANAI.V.SIS  (.M.ATHEMATICS). 
TF_STS. 

MP  1734 

GROUND  SNOW  LOADS  FOR  .STRUCTURAL 
DESIGN. 

FJhngwneuL  B .  et  al.  Apr  WSJ.  I04(4y.  p.‘».50-964. 1 J 
refs 

Rcdficld.  R 
37.3700 

SNOW  LOAD.S.  ROOFS.  SNOW  WAi'ER 
hOLlV.-M.ENT.  .STANDARDS.  .STATLSTICAL 
AN  M.ySLS.  STRl-CTURF-S.  DF-SIGN 

MP  I7J5 

sewage  sludg:;  aid.s  revecetation. 

PaUr.ro.  A  J .  ct  al.  lulv-Aup  WSJ.  74{4SIy.  p.WS- 
301 

Gavktn,  1)  A  ,  Wnght,  EA 
tS.370T 

SF.W.VCiE  DISro.S.M.  SHTXiF-S.  RH.VF.GF.TA- 
ri0\..S01l  FORMATION. GRAS.SF.S. GROWTH 
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MP  1736 

SOFT  DRINK  BUBBLES. 

CTigin,  J.H.,  Jan.  1983,  Vol.60.  p.71,  2  refs. 

380798 

ICE  WATER  INTERFACE,  BUBBLES,  ICE  MELT- 
ING,  AIR  ENTRAINMENT,  CARBON  DIOXIDE, 
NUCLEATION,  AIR  WATER  INTERACTIONS, 
SOLUBILITY. 

MP  1737 

COMPARISON  OP  DIFFERENT  SEA  LEVEL 
PRESSURE  ANALYSIS  HELDS  IN  THE  EAST 
GREENLAND  SEA. 

Tucker,  W.B.,  June  1983,  13(6),  p.1084.1088,  7  refs. 
38-3799 

ATMOSPHERIC  PRESSURE,  SEA  LEVEL,  SEA 
ICE,  ICE  MODELS,  OCEANOGRAPHY,  GREEN¬ 
LAND  SEA. 

MP  1738 

OTTAUQUECHEE  RIVER— ANALYSIS  OF 

FREEZE-UP  PROCESSES. 

Calkins,  D.J.,  et  al.  Workshop  on  Hydraulics  of  Ice- 
Covered  Rivers,  Edmonton,  Alta.,  June  1  and  2, 1982. 
Proceedings,  tl982],  p.2-37,  3  refs. 

Gooch,  G. 

38-4001 

RIVER  ICE,  FREEZEUP,  HEAT  TRANSFER,  ICE 
MECHANICS,  FLOW  RATE,  METEOROLOGI¬ 
CAL  FACTORS,  ICE  COVER  THICKNESS.  ICE 
VOLUME,  TIME  FACTOR,  ANALYSIS  (MATH¬ 
EMATICS),  DEGREE  DAYS,  UNITED  STA  TES— 
VERMONT— OTTAUQUECHEE  RIVER. 

The  results  of  three  winters  of  freeze-up  measurements  on 
the  Ottauquechee  River  have  shown  that  the  ice  production 
heat  transfer  eoeffieient  calculated  from  the  ice  volume  meas¬ 
urements  is  somewhat  related  to  the  severity  of  the  freeze- 
up  meteorological  conditions.  A  very  intense  cold  period 
of  -22  C  for  two  days  just  as  the  nver  water  temperature 
reached  0.0  C  produced  much  higher  ice  volumes  for  the 
same  river  reach  than  two  other  freeze-up  periods,  which 
had  average  air  temperatures  of  -7  C  over  10  to  12  days. 
The  intense  cold  period  created  higher  ice  discharges,  which 
forced  the  leading  edge  to  progress  upstream  at  a  faster 
rate  than  during  other  years  The  lateral  ice  closure  was 
found  to  be  linearly  related  to  the  number  of  accumulated 
freezing  degree-days.  The  data  on  lateral  closure  for  this 
small  nver  were  also  related  to  the  freeze-up  open  channel 
flow  veloctW  and.  when  combined  with  similar  data  from 
the  Nelson  River  in  Manitoba,  produced  a  reasonable  relation¬ 
ship.  The  slush  ice  also  established  an  eouilibrium  flow 
area  at  several  measured  cross  sections  throughout  the  study 
reach. 

MP  1739 

FORCE  MEASUREMENTS  AND  ANALYSIS  OF 
RIVER  ICE  BREAK  UP. 

Deck,  D.S.,  Workshop  on  Hydraulics  of  Ice-Covered 
Rivers,  Edmonton,  Alta.,  June  1  and  2,  1982.  Pro¬ 
ceedings,  [1982],  p.303-336,  19  refs. 

38-4015 

ICE  LOADS,  ICE  PRESSURE,  STRUCTURES.  ICE 
BREAKUP,  RIVER  ICE,  ICE  CONTROL.  ICE 
BOOMS,  ICE  FORECASTING,  ICE  MECHANICS, 
FLOATING  ICE,  COUNTERMEASURES,  FRA¬ 
ZIL  ICE,  DESIGN. 

Measurements  were  made  near  Oil  City,  Pennsylvania,  di’^mg 
February  1981  to  evaluate  the  performance  of  a  flcu  g 
ICC  control  structure  during  an  ice  run  on  a  shallow  and 
steep  stream.  Oil  Creek  The  primary  objective  of  the 
structure  was  to  assist  in  forming  an  early,  stable  ice  cover 
upstream  of  Oil  City  that  would  prevent  prolonged  frazil 
ice  generation.  The  control  structure  was  a  double  timber 
ice  boom.  This  paper  focuses  on  the  forces  exerted  on 
the  structure  during  ice  breakup.  The  forces  transmitted 
to  the  ice  co  r> '  structure  prior  to  breakup  and  during 
the  ice  run  weri.  monitored  through  a  strain-gaged  tension 
link,  which  had  been  incorporated  into  the  design  of  the 
structure,  and  th'S  ice  force  was  recorded  with  respect  to 
time. 

MP  1740 

FREEZING  OF  A  SEMI-INFINITE  MEDIUM 
WITH  INITIAL  TEMPERATURE  GRADIENT. 
Lunardini,  V.J.,  Mar  1984,  106(1),  p.103-106.  Revi¬ 
sion  of  37-2397.  12  refs. 

38-4127 

SOIL  FREEZING,  STE*^AN  PROBLEM,  HEAT 
TRANSFER,  TEMPERATURE  GRADIENTS, 
GEOTHERMY,  HEAT  BALANCE,  THERMAL 
CONDUCTIVITY,  ANALYSIS  (MATHEMATICS). 

Exact  solutions  to  problems  of  conductive  heat  transfer  with 
solidification  are  rare  due  to  the  nonlinearity  of  the  equations. 
The  heat  balance  integral  technique  is  used  to  obtain  an 
approximate  solution  to  the  freezing  of  a  semi-i,  .finite  region 
with  a  linear,  initial  temperature  distribution.  The  results 
indicate  that  the  constant  temperature  Neumann  solution 
is  acceptable  for  soil  systems  with  a  geothermal  gradient 
unless  extremely  long  freezing  times  arc  considercJ  The 
heat  balance  integral  will  yield  good  solutions,  with  simple 
numerical  work,  even  for  nonconstant  initial  temperatures. 


MP  1741 

ICE  ACTION  ON  TWO  CYLINDRICAL  STRUC¬ 
TURES 

Kato,  K.’.  ct  al,  Mar.  1984. 106(1),  p.107-1 12, 17  refs. 
For  another  source  see  38-641  (MP  1643). 

Sodhi,  D.S. 

38-4128 

ICE  LOADS,  OFFSHORE  STRUCTURES,  ICE 
PRESSURE.  ICE  SOLID  INTERFACE,  EX¬ 
PERIMENTATION. 

Ice  action  on  two  cylindrical  structures,  located  side  by 
side,  has  been  investigated  m  a  small-scale  experimental 
study  to  determine  the  interference  elTects  on  the  ice  forces 
generated  during  tee  structure  interaction  Ihe  proximity 
of  the  two  structures  changes  the  mode  of  ice  failure,  the 
magnitude  and  direction  of  ice  forces  on  the  individual 
structure,  and  the  dominant  frequency  of  icc  force  variations. 
Interference  effects  were  determined  by  comparing  the  expen- 
meniat  results  of  tests  at  different  stiucture  spacings 

MP  1742 

THERMAL  PATTERNS  IN  ICE  UNDER  DY¬ 
NAMIC  LOADING. 

Fish.  A.M.,  ct  al,  1983,  Vol.430.  p.240-243.  9  refs. 
Marshall,  S.J.,  Munis,  R.H. 

38-4120 

ICE  PHYSICS,  DYNAMIC  LOADS,  HEAT 
TRANSFER,  ICE  SPECTROSCOPY,  ICE  THER¬ 
MAL  PROPERTIES,  PLATES,  TESTS. 

Heat  emission  patterns  in  the  infrared  spectrum  were  discov¬ 
ered  m  ice  subjected  to  cyclic  loadin;:.  ITie  ice  plates 
used  in  the  tests  had  a  rectangular  shape  of  13  x  19  cm 
and  a  thickness  of  2  cm  The  plates  were  frozen  to 
the  platen  of  the  testing  apparatus  to  form  a  cantilever 
beam  and  were  vibrated  over  a  frequency  range  from  0  S 
to  5  kHz  at  an  ambient  temperature  of  -4  C  The  surface 
heat  patterns  were  scanned  by  two  thermal  imaging  systems 
with  spectral  band  passes  of  2-5.6  micron  and  8-U  micron, 
and  the  heat  patterns  were  recorded  on  Potaroio  him  and 
on  videotape  The  heat  emission  patterns  first  appeared 
at  the  fixed  end  of  the  ice  plate  and  migrated  gradually 
to  the  free  end.  The  temperature  diiTercnce  between  the 
ends  was  found  to  depend  on  the  duration  and  frequency 
of  excitation  The  results  of  these  tests  indicate  that 
vibrothermography  can  have  wide  areas  of  practical  application 
in  the  study  of  the  origin  and  growth  of  defects,  recrystalhza- 
tion,  fatigue,  and  failure  processes  in  ice. 

MP  1743 

OFFSHORE  OIL  IN  THE  ALASKAN  ARCTIC 
Weeks,  W.F.,  ct  al,  July  27,  1984,  225(4660),  p.371. 
378,  Numerous  refs. 

Weller,  G. 

38-4117 

NATURAL  RESOURCES,  OFFSHORE  DRILL¬ 
ING,  OIL  RECOVERY,  SEA  ICE,  ICE  LOADS,  ICE 
SCORING. 

Oil  and  gas  deposits  in  the  Alaskan  Arctic  are  estimated 
to  contain  up  to  40  percent  of  the  remaining  undiscovered 
crude  oil  and  oil-equivalent  natural  gas  within  U  S  jurisdiction 
Most  (65  to  70  percent)  of  these  estimated  reserves  arc 
believed  to  occur  offshore  beneath  the  shxitow,  ice-covered 
seas  of  the  Alaskan  continental  shelf.  Offshore  recovery 
operations  for  such  areas  are  far  from  routine,  with  the 
primary  problems  associated  with  the  presence  of  ice  Some 
problems  that  must  be  resolved  if  cfllcient,  cosi-effeclive, 
environmentally  safe,  year-round  offshore  production  is  to 
be  achieved  include  the  accurate  estimation  of  ice  forces 
on  offshore  structures,  the  proper  placement  of  pipelines 
beneath  ice-produced  gouges  in  the  sea  floor,  and  the  cleanup 
of  Oil  spills  m  pack  ice  areas.  (Auth ) 

MP  1744 

POTENTIAL  USE  OF  SPOT  HRV  IMAGERY 
FOR  ANALYSIS  OF  COASTAL  SEDIMENT 
PLUMES. 

Band,  L.E.,  cl  al,  1984  SPOT  Symposium.  Proceed¬ 
ings.  SPOT  simulation  applications  handbook, 
American  Society  of  Phologrammeiry,  1984,  p.l99- 
204,  5  refs. 

McKim,  H.L.,  Merry,  C.J. 

40-3548 

BOTTOM  SEDIMENT,  SEDIMENT  TRANS¬ 
PORT.  REMOTE  SENSING,  WATER  POLLU¬ 
TION,  SPECTROSCOPY.  DISTRIBUTION. 
•Simulated  SPOT  (HVR)  20-m  multispectral  data  were  obtained 
on  7  July  1984  over  the  liart-MilIer  Island  diked  spoil 
containment  facility  located  in  the  upper  Chesapeake  Bay 
Sediment  plumes  were  clearly  visible  and  indicated  the  sedi¬ 
ment  transport  direction  at  the  time  the  image  was  taken 
The  portion  of  the  image  along  the  bay  side  of  the  island 
had  strong  specular  reflection  The  image  was  preprocessed 
to  remove  the  majority  of  the  specular  reflection  The 
Sobcl  operator  was  applied  to  the  enhanced  simulated  SPOT 
image  A  set  of  edge  segments  were  generated  that  follow 
the  boundaries  of  the  major  sediment  plumes  The  strength 
of  the  edges  was  quite  variable,  reflecting  the  varying  diffusion 
of  the  plume  border  The  Sobcl  cdgc-cnhanccd  image 
showed  two  sets  of  plumes  The  edge  intensity  was  generally 

stronger  nearer  the  source  Profiles  of  pixel  digital  number 
were  taken  at  two  distances,  normal  to  the  long  axes  of 
two  sediment  source  areas  The  crosssections  taken  through 
the  plumes  were  plotted. 


MP  1745 

EFFECTS  OF  PHASE  III  CONSTRUCTION  OF 
THE  CHENA  FLOOD  CONTROL  PROJECT  ON 
THE  TANANA  RIVER  NEAR  FAIRBANKS, 
ALASKA— A  PRELIMINARY  ANALYSIS. 

Buska,  J.S.,  et  al,  Overview  of  Tanana  River  monitor¬ 
ing  and  research  studies  near  Fairbanks,  Alaska.  Pre¬ 
pared  by  U  S.  Army  Cold  Regions  Research  and  Engi¬ 
neering  Laboratory,  U.S.  Army  Corps  of  Engineers, 
Jan.  1984,  lip.  -f  fig«  '^endix  A. 

Barrett,  S.,  Chacho,  L  ilins,  CM.,  Young,  S.A. 
38-4207 

FLOOD  CONTROL,  ^,oLD  WEATHER  CON- 
STRUfTTION,  SOIL  EROSION,  RIVER  FLOW, 
BANKS  (WATERWAYS),  AERIAL  SURVEYS, 
PHOTOGRAPHY.  COUNTERMEASURES,  UNIT¬ 
ED  STATES— ALASKA— TANANA  RIVER. 

The  Alaska  District.  Corps  of  Engineers  initiated  a  program 
called  the  Tanana  River  Monitoring  and  Research  Program 
to  determine  if  any  adverse  impacts  are  occurring  or  may 
occur  as  a  result  of  Phase  III  construction  of  the  Chena 
Flood  Control  Project.  The  results  of  the  monitoring 
efforts  and  a  preliminary  analysis  of  the  Phase  HI  construction 
are  presented  in  this  report  Aerial  photography  and  river 
cross-sections  were  used  to  document  historical  changes  from 
1961  to  1981.  Riverbank  erosion  and  channel  changes 
before  and  after  the  Phase  III  construction  are  evaluated 
to  determine  the  effects  of  the  construction  on  the  natural 
river  process 

MP  1746 

RELATIONSHIPS  AMONG  BANK  RECESSION, 
VEGETATION,  SOILS,  SEDIMENTS  AND  PER¬ 
MAFROST  ON  THE  TANANA  RIVER  NEAR 
FAIRBANKS,  ALASKA. 

Gatto,  L.W.,  Overview  of  Tanana  River  monitoring 
and  research  studies  near  Fairbanks,  Alaska.  Pre¬ 
pared  by  U.S.  Army  Cold  Regions  Research  and  Engi¬ 
neering  Laboratory,  U.S.  Army  Corps  of  Engineers, 
Jan.  1984,  S9p.,  Appendix  B.  30  refs. 

38-4208 

BANKS  (WATERWAYS),  SOIL  EROSION. 
FLOOD  CONTROL.  VEGETATION,  PERMA¬ 
FROST  BENEATH  RIVERS,  SEDIMENTS,  UNIT¬ 
ED  STATES-ALASKA-TANANA  RIVER. 

The  objective  of  this  analysis  was  to  determine  if  available 
data  are  useful  in  identifying  the  characteristics  that  contribute 
to  erodibility  of  the  banks  along  two  reaches  of  the  Tanana 
River  Existing  data  on  bank  vegetation,  soils,  sediments 
and  permafrost  were  used.  Because  these  data  were  general 
and  not  collected  for  the  purpose  of  site-speciflc  analysis, 
my  analytical  approach  was  simple  and  did  not  include 
any  statistical  tests.  The  data  were  visually  compared 
to  the  locations  and  estimated  amounts  of  historical  recession 
to  evaluate  if  any  relationships  were  obvious 

MP  1747 

BANK  RECESSION  AND  CHANNEL  CHANGES 
IN  THE  AREA  NEAR  THE  NORTH  POLE  AND 
FLOODWAY  SILL  GROITS,  TANANA  RIVER, 
ALASKA. 

Gallo,  L  W ,  ct  al,  Overview  of  Tanana  River  monitor¬ 
ing  and  research  studies  near  Fairbanks,  Alaska.  Pre¬ 
pared  by  U.S.  Army  Cold  Regions  Research  and  Engi¬ 
neering  Laboratory,  U  S.  Army  Corps  of  Engineers, 
Jan.  1984,  98p.,  Appendix  C  5  refs 
Riley,  K  W. 

38-4209 

BANKS  (WATERWAYS),  CHANNELS  (WATER- 
WAYS),  SOIL  EROSION,  FLOOD  CONTROL, 
PHOTOGRAPHY,  AERIAL  SURVEYS,  UNITED 
STATES— ALASKA— TANANA  RIVER. 

Two  di*'crsion  groins,  one  near  North  Pole.  Alaska,  and 
the  other  7  miles  upstream  on  the  Tanana  River  near  the 
floodway  sill,  were  built  in  1975  and  1979  along  the  flood 
control  levee  that  protects  Fairbanks  from  flooding  of  the 
Chena  and  Tanana  rivers  A  flood  control  plan  includes 
construction  of  new  groins  wherever  it  appears  likely  that 
bank  erosion  may  threaten  the  levee  The  objectives  of 
this  analysis  were  to  measure  bank  recession,  to  describe 
channel  changes  before  and  after  construction  of  the  two 
groins,  and  to  evaluate  relationships  among  erosion,  channel 
changes  and  discharge  Data  from  tins  analysis  and  future 
evaluations  will  be  used  in  selecting  sites  for  future  groins 

MP  1748 

EROSION  ANALYSIS  OF  THE  NORTH  BANK 
OF  THE  TANANA  RIVER,  FIRST  DEFERRED 
CONSTRUCTION  AREA. 

Collins,  C  M  .  Overview  of  Tanana  River  monitoring 
and  research  studies  near  Fairbanks,  Alaska  Pre¬ 
pared  by  U  S  Army  Cold  Regions  Research  and  Engi¬ 
neering  Laboratory,  U  S  Army  Corps  of  Engineers, 
Jan.  1984,  8p  4*  figs.,  Appendix  D  1  ref. 

38-4210 

BANKS  (WATERWAYS).  SOIL  EROSION. 
FLOOD  CONTROL.  PROTECTION.  AERIAL 
SURVEYS,  UNITED  S  TAT  ES  ALASKA- 
TANANA  RIVER. 
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ROLE  OP  SEA  ICE  DYNAMICS  IN  MODELING 
C02  INCREASES. 

Hiblcr,  W.D.,  HI,  1984,  No.29,  p.238-253,  21  refs. 
38-4249 

CLIMATIC  CHANGES,  SEA  ICE  DISTRIBU¬ 
TION,  ICE  MECHANICS,  ICE  MODELS,  ICE 
TEMPERATURE,  DRIFT,  THERMODYNAMICS, 
ALBEDO,  SEA  WATER. 

Sensitivity  simulations  of  a  hierarchy  of  Antarctic  sea  ice 
models  to  atmospheric  warming  are  carried  out  and  analyzed 
The  study  includes  models  with  only  a  thermodynamic  ice 
cover,  models  with  in-situ  leads  but  no  ice  transport,  and 
a  fully  coupled  dynamic/thermodynamic  model  that  includes 
transport,  leads  and  strength-thickness  coupling  All  models 
employ  a  60-m-thick  oceanic  mixed  layer,  together  with 
a  spatially  and  temporally  varying  heat  flux  into  the  mixed 
layer  from  the  deep  ocean.  The  heat  flux  was  generated 
interactively  by  using  a  fixed  fraction  of  the  ice  growth 
and  cooling  rates  from  the  full  dynamic  /  thermodynamic  model 
The  same  spatially  and  temporally  varying  heat  flux  fields 
were  used  in  all  sensitivity  simulations.  Models  including 
full  ice  dynamics  ejects  are  found  to  be  less  sensitive  to 
atmosphenc  warming  than  thermodynamics-only  models,  while 
models  with  specified  lead  fractions  are  more  sensitive  than 
thermodynamics-only  models  (Auth.  mod.) 

MP  1750 

PROJECTILE  AND  FRAGMENT  PENETRA- 
TION  INTO  ORDINARY  SNOW. 

Swinzow,  G.K.,  Hanover,  NH.  U.S.  Army  Cold  Re¬ 
gions  Research  and  Engineering  Laboratory,  1977, 
30p.,  Unpublished  manuscript.  10  refs. 

38-4378 

PROJECTILE  PENETRATION,  SNOW  COVER 
EFFECT,  MILITARY  OPERATION,  SNOW  DEN¬ 
SITY,  MILITARY  ENGINEERING,  PROTEC¬ 
TION,  PENETRATION  TESTS,  PHOTOGRAPHY. 

A  soldier  on  the  battlefield  is  told  to  “dig  in“  to  protect 
himself  against  projectiles  and  fragments  But  in  cold 
regions  or  seasons  the  ground  may  be  hard,  suitable  only 
for  deliberate  field  fortifications  built  using  machines  and 
explosives.  However,  a  winter  battlefleld  scenario  often 
contains  an  excellent  protective  material:  the  snow  cover 
Often  neglected  or  considered  a  nuisance,  snow  can  be 
an  obstacle  and  a  disadvantage  for  the  ignorant  and  a  decisive 
advantage  for  the  properly  (rained  and  knowledgeable  soldier. 
Construction  of  a  protective  structure  made  of  ordinary  snow 
requires  an  order  of  magnitude  less  effort  m  time,  manpower 
and  energy  than  is  required  to  obtai.  (he  same  amount 
of  protection  by  using  sand  bags  or  bv  “digging  in  “  We 
have  found  that  small  arms  projectiles  penetrate  only  2 
m  into  a  snowpile  and  that  protection  against  recoilless 
nfle  ammunition  (HEAT)  of  the  shaped  charge  type  requires 
less  than  4  m  of  ordinary  snow  Our  findings  indicate 
that  energy  to  penetration  depth  relations  are  complex  and 
that  point  detonating  fuzes  may  present  greater  difltcuUies 
in  snow  covered  terrain 

MP  1751 

STUDY  OF  A  GROUNDED  FLOEBERG  NEAR 
REINDEER  ISLAND,  ALASKA. 

Kovacs,  A.,  Hanover,  NH,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  July  1977,  9p., 
Unpublished  technical  report. 

38-4377 

GRJUNDlD  ice.  ice  scoring,  ice  FLOES, 
ICE  PILEri‘  PRESSURE  RIDGES,  DRIFT.  UNIT¬ 
ED  TTAT  iS-ALASKA-PRUDHOE  BAY. 
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SIMPLE  BOOM  ASSEMBLY  FOR  THE  SHIP¬ 
BOARD  DEPLOYMENT  OF  AIR-SEA  INTERAC¬ 
TION  INSTRUMENTS. 

Andreas,  E.L..  el  al,  1984,  11(3),  p  227-237,  For 
another  source  see  38-868  or  13G-28929  21  refs. 

Rand,  J  H.,  Ackley,  S.F. 

38-4422 

MARINE  METEOROLOGY,  METEOROLOGI¬ 
CAL  INSTRUMENTS.  MEASURING  INSTRU¬ 
MENTS,  BOOMS  (EQUIPMENT).  SHIPS.  AN- 
TARCriCA 

We  have  developed  a  simple  boom  for  use  m  measuring 
meteorological  variables  from  a  ship  The  mam  structural 
member  of  the  boom,  a  triangular  communications  tower 
with  rollers  attached  along  its  bottom  side,  is  deployed  horizon¬ 
tally  from  a  long,  flat  deck,  such  as  a  helicopter  deck, 
and  will  support  a  lOO-kg  payload  at  its  outboard  end 
The  boom  is  easy  to  deploy,  requires  tninnmal  ship  modifiLa- 
tions,  and  provides  ready  access  to  the  instruments  mounted 
on  It  And  because  it  is  designed  for  use  with  the  ship 
crosswmd,  oceanographic  uork  can  go  on  at  the  same  time 
as  the  air-sca  interaction  measurements  We  describe  our 
use  of  the  boom  on  the  Mikhail  Somov  during  a  cruise 
into  the  Antarctic  sea  icc  and  present  some  representative 
measurements  made  ^viih  instruments  mounted  on  it  Thco 
ry,  experiment,  and  our  data  all  imply  that  instruments 
deployed  ssindward  from  a  rear  helicopter  deck  can  reach 
air  undisturbed  by  the  ship  Such  an  instrument  site 
has  clear  advantages  over  the  more  customary  mast,  bow, 
or  buoy  locations  (Auth ) 


MP  1753 

SOIL  MICROBIOLOGY. 

Bosatta,  E.,  et  al,  Simulation  of  nitrogen  behaviour  of 
soil-plant  systems.  Edited  by  M.J.  Fnssel  and  J  A. 
van  Veen.  Wageningen,  the  Netherlands,  Pudoc,  Cen¬ 
tre  for  Documentation,  1981,  p.38-44. 

Iskandar,  I.K.,  Juma,  N.G.,  Kruh,  G.,  Reuss,  J.O.,  Tan- 
ji,  K.K.,  Veen,  J.A.  van. 

38-4435 

SOIL  MICROBIOLOGY.  UREA.  NUTRIENT  CY¬ 
CLE,  MATHEMATICAL  MODELS. 
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ATMOSPHERIC  CONDITIONS  AND  CONCUR¬ 
RENT  SNOW  CRYSTAL  OBSERVATIONS  DUR¬ 
ING  SNOW-ONE-A. 

Bilello,  M.A.,  et  al.  Mar.  1983,  No.83-04,  Snow  Sym¬ 
posium  2,  Vol.l,  p.3-18,  ADB-073  046,  14  refs. 
O’Brien,  H. 

38-4305 

SNOWFALL,  SNOW  CRYSTAL  STRUCTURE, 
SNOW  OPTICS.  SYNOPTIC  METEOROLOGY. 
AIR  MASSES,  AIR  TEMPERATURE,  HUMIDITY. 
WEATHER  OBSERVATIONS,  FALLING  BO¬ 
DIES. 

A  survey  of  the  synoptic  weather  patterns  and  vertical  profiles 
of  temperature  and  humidity  over  northern  Vermont  was 
conducted  during  penods  of  snowfall  between  December 
1981  and  February  1982  The  crystal  habit  of  falling 
snow,  discerned  principally  from  on-site  optical  microscopy, 
was  also  observed  during  this  period.  This  information 
was  used  to  investigate  the  association  between  air  mass 
characteristics  and  snow  crystal  types.  The  ultimate  objec¬ 
tive  of  the  analysis  is  to  link  large-scale  weather  conditions 
with  the  observed  physical  features  of  falling  frozen  particles 
and  with  measurements  recorded  concurrently  by  electro- 
optical  sensor  systems. 
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NORTHWEST  SNOWSTORM  OF  15-16  DECEM- 
BER  1981. 

Bates,  R  E.,  Mar.  1983,  No  83*04,  Snow  Symposium 
2,  VoLl,  p.19-34,  ADB-073  046.  4  refs. 

38-4306 

SNOWSTORMS,  SNOW  DEPTH,  SNOWFALL. 
SYNOPTIC  METEOROLOGY,  METEOROLOGI¬ 
CAL  DATA. 

This  paper  contains  a  deutled  description  of  meteorologtcsl 
conditions  (including  upper  air)  of  an  intense  Northeast 
snowstorm  that  occurred  m  mid-December  1981  The 
paper  relates  the  on-site  meteorology  to  the  overall  concurrent 
synoptic  situation  Consideration  is  given  to  air  mass, 
hydrometeor  intensity,  visibility  and  crystal  habit  along  the 
SNOW-ONE-A  pnmary  line-of-sitc 
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FALLING  SNOW  CHARACTERISTICS  AND  EX¬ 
TINCTION. 

Berger,  R.H.,  Mar.  1983,  No.83-04,  Snow  Symposium 

2,  Vol.l,  p.61-69,  ADB-073  046,  2  refs 

38-4309 

SNOWFALL,  LIGHT  TRANSMISSION.  PARTI¬ 
CLE  SIZE  DISTRIBUTION,  PRECIPITATION 
GAGES.  LIGHT  SCATTERING. 

An  examination  of  the  literature  shows  that  a  Mngle  relationship 
between  the  extinction  and  the  precipitation  rate  does  not 
exist  for  snow  as  it  does  for  ram  This  is  due  in  part 
to  the  wide  range  of  particle  sizes  and  shaper  which  determine 
both  the  optical  and  mechanical  properties  of  snow  The 
extinction  measurements  and  extensive  snow  characterization 
made  during  the  SNOW-ONE  and  SNOW-ONE-A  field 
experiments  provide  the  data  for  an  examination  of  the 
dependence  of  the  extinction  on  various  snow  characteristics 
The  correlations  between  the  extinction  and  several  snow 
characterization  parameters  are  presented. 
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VISIBLE  PROPAGATION  IN  FALLING  SNOW 
AS  A  FUNCTION  OF  MASS  CONCENTRATION 
AND  CRYSTAL  TYPE. 

Lacombe,  J.,  cl  al.  Mar.  1983,  No  83-04,  Snow  Sym¬ 
posium  2,  Vol.l,  p  103-111,  ADB  073  046,  8  refs 
Koh,  G.,  Curcio,  J  A 
38-4311 

LIGHT  TRANSMISSION,  ATTENUATION, 
SNOWFALL,  SNOW  CRYSTAL  STRUCTURE, 
SNOW  OPTICS,  OPTICAL  PROPERTIES.  DENSI¬ 
TY  (MASS/VOLUME). 

At  SNOW-ONE-A  mass  concentration  of  falling  snow  was 
measured  in  conjunenon  with  mcasurcmcnis  of  visible  transinti- 
tance  and  observations  of  snow  crystal  type  An  cxaminatiun 
of  a  significant  portion  of  the  resulting  data  base  reveals 
[hat  a  general  corrctation  exists  between  visible  attenuation 
and  snow  eonccniralion.  The  data  also  indicate  that  crystal 
habil  IS  a  major  factor  afTccting  the  relationship  between 
attenuation  and  concentration 
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FREE  WATER  MEASUREMENTS  OF  A  SNOW- 
PACK. 

Fisk,  D.J.,  Mar.  1983,  No.83-04,  Snow  Symposium  2, 
Vol.1,  p  173-176,  ADB-073  046,  2  refs. 

38-4317 

SNOW  WATER  CONTENT,  TEMPERATURE 
MEASUREMENT,  UNFROZEN  WATER  CON¬ 
TENT,  SNOW  MELTING,  CALORIMETERS. 

A  review  is  given  of  methods  (melting  and  freezing  ealenmetry) 
previously  used  for  measuring  the  free  water  content  of 
snow  on  the  ground.  Their  merits  and  faults  are  desenbed 
A  new  method,  developed  by  the  author,  based  on  the 
temperature  depression  observed  when  a  snow  sample  is 
completely  dissolved  in  ethanol,  is  desenbed  and  compared 
to  the  melting  and  freezing  calonmctnc  methods. 
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PERFORMANCE  AND  OPTICAL  SIGNATURE 
OF  AN  AN/WS-1  LASER  RANGEFINDER  IN 
FALLING  SNOW:  PRELIMINARY  TEST  RE- 
SULTS. 

Lacombe,  J.,  Mar.  1983,  No.83-04,  Snow  Symposium 
2,  Vol.l,  p.253.266,  ADB-073  046,  10  refs. 

38-4324 

SNOW  OPTICS,  SNOWFALL.  LIGHT  TRANS¬ 
MISSION,  ELECTROMAGNETIC  PROPERTIES, 
BLOWING  SNOW.  PHOTOGRAPHY,  LASERS, 
SNOWSTORMS,  ATTENUATION,  MEASURING 
INSTRUMENTS,  VISIBILITY. 

An  AN/VVS-1  pulsed  ruby  laser  rangefinder  was  operated 
during  the  February  9,  1982  snow  storm  at  SNOW-ONE- 
A.  The  device's  digital  readout  was  monitored  as  the 
system  ranged  over  known  distances  to  several  targets  Sys¬ 
tem  performance  has  been  evaluated  relative  to  detailed 
measurements  of  airbome-snow  concentration,  precipitation 
rate  and  visible  transmittance  Observations  of  the  rangefin¬ 
der's  optical  signature  have  been  made  using  a  video  camera 
and  still  photography  This  work  was  accomplished  during 
both  clear-air  and  light-snowfall  conditions 

MP  1760 

CHEMICAL  OBSCURANT  TESTS  DURING 
WINTER:  ENVIRONMENTAL  FATE. 

Cragm,  J.H  ,  Mar.  1983,  No.83-04,  Snow  Symposium 
2,  Vol.l,  p.267.272.  ADB-073  046.  3  refs. 

38-4325 

SNOW  OPTICS,  INFRARED  RECONNAIS¬ 
SANCE,  AEROSOLS,  CHEMICAL  ANALYSIS, 
POLLUTION,  TEMPERATURE  EFFECTS,  SAM¬ 
PLING,  TESTS 

Concentrations  of  orthophosphate,  IRl  and  iR2  obscurants 
were  measured  in  surface  snow  samples  after  a  wintertime 
test  of  white  phosphorus  (Wp)  smoke  and  the  two  infrared 
scrceners  Sample  concentrations  of  IRl  and  1R2  decreased 
exponentially  downwind  from  the  smoke  release  point  Or¬ 
thophosphate  concentrations  were  all  less  than  the  analytical 
detecliun  limit  ofO  15  mg/L  Quantities  of  smoke  released 
pose  no  hazard  to  the  public  or  environment  Snow  was 
found  to  provide  a  clean  non-conlammaling  surface  upon 
which  to  collect  the  deposited  aerosol. 

MP  1761 

ON  SMALL-SCALE  HORIZONTAL  VARIA¬ 
TIONS  OF  SALINITY  IN  FIRST-YEAR  SEA  ICE. 
Tucker,  W  B ,  cl  al,  July  20,  1984,  89(C4),  p.6505- 
6514,  20  refs. 

Gow,  A  J  ,  Richter,  J.A 

38- 4365 

SEA  ICE.  ICE  SALINITY,  BRINES,  VARIATIONS. 

Measurements  of  salinity  over  horizontal  distances  of  38 
to  76  cm  m  a  thick  first->ear  ice  sheet  have  revealed  significant 
differences  A  maximum  salinity  difference  of  2  per  milt 
was  observed  bciN^een  ice  core  segments  from  the  same 
depth  The  mean  standard  deviation  for  10-cm  thickness 
increments  through  the  2  0-m  ice  sheet  was  0  39  per  mill 
between  the  five  closely  spaced  cores  The  most  likely 
mechanisms  for  these  significant  differences  in  salinity  over 
short  distances  is  difTcrenlial  brine  drainage  in  (he  ice  sheet 
due  to  varying  locations  of  brine  drainage  channels  A 
simple  onc-dimensional  model  which  assumes  a  normally 
distributed  arrangement  of  brine  drainage  channels  provides 
results  consistent  with  the  horizontal  differences  observed 
(Auth.) 

MP  1762 

WASTEN:  A  MODEL  FOR  NITROGEN  BEHAVI¬ 
OUR  IN  SOILS  IRRIGATED  WITH  LIQUID 
WASTE. 

Sclim.  H.M  ,  ct  al,  Simulation  of  nitrogen  behaviour  of 
soil-plant  systems  Edited  by  M.J  Fnssel  and  J  A 
van  Veen,  Wageningen,  Netherlands,  Centre  for 
Agricultural  Publication.  (1984j,  p  96-108,  19  refs 
Iskandar,  I.K. 

39- 234 

WASTE  TREATMENT.  WATER  TREATMENT, 
CHEMICAL  ANALYSIS.  LAND  RECLAMA¬ 
TION.  WASTE  DISPOSAL.  IRRIGATION, 
MATHEMATICAL  MODELS,  SOIL  WATER. 
FORECASTING,  COMPUTER  APPLICATIONS. 
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MP  1763 

ICE  COVER  MELTING  IN  A  SHALLOW  RIVER. 
Qtlkins,  D.J.,  June  1984,  11(2),  p.255-265.  With 
French  sununary.  9  refs. 

384401 

ICE  MELTING,  RIVER  ICE,  ICE  JAMS,  HEAT 
TRANSFER,  FRAZIL  ICE,  WATER  TEMPERA¬ 
TURE,  RIVER  FLOW,  FREEZING  POINTS,  DI¬ 
URNAL  VARIATIONS,  TEMPERATURE  DISTRI¬ 
BUTION. 

The  heat  transfer  coeflicients  computed  from  field  data  on 
bodi  ice  cover  melting  and  water  temperature  attenuation 
are  higher  than  the  values  one  would  compute  based  on 
extrapolation  of  previous  laborator)'  flume  data.  The  com¬ 
puted  heat  transfer  coeflicients  were  relatively  consistent 
when  calculated  from  the  water  temperature  decay  data. 
Consistent  results  were  also  obtained  with  one  set  of  very 
detailed  ice  cover  melting  data.  The  diurnal  fluctuation 
in  water  temperature  from  the  freezing  point  to  values  of 
0.4.0.6  C  wu  associated  with  the  incoming  solar  radiation 
and  the  open  water  surface  area.  The  measured  water 
temperature  distribution  beneath  the  ice  cover  at  a  particular 
crou  section  varied  from  0.2  to  06  C  due  to  the  influence 
of  frazil  ice  and  flow  distribution.  In  the  open  water 
reaches  the  water  temperature  was  essentially  fully  mixed 
vertically  but  lateral  variation  across  the  river  ranged  from 
0.1  to  0  3  C  The  average  daily  melting  of  the  ice  cover 
often  exceeded  S.O  cm  and  at  some  locations  the  rate  was 
as  high  as  8  cm/d.  The  melt  was  not  uniform  across 
the  section  but  was  highly  dependent  upon  the  flow  conditions, 
velocity,  and  depth.  The  ice  cover  melting  for  this  year 
only  occurred  during  the  daylight  hours  as  the  air  temperatures 
dropped  below  0  C  at  night  and  the  water  temperature 
tikevnse  decayed  to  its  freezing  point. 


MP  1764 

SURFACE  ROUGHNESS  OF  ROSS  SEA  PACK 
ICE. 

Govoni,  J.W.,  et  ai,  1983,  18(5),  p.123-124,  5  refs. 
AcUey,  S.F.,  Holt,  E.T. 

39-16 

SEA  ICE,  PACK  ICE,  ICE  SURFACE.  MEASUR¬ 
ING  INSTRUMENTS,  ANTARCTICA— ROSS 
SEA. 

At  the  end  of  the  1980  austral  winter,  sea.ice  surface  roughness 
was  assessed  along  selected  tracks  in  the  Ross  Sea.  The 
ice  surveyed  consisted  mainly  of  flrst.year  pack  ice  Surface 
profiles  were  made  using  a  Spectra-Physics  Geodolite  3A 
laser  profllometer  which  was  mounted  vertically  in  the  camera 
bay  of  a  National  Science  Foundation  LC-130  aircraft.  The 
profllometer,  recording  equipment  and  measurement  technique 
are  described.  For  the  data  analyzed  to  date,  the  Ross 
Sea  region  appean  in  general  to  have  much  less  ridging 
than  either  the  Weddell  Sea  or  the  Arctic  Basin.  The 
open  nature  of  the  boundaries  here  leads  to  generally  divergent 
conditions  and  diminishes  the  stress  transmitted  through  the 
pack  ice  resulting  in  fewer  high  ridges.  Near  coastal 
boundaries,  however,  localized  high  stress  may  exist  and 
ridging  features  develop  accordingly. 


MP  1765 

TWO-DIMENSIONAL  MODEL  OF  COUPLED 
HEAT  AND  MOISTURE  TRANSPORT  IN 
FROST-HEAVING  SOILS. 

Guymon,  G.L.,  et  al.  Sep.  1984,  106(3),  p.336-343, 30 
refs. 

Hromadkn,  T.V.,  II,  Berg,  R  L 
39-24 

HEAT  TRANSFER,  MOISTURE  TRANSFER, 
FROST  HEAVE,  SOIL  FREEZING,  MODEI.S. 

The  model  is  based  upon  well  known  equations  of  heat 
and  moisture  flow  in  soils.  Numerical  solution  is  by  the 
nodal  domain  integration  method  which  includes  the  integrated 
Unite  difference  and  the  Galerkin  finite  element  methods 
Solution  of  the  phase  change  process  is  approximated  by 
an  isothermal  approach  and  phenomenological  equations  are 
assumed  for  processes  occurring  in  freezing  or  thawing  zones. 
The  model  has  been  venfled  against  experimental  onc-dimen- 
sional  freezing  soil  column  data  and  experimental  two-dimen¬ 
sional  soil  thawing  tank  data  as  well  as  two-dimensional 
soil  seepage  data  The  model  has  been  applied  to  several 
simple  but  useful  field  problems  such  as  roadway  embankment 
freezing  and  frost  heaving.  (Auth.) 


MP  1766 

CREEP  MODEL  FOR  CONSTANT  STRESS  AND 
CONSTANT  STRAIN  RATE. 

Fish,  A.M.,  Engineering  Mechanies  Division  Specialty 
Conference,  5th,  Laramie,  WY,  Aug.  1-3, 1984  Pro¬ 
ceedings,  Vol.2.  Edited  by  A  P.  Borcsi  and  K.P. 
Chong,  New  York,  American  Society  of  Civil  Engi¬ 
neers,  1984,  p.1009-1012,  5  refs. 

39-110 

RHEOLOGY,  STRESS  STRAIN  DIAGRAMS, 
CREEP,  STRESSES,  STRAINS,  TESTS,  THERMO¬ 
DYNAMICS. 


MP  1767 

MODEL  SIMULATION  OF  20  YEARS  OP 
NORTHERN  HEMISPHERE  SEA-ICE  FLUC¬ 
TUATIONS. 

Walsh,  J.E.,  et  al,  1984,  Vol.5,  p.170-176,  20  refs. 
Hibler,  W.D.,  111,  Ross,  B. 

39-193 

SEA  ICE  DISTRIBUTION,  ICE  CONDITIONS, 
ICE  MODELS,  DRIFT,  SURFACE  TEMPERA¬ 
TURE,  WIND  FACTORS,  PERIODIC  VARIA¬ 
TIONS,  SNOW  COVER  EFFECT,  ICE  COVER 
THICKNESS,  CLIMATIC  FACTORS. 

A  dynamic-thermodynamic  spa-ice  model  (Hibler  1979)  is 
used  to  simulate  northern  hemisphere  sea  ice  for  a  20- 
year  period,  1961  to  1980.  The  model  is  driven  by  daily 
atmospheric  gnds  of  sea-level  pressure  (gcostrophic  wind) 
and  by  temperatures  derived  from  the  Russian  surface  tempera¬ 
ture  data  set.  Among  the  modiflcations  to  earlier  formula¬ 
tions  ire  the  inclusion  of  snow  cover  and  a  multilevel  icc- 
thickness  distribution  in  the  thermodynamic  computations 
The  time  senes  of  the  simulated  anomalies  show  relatively 
large  amounts  of  ice  dunng  the  early  1960s  and  middle 
1970s,  and  relatively  small  amounts  dunng  the  late  1960s 
and  early  1970s  The  fluctuations  of  ice  mass,  both  in 
the  entire  domain  and  in  mdividual  regions,  are  more  persistent 
than  are  the  fluctuations  of  ice-covered  area  The  ice 
dynamics  tend  to  introduce  more  high-frequency  vanabiliiy 
into  the  regional  (and  total)  amounts  of  ice  mass  The 
simulated  annual  ice  export  from  the  Arctic  basin  into  the 
East  Greenland  Sea  vanes  interannually  by  factors  of  3 
to  4. 


MP  1768 

THERMAL  EXPANSION  OF  SALINE  ICE. 

Cox,  O.F.N.,  1983,  29(103),  p.425-432.  With  French 
and  German  summaries.  10  refs. 

39-204 

ICE  SALINITY,  SEA  ICE,  THERMAL  EXPAN¬ 
SION,  ANALYSIS  (MATHEMATICS),  BRINES, 
TEMPERATURE  EFFECTS. 

The  cocflicient  of  thermal  expansion  of  NaD  ice  and  natural 
sea  ice  is  theoretically  shown  to  be  equal  to  the  coefficient 
of  thermal  expansion  of  pure  ice. 


MP  1769 

SNOW  CONCENTRATION  AND  EFFECTIVE 
AIR  DENSITY  DURING  SNOW-FALLS. 

Melior,  M„  1983,  29(103),  p.505-507.  With  French 
and  German  summaries.  I  ref. 

39-211 

SNOWFALL.  ATMOSPHERIC  DENSITY,  SNOW 
ACCUMULATION.  DISTRIBUTION,  VELOCITY. 


MP  1770 

OBSERVATIONS  OF  VOLCANIC  TREMOR  AT 
MOUNT  .ST.  HELENS  VOLCANO. 

Fehler,  M.,  Apr.  10,  1983, 88(B4),  p.3476-3484.  Com¬ 
ment  by  M.G.  Ferrick  and  W.F.  St.  Lawrence.  Ibid., 
July  10,  1984,  89(B7),  p.6349-6350.  37  refs. 
Ferrick,  M.G.,  St.  Lawrence,  W.F. 

39-325 

VOLCANOES,  ELASTIC  WAVES,  SPECTRA, 
SEISMOLOGY,  WAVE  PROPAGATION,  SOIL 
MECHANICS,  FLUID  DYNAMICS,  MOUN- 
TAINS,  THEORIES,  UNITED  STATES— WASH- 
INGTON-SAINT  HELENS,  MOUNT. 


MP  1771 

THERMODYNAMIC  MODEL  OF  CREEP  AT 
CONSTANT  STRESS  AND  CONSTANT  STRAIN 
RATE 

Fish,  A.M.,  July  1984,  9(2),  p.I43-16!,  For  another 
source  sec  38-4470.  Refs.  p.l59»161. 

39-339 

RHEOLOGY,  THERMODYNAMICS,  FROZEN 
GROUND  MECHANICS.  STRESS  STRAIN  DIA- 
GRAMS,  SOIL  CREEP.  VISCOUS  FLOW,  MATH¬ 
EMATICAL  MODELS.  TESTS,  LOADS 
(FORCES). 

A  (hermodynamte  model  has  been  developed  that  describes 
the  entire  creep  process,  including  primary,  secondary,  and 
tertiary  creep,  and  failure  for  both  constant  stress  (CS)  tests 
and  constant  strain  rate  (CSR)  tests,  in  the  form  of  a  umned 
constitutive  equation  and  unified  failure  criteria  Deforma¬ 
tion  and  failure  arc  considered  as  a  single  thcrmoaciivatcd 
process  in  which  the  dominant  role  bclong.<i  to  the  change 
of  entropy  Families  of  creep  curves,  obtained  from  uniaxial 
compression  CS  and  CSR  tests  of  froren  soil,  respectively 
(both  presented  m  dimensionless  coordinates),  arc  plotted 
as  straight  lines  and  are  superposed,  confirming  the  unity 
of  the  deformation  and  failure  process  and  the  validity  of 
the  model.  A  method  is  developed  for  determining  the 
parameters  of  the  model,  so  that  creep  deformation  and 
the  stress-strain  relationship  of  ductile  materials  such  as 
soils  can  be  predicted  based  upon  information  obtained  from 
cither  type  of  lest 


MP  1772 

METHOD  OF  DETECTING  VOIDS  IN  RUB¬ 
BLED  ICE. 

Tucker,  W.B.,  et  al.  July  1984,  9(2),  p.183-188, 9  refs. 
Rsnd,  J.H.,  Ciovoni,  J.W. 

39-343 

PRESSURE  RIDGES,  ICE  JAMS,  ICE  DETEC¬ 
TION,  ICE  PILEl’P,  SURFACE  ROUGHNESS, 
POROSITY. 

MP  1773 

UNIAXIAL  COMPRESSIVE  STRENGTH  OF 
FROZEN  SILT  UNDER  CONSTANT  DEFORMA¬ 
TION  RA'HSS. 

Zhu,  Y.,  et  al,  June  1984,  9(1),  p.3-15,  8  refs. 

Csrbee,  D.L. 

39-327 

FROZEN  GROUND  STRENGTH,  STRESS 
STRAIN  DIAGRAMS,  COMPRESSIVE  PROPER¬ 
TIES,  GROUND  ICE,  ICE  CRYSTAL  STRUC¬ 
TURE,  TESTS,  STRAINS,  VELOCITY,  SOIL 
CREEP,  RHEOLOGY,  TEMPERATURE  VARIA¬ 
TIONS,  DENSITY  (MASS/VOLUME). 

Unitxial  compressive  strength  tests  were  conducted  on  remold¬ 
ed.  ssturited  Fsirbsnks  frozen  silt  under  various  constant 
machine  speeds,  temperatures  and  dry  densities.  Test  results 
show  thst  the  peak  strength  of  frozen  silt  is  not  sensitive 
to  dry  density  (or  water  content)  at  2  C,  especially  at 
lelatively  high  strain  rates,  but  is  very  sensitive  to  temperature 
end  applied  strain  rate.  However,  the  failure  strain  is 
not  sensitive  to  temperature  and  strain  rate  within  a  wide 
range  of  strain,  rate,  but  is  very  sensitive  to  dry  density. 
It  has  been  found  tbit  the  initial  yield  strength  consistently 
increases  with  decreasing  dry  unit  weight.  The  initial 
yield  strain  is  almost  independent  of  dry  density  and  tempera¬ 
ture,  but  vanes  with  strain  rate.  The  initial  tangent  modulus 
of  frozen  silt  is  found  to  be  nearly  independent  of  strain 
rate,  but  the  50%  strength  modulus  is  closely  related  to 
strain  rate.  The  test  results  indicate  that  there  is  a  deflnite 
relationship  between  the  two  moduli. 

MP  1774 

FIELD  DIELECTRIC  MEASUREMENTS  OF 
FROZEN  SILT  USING  VHP  PULSES. 

Arcone,  S.A.,  et  al,  June  1984,  9(1),  p.29-37,  16  refs. 
Delaney,  A.J. 

39-329 

FROZEN  GROUND  PHYSICS,  DIELECTRIC 
PROPERTIES,  RADIO  WAVES,  PERMAFROST 
PHYSICS,  GROUND  ICE,  TUNNELS,  WAVE 
PROPAGATION,  TRANSMISSION,  ICE 
WEDGES,  TESTS. 

MP  1775 

DIELECTRIC  MEASUREMENTS  OF  FROZEN 
SILT  USING  TIME  DOMAIN  REFLECTOME- 
TRY. 

Delaney,  A.J.,  et  al,  June  1984,  9(1),  p.39-46. 
Arcone,  S.A. 

39-330 

FROZEN  GROUND  PHYSICS,  DIELECTRIC 
PROPERTIES,  GROUND  ICE,  REFLECTION, 
WATER  CONTENT,  TEMPERATURE  EFFECTS, 
MEASURING  INSTRUMENTS. 

MP  1776 

ELECTROMAGNETIC  PROPERTIES  OF  SEA 
ICE 

Morey,  R.M.,  et  at,  June  1984,  9(1),  p  53-75,  For 
another  version  see  38-4472  27  refs. 

Kovacs,  A.,  Cox,  G.F.N. 

39-332 

ICE  ELECTRICAL  PROPERTIES,  SEA  ICE, 
ELECTROMAGNETIC  PROPERTIES,  ICE  SPEC¬ 
TROSCOPY,  ICE  CRYSTAL  STRUCTURE,  MI- 
CROSTRUCrURE,  BRINES,  ANALYSIS  (MATH¬ 
EMATICS),  DIELECTTRIC  PROPERTIES. 
Investigations  of  the  in  situ  complex  dietectnc  constant  of 
sea  ice  were  made  using  time.domsin  spectroscopy.  It 
was  found  that  (1)  for  sea  ice  with  a  preferred  horizontal 
c-axis  alignment,  the  anisotropy  or  polarizing  properties  of 
of  the  ICC  increased  with  depth,  (2)  bnne  inclusion  conductivity 
increased  with  decreasing  temperature  down  to  about  *8 
C.  at  which  point  the  conductivity  decreased  with  decreasing 
temperature.  (3)  the  DC  conductivity  of  sea  ice  increased 
with  increesing  brine  volume.  (4)  the  real  part  of  the  complex 
dielectric  constant  is  strongly  dependent  upon  brine  volume 
but  less  dependent  upon  the  brine  inclusion  orientation.  (5) 
the  imaginary  part  of  the  complex  diclcclrtc  constant  was 
strongly  dependent  upon  brine  inclusion  oricnistion  but  much 
less  dependent  upon  brine  volume 
MP  1777 

ELEMENTAL  COMPOSITIONS  AND  CONCEN¬ 
TRATIONS  OF  MICROSPHERULES  IN  SNOW 
AND  PACK  ICE  FROM  THE  WEDDELL  SEA. 
Kumai,  M.,  ct  al,  1983,  18(5), ,'  128-131,  7  refs. 
Ackley,  S.F..  Clarke,  D.B. 

39-307 

PACK  ICE.  SNOW  CRYSTALS,  MICROELE¬ 
MENT  CONTENT,  PARTICLES,  ANTARCTICA 
—WEDDELL  SEA. 
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Thu  piper  pieienu  the  result!  of  in  invcsligalion  of  micros- 
pherules  found  in  snow  ind  pick  ice  from  the  Weddell 
Sei,  Antirctici,  collected  dunng  the  U.S.-U.S  S  R  Weddell 
Polynyi  Expedition,  1981.  Elemental  composition,  size, 
and  concentrition  of  microspherulcs  were  determined  using 
1  scinnint  electron  microscope  (SEM)  and  energy  dispersive 
X>riy  analysis  (EDXA).  Typical  textures  of  microspherulcs 
are  shown  in  this  report  and  compared  with  those  found 
in  snow  and  ice<fog  crystals  sampled  from  the  Northern 
Hemisphere.  In  this  study,  23  microspherulcs  were  found 
in  the  snow  sample  from  the  Weddell  Sea  and  6  from 
the  snow*ice  sample.  The  concentration  of  microspherulcs 
in  the  snow  samples  is  calculated  to  be  approx  0  001  percent, 
three  orden  of  magnitude  smaller  than  that  of  the  Northern 
Hemisphere.  This  indicates  that  the  concentration  of  mi- 
croapherules  in  the  Antarctic  may  be  three  orders  of  magnitude 
smaller  than  the  concentration  found  in  the  Northern  Hemi¬ 
sphere.  Silicon-  and  titanium-rich  microspherulcs  from 
the  Weddell  Sea  were  found  in  fly  ash  of  terrestrial  origin 
The  iron  nch  microspherules  were  tentatively  identified  to 
be  of  extraterrestrial  origin. 

MP  1778 

LARGE-SCALE  ICE/OCEAN  MODEL  FOR  THE 
MARGINAL  ICE  ZONE. 

Hibler,  W.D.,  III,  et  at,  Apr.  1984,  No.84-07,  MIZEX 
bulletin.  3.  Mt^eling  the  marginal  ice  zone,  p.1-7, 
ADA-145  351,  14  refs. 

Bryan,  K. 

39-361 

ICE  MECHANICS,  ICE  WATER  INTERFACE, 
SEA  ICE  DISTRIBUTION,  OCEAN  CURRENTS, 
DRIFT,  ICE  MODELS,  SEASONAL  VARIA¬ 
TIONS,  WATER  TEMPERATURE,  SALINITY, 
WIND  FACTORS,  VELOCITY 

MP  1779 

EAST  GREENLAND  SEA  ICE  VARIABILITY  IN 
LARGE-SCALE  MODEL  SIMULATIONS. 

Walsh,  J.E.,  et  al,  Apr.  1984,  No.84-07,  MIZEX  bulle¬ 
tin.  3.  Modeling  the  marginal  ice  zone,  p.9-I4,  ADA- 
145  351,  II  refs. 

Hibler,  W.D.,  III. 

39-362 

ICE  MECHANICS,  SEA  ICE,  ICE  MODELS, 
THERMODYNAMICS,  ICE  CONDITIONS. 
DRIFT,  ICE  COVER  THICKNESS,  WIND  FAC¬ 
TORS,  GREENLAND  SEA. 

MP  1780 

ON  THE  DECAY  AND  RETREAT  OF  THE  ICE 
COVER  IN  THE  SUMMER  MIZ. 

Maykut,  O.A.,  Apr.  1984,  No.84-07,  MIZEX  bulletin. 
3.  Modeling  the  marginal  ice  zone,  p.  15-22,  ADA- 145 
351,  15  refs. 

39-363 

SEA  ICE  DISTRIBUTION,  ICE  CONDITIONS, 
ICE  MELTING,  SOLAR  RADIATION.  ICE 
WATER  INTERFACE,  THERMODYNAMICS, 
ICE  FLOES,  HEAT  FLUX.  ICE  MECHANICS, 
SEASONAL  VARIATION.  POLYNYAS 

MP  1781 

ON  THE  ROLE  OF  ICE  INTERACTION  IN 
MARGINAL  ICE  ZONE  DYNAMICS. 

Leppiranta,  M  ,  et  al,  Apr.  1984,  No.84-07,  MIZEX 
bulletin.  3.  Modeling  the  marginal  ice  zone,  p.23-29, 
ADA-145  351,  7  refs. 

Hibler,  W.D.,  III. 

39-364 

ICE  MECHANICS,  ICE  WATER  INTERFACE. 
ICE  EDGE,  ICE  COVER  THICKNESS,  ICE  CON¬ 
DITIONS.  ICE  AIR  INTERFACE,  RHEOLOGY. 
WIND  FACTORS,  VISCOSITY,  MATHEMATI¬ 
CAL  MODELS. 

MP  1782 

ANALYSIS  OF  LINEAR  SEA  ICE  MODELS 
WITH  AN  ICE  MARGIN. 

Leppgranw,  M.,  Apr.  1984,  No.84-07.  MIZEX  bulle¬ 
tin.  3.  Modeling  the  marginal  icc  zone,  p  31-36, 
ADA-145  351. 

39-365 

ICE  MODELS,  SEA  ICE,  RHEOLOGY.  VISCOSI¬ 
TY,  ICE  EDGE,  PACK  ICE,  ANALYSIS  (MATH¬ 
EMATICS),  LOADS  (FORCES) 

MP  1783 

SOME  SIMPLE  CONCEPTS  ON  WIND  FORC¬ 
ING  OVER  THE  MARGINAL  ICE  ZONE. 
Tucker,  W.B.,  Apr.  1984,  No.84-07.  MIZEX  bulletin 
3.  Modeling  the  marginal  icc  zone,  p.43-48.  ADA-145 
351,  20  refs. 

39-367 

ICE  MECHANICS.  ICE  EDGE.  WIND  PRES¬ 
SURE,  SHEAR  PROPERTIES.  ICE  PACK.  WIND 
DIRECTION,  SURFACE  ROUGHNESS. 


MP  1784 

VARIATION  OF  THE  DRAG  COEFFICIENT 
ACROSS  THE  ANTARCnC  MARGINAL  ICE 
ZONE. 

Andreas.  E.L.,  et  al.  Apr.  1984,  No.84-07,  MIZEX 
bulletin.  3.  Modeling  the  marginal  ice  zone,  p.63-71, 
ADA-145  351,  40  refs. 

Tucker,  W.B.,  Ackley,  S.F. 

39-370 

ICE  CONDITIONS,  SEA  ICE  DISTRIBUTION, 
ICE  EDGE.  ATMOSPHERIC  CIRCULATION,  ICE 
SURFACE,  SURFACE  ROUGHNESS,  AIR  TEM¬ 
PERATURE.  WIND  DIRECTTON,  ICE  MODELS, 
BOUNDARY  LAYER.  ANTARCTICA— WED¬ 
DELL  SEA. 

In  Oct.  1981  the  US.-USSR  Weddell  Polynya  Expedition 
crossed  the  Anuretie  marginal  icc  zone  (MIZ)  near  the 
Creenwieh  Meridian  on  the  Michul  Somov.  Five  radi¬ 
osondes,  launched  along  a  ISO-lim  track  starting  at  the  icc 
edge,  showed  profound  modifleation  of  the  atmospheric  bound¬ 
ary  layer  (ABL)  as  increasing  surface  roughness  decelerated 
the  flow  An  eriuation  is  presented  for  the  dependence 
of  the  drag  cocflicient  on  ice  concentration  that  should 
be  useful  for  modeling  the  surface  stress  in  marginal  ice 
zones.  The  sounding  profiles  and  meteorological  data  prov¬ 
ided  a  comprehensive  look  at  how  surface  roughneu  and 
temperature  changes  in  the  MIZ  can  affect  the  ABL. 

MP  1785 

MECHANISM  FOR  FLOE  CLUSTERING  IN 
THE  MARGINAL  ICE  ZONE. 

Lepparantn,  M  ,  et  at,  Apr.  1984,  No.84-07,  MIZEX 
bulletin  3.  Modeling  the  marginal  tee  zone,  p.73-76, 
ADA-145  351,  3  refs. 

Hibler,  W.D.,  III. 

39-371 

ICE  FLOES,  ICE  CONDITIONS,  SEA  ICE  DISTRI¬ 
BUTION,  ICE  EDGE,  DRIFT,  ICE  MECHANICS, 
ICE  COVER  THICKNESS. 

MP  1786 

RELATIVE  ABUNDANCE  OF  DIATOMS  IN 
WEDDELL  SEA  PACK  ICE. 

Clarke.  D.B.,  et  al,  1983,  18(5),  p.l81-I82,  12  refs. 
Ackley.  S.F. 

39-310 

ALGAE,  PACK  ICE,  FRAZIL  ICE,  CRYOBIOLO¬ 
GY,  ANTARCTICA— WEDDELL  SEA. 

Diatoms  were  found  throughout  the  length  of  sea  ice  cores 
(average  length,  75  cm)  Uken  from  the  Weddell  Sea  during 
IhcOct-Nov  1981  joint  U.S.-II  SS.R.  study  Asinprevious 
studies  It  was  found  that  the  pennate  forms  were  dominant 
Chtetoceros  dichaeia  Ehrenberg  was  the  only  centric  species 
which  was  ‘‘abundant"  in  the  samples,  and  it  has  not  previously 
been  reported  ss  abundant  Of  the  pennate  species  found 
in  abundance,  three  have  been  found  in  abundance  by  other 
authors  These  are  Stizschia  clostcnum  (Ehrenberg)  W, 
Smith.  Nitzochtt  cylindrus  (Grunow)  Hasle,  and  Nitzschia 
subcurvala  Hasle  Also  found  to  be  numerically  significant 
in  the  samples  were  Nitzxhia  prolonsatoides  Hasle,  Sitzschia 
turgiduloidcs  Hasle.  Tropidoncis  glacialis  Hciden.  and  an 
unidentified  Savtcula  species.  The  ubie  lists  the  dominant 
species  in  each  sample  and  their  relative  abundances  Five 
of  these  species  have  not  previously  been  found  in  abundance 
in  antarctic  sea  icc.  Possible  reasons  for  the  variable 
species  compositions  in  samples  arc  discussed. 

MP  1787 

RESERVOIR  BANK  EROSION  CAUSED  BY 
ICE. 

Gatto,  L.W„  Aug.  1984, 9(3),  p.203-214.  Refs.  p.21 1- 
214. 

39-397 

ICE  EROSION,  BANKS  (WATERWAYS).  RESER¬ 
VOIRS,  ICE  CONDITIONS,  WATER  LEVEL, 
BOTTOM  SEDIMENT,  SHORE  EROSION. 

The  purpose  of  this  study  was  to  evaluate  the  documented 
and  potential  importance  of  ice  erosion  along  reservoir  banks 
The  evaluation  is  based  on  a  literature  review  and  on  inferences 
drawn  from  field  observations  and  experience  Very  little 
IS  known  about  the  amount  of  reservoir  bank  erosion  caused 
by  ICC  action,  although  considerable  information  exists  on 
ICC  erosion  processes  along  the  shorelines  and  beaches  of 
oceans,  rivers  and  lakes  The  importance  of  icc-rclatcd 
erosion  along  a  reservoir  bank  would  depend  primarily  on 
water  leicl,  but  ice  conditions  and  bank  sediment  characteris¬ 
tics  would  also  be  importanl  If  the  reservoir  water  level 
is  at  bank  level,  ice  could  directly  erode  a  bank  face  If 
the  water  is  below  the  bank,  ice  would  have  no  direct 
effect  on  It  However,  icc  could  indirectly  increase  bank 
instabilily  by  disrupting  and  eroding  nears‘iore  and  beach 
rones,  which  could  *cad  to  bank  erosion 

MP  1788 

PRELIMINARY  INVESTIGATION  OF  THER¬ 
MAL  ICE  PRESSURES. 

Cox.  G.F.N.,  Aug.  1984.  9(3).  p.22I-229.  16  refs. 
39-399 

ICE  PRESSURE.  ICE  THERMAL  PROPERTIES. 
STRESSES.  RHEOLOGY.  ICE  TEMPERATURE. 
LAKE  ICE.  MATHEM/VTICAL  MODELS.  HY¬ 
DRAULIC  STRUCTURES. 


Measured  ice  stress  data  are  needed  to  verify  and  improve 
thermal  ice  thrust  prediction  models  used  in  estimating  ice 
forces  on  dams,  bridge  piers,  locks  and  other  hydraulic  struc¬ 
tures,  During  February  and  March,  1983,  thermal  tee 
pressures  were  measured  in  the  ice  on  a  small  lake  in 
central  New  Hampshire.  Even  though  the  ice  sheet  was 
relatively  warm  and  only  exhibited  small  changes  in  tempera¬ 
ture.  stresses  up  to  200  to  300  kPa  were  recorded  with 
a  newly  designed  biaxial  ice-stress  sensor.  Ice  stresses 
normal  and  parallel  to  the  shore  of  the  lake  were  similar. 
Given  the  rate  of  change  of  temperature  of  the  ice.  ice 
pressures  were  calculated  for  the  measurement  period  using 
a  uniaxial  rheological  model  consisting  of  a  spnng  and  nonlinear 
dashpot  connected  in  senes  Calculated  and  measured 
stresses  were  in  good  agreement 
MP  1789 

STATIC  DETERMINATION  OF  YOUNG’S 
MODULUS  IN  SEA  ICE. 

Richter-Menge,  J.A.,  Aug.  1984,  9(3),  p.283-286,  3 
refs. 

39-406 

ICE  MECHANICS,  SEA  ICE.  STRAINS,  LOADS 
(FORCES),  STRESSES,  TENSILE  PROPERTIES, 
TESTS. 

MP  1790 

EFFECTS  OF  MAGNETIC  PARTICLES  ON  THE 
UNFROZEN  WATER  CONTENT  OF  FROZEN 
SOILS  DETERMINED  BY  NUCLEAR  MAGNET¬ 
IC  RESONANCE. 

Tice,  A.R.,  et  al,  July  1984,  138(1),  p.63-73,  14  refs. 
Oliphant,  J.L. 

39-455 

UNFROZEN  WATER  CONTENT,  FROZEN 
GROUND  PHYSICS,  NUCLEAR  MAGNETIC 
RESONANCE,  PARTICLES,  MAGNETIC  PROP¬ 
ERTIES,  GROUND  THAWING. 

Small  ferromagnetic  particles  in  soils  locally  change  the  mag¬ 
netic  field  of  a  nuclear  magnetic  resonance  (NMR)  analyzer 
This  causes  a  decrease  in  the  NMR  signal  intensity  when 
NMR  is  being  used  to  measure  unfrozen  water  contents 
in  partially  frozen  soils  or  total  water  contents  in  thawed 
soils.  we  mixed  Tuto  clay,  a  soil  containing  no  magnetic 
panicles,  with  various  small  amounts  of  pure  powdered  magne¬ 
tite.  and  determined  the  NMR  signal  intensity  while  the 
samples  were  both  thawed  and  partially  frozen.  ‘Then 
we  derived  an  equation  that  correlates  the  thawed  sample 
signal  intensity  with  the  weight  percent  of  powdered  magnetite 
added.  The  unfrozen  water  content  of  the  partially  frozen 
samples  could  be  determined  accurately  for  samples  containing 
up  to  0.2  to  0  3%  magnetite.  Several  methods  for  demagnet¬ 
izing  soils  containing  large  amounts  of  magnetic  particles 
were  tried,  with  the  most  effective  found  to  be  stirring 
a  slurry  of  the  soil  over  a  powerful  permanent  magnet. 
Accurate  unfrozen  water  contents  could  be  determined  for 
all  the  partially  frozen  samples  if  some  form  of  (lemagnetizing 
procedure  was  used  on  those  samples  containing  the  most 
magnetic  particles 
MP  1791 

ICE  DETERIORATION. 

Ashton,  G  D.,  GLERL  contribution,  No.428,  Great 
Lakes  Ice  Research  Workshop,  Columbus,  OH,  Oct. 
18-19,  1983.  Proceedings.  Edited  by  R.A.  Assel 
and  J.G.  Lyon,  Ann  Arbor,  MI,  Great  Lakes  Environ¬ 
mental  Research  Laboratory,  Sep.  1984,  p.31-38,  10 
refs, 

39-481 

ICE  DETERIORATION,  ICE  MELTING,  HEAT 
TRANSFER,  ICE  COVER  STRENGTH,  HEAT 
FLUX,  BOUNDARY  LAYER,  ICE  DENSITY, 
THERMAL  CONDUCTIVITY,  ICE  PHYSICS,  AL¬ 
BEDO. 

MP  1792 

WATER  SUPPLY  AND  WASTE  DISPOSAL  ON 
PERMANENT  SNOWFIELDS. 

Reed,  S.C.,  et  al,  June  1985,  12(2),  p  344-350,  With 
French  summary.  10  refs. 

Bouzoun,  J.R.,  Tobiasson,  W. 

39-4025 

WATER  SUPPLY,  WASTE  DISPOSAL,  SNOW 
COVER  EFFECT,  WASTE  TREATMENT. 
WATER  CHEMISTRY.  EQUIPMENT,  ICE  MELT¬ 
ING. 

The  snow  and  glacial  ice  on  permanent  snowficlds  must 
serve  as  both  the  water  source  and  the  receptacle  for  wastes 
for  any  human  habitation.  In  addition,  the  snow  also 
serves  as  ihc  support  media  for  any  structural  foundations 
and  hence  the  thermal  aspects  of  water  supply  and  waste 
disposal  can  be  critical  Most  activity  has  occurred  on 
the  ICC  caps  of  Greenland  and  Antarctica  and  has  ranged 
from  small  transient  field  parlies  to  large  permanent  facilities 
in  continuous  use  for  over  25  years  Novel  procedures 
to  insure  the  reliable  production  of  good  quality  water  arc 
described  as  well  as  the  recommended  criteria  for  water 
quantity  depending  on  the  size  and  duration  of  the  activity 
The  various  methods  of  wastewater  disposal  that  have  been 
used  at  temporary  camps  and  permanent  stations  arc  described 
along  wiih  the  results  from  studies  that  defined  the  fate 
of  the  wastewater  following  its  discharge  to  Ihc  snow  Such 
definition  is  importanl  to  insure  protection  of  the  water 
supply  as  well  as  the  ihertnal  integrity  of  any  structural 
foundation 
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MP  1793 

COLD  FACTS  OF  ICE  JAMS:  CASE  STUDIES  OF 
MITIGATION  METHODS. 

Calkins,  D.J ,  Natural  Hazards  Research  and  Applica¬ 
tions  Information  Center  special  publication,  No. II, 
Association  of  State  Fioodplain  Managers  Conference, 
8th,  Portland,  ME,  June  11-14,  1984.  Proceedings. 
Managing  high  risk  flood  areas,  198S  and  beyond, 
[1984],  p.39-47,  10  refs. 

40-4457 

ICE  JAMS,  FLOODS,  ICE  CONTROL,  ICE 
BREAKUP,  ICE  BOOMS,  IMPACT  STRENGTH, 
WATER  LEVEL,  ICE  CONDITIONS. 


MP  1794 

POLARIZATION  OF  SKYLIGHT. 

Bohren,  C,  Oct.  1984,  37(5),  p.26 1-265. 

39-563 

LIGHT  (VISIBLE  RADIATION),  POLARIZA¬ 
TION  (WAVES),  CLOUDS  (METEOROLOGY), 
LIGHT  SCATTERING,  PHOTOGRAPHIC  TECH¬ 
NIQUES,  ELECTROMAGNETIC  PROPERTIES, 
OPTICAL  FILTERS. 


MP  1795 

CONTROLLING  RIVER  ICE  TO  ALLEVIATE 
ICE  JAM  FLOODING. 

Deck,  D.S.,  Conference  [on]  Water  for  Resource 
Development,  Coeur  d'Alene,  Idaho,  Aug  14-17, 
1984.  Proceedings,  1984,  p.S24-528,  4  refs. 

39-614 

ICE  JAMS,  ICE  CONTROL,  RIVER  ICE,  FLOOD¬ 
ING,  ICE  BOOMS,  ICE  BREAKUP,  COUNTER¬ 
MEASURES. 

This  paper  addresses  the  author's  involvement  at  two  areas 
where  lee  jam  flooding  has  caused  severe  economic  hardship 
and  loss  of  life  An  ice  boom  has  been  used  to  control 
the  formation  of  nver  ice  at  Oil  City,  Pennsylvania,  and 
a  permanent  ice  control  structure  will  be  constructed  on 
Cazenovia  Creek  in  West  Seneca,  New  York,  to  control 
the  river  ice  dunng  break-up. 


MP  1796 

SALMON  RIVER  ICE  JAMS. 

Cunningham,  L  L ,  et  al.  Conference  (onj  Water  for 
Resource  Development,  Coeur  d'Alene,  Idaho,  Aug. 
14-17,  1984  Proceedings,  i984,  p.529-533,  4  refs, 
aikins,  D  J. 

39-615 

ICE  JAMS,  RIVER  ICE,  FLOODING,  ICE  CONDI¬ 
TIONS,  FREEZEUP,  ICE  COVER  THICKNESS. 
ICE  CONTROL.  MODELS.  UNITED  STATES— 
IDAHO-SALMON  RIVER. 

A  study  was  undertaken  to  document  the  ice  conditions 
leading  to  the  ice  jam  flooding  along  the  Salmon  Riser 
in  the  vicinity  of  Salmon.  Idaho.  This  short  paper  documents 
the  ice  conditions  on  the  riser  during  the  frccze-up  period 
and  the  simple  analytical  model  used  to  picuict  ii,c  advance 
of  the  ice  cover  leading  edge  Ice  cover  thickness  in 
excess  of  9  ft  (3  m)  were  measured  at  cross  sections  where 
shoving  had  occurred  The  initiation  of  the  ice  cover 
for  this  reach  of  the  river  begins  in  a  long,  deep  pool 
formed  by  an  alluvial  fan  from  Dump  Creek  that  developed 
in  the  late  1800's  By  improving  the  flow  conveyance 
through  the  alluvial  fan  and  increasing  the  flow  velocity 
in  the  backwater  behind  it.  the  initiation  of  the  freeze- 
up  ice  cover  could  be  delayed,  thereby  delaying  the  arnval 
of  the  leading  edge  at  Salmon.  Idaho,  and  reducing  the 
potential  for  ice  jam  flooding 


MP  1797 

MODELING  INTAKE  PEFORMANCE  UNDER 
FRAZIL  ICE  CONDITIONS. 

Dean,  A.M.,  Jr.,  Conference  (onj  Water  for  Re¬ 
source  Development,  Coeur  d’Alene,  Idaho,  Aug.  14- 
17,  1984.  Proceedings,  1984,  p.559-563,  5  refs. 
39-616 

WATER  INTAKES,  FRAZIL  ICE,  ICE  CONDI¬ 
TIONS,  WATER  PIPES.  ICING.  MODELS,  COUN¬ 
TERMEASURES. 

A  water  intake  was  modeled  in  a  refrigerated  flume  in 
an  active  frazil  icing  environment  in  order  to  evaluate  allcrna- 
live  modifications  to  the  prototype  structure.  Conduit 
dimensions  tested  were  2.7.in  round,  4.6  in  round,  b-in 
square.  S-in  square,  and  ll-in.  square  Entrance  shapes 
tested  were  square,  quarter-rounded,  and  elliptical  Model 
flows  varied  from  50  gprn  to  360  gpm.  resulting  in  average 
model  intake  veliKitics  of  0  8  fps  to  2  8  fps  Corresponding 
Froude  prototype  velocities  varied  from  0  3  fps  to  2  0  fps 
The  length  scale  varied  from  1  6  5  to  I  16  Tests  were 
run  until  a  head  was  developed  across  the  model  intake 
which  was  equivalent  to  a  l2f(Kit  head  on  the  prototype, 
or  until  the  icing  tendency  of  the  structure  was  determined 
The  icing  mechanism  observed  in  the  model  included  stopper¬ 
ing  of  the  intake  with  ice  inasvev.  restriction  of  the  intake 
with  mulliparticlc  masses,  and  giadual  accumulation  of  frazil 
ICC  particles  on  the  intake 


MP  1798 

ICE  JAMS  IN  SHALLOW  RIVERS  WITH 
FLOODPLAIN  FLOW:  DISCUSSION. 

Beltaos,  S.  June  1984,  11(2),  p.370-37I.  3  refs. 
Reply  by  Calkins  p.372.  For  paper  being  discussed 
see  38-776,  MP  1644. 

38- 4402 

ICE  JAMS.  RIVER  ICE.  ICE  COVER  THICKNESS, 
RIVER  FLOW,  FLOODS 

MP  1799 

SNOWPACK  ESTIMATION  IN  THE  ST.  JOHN 
RIVER  BASIN. 

Power,  J.M.,  et  al.  International  Symposium  on 
Remote  Sensing  of  Environment,  14th,  San  Jose, 
Costa  Rica.  Apr.  23-30,  1980.  Proceedings, 
[1980],  p.467-486.  II  refs. 

Merry,  C  J.,  Trivett,  N.B  A.,  Waterman,  S.E. 

39- 601 

SNOW  COVER  DISTRIBUTION,  SNOW  WATER 
EQUIVALENT,  RIVER  BASINS,  REMOTE  SENS¬ 
ING,  SNOWMELT,  VEGETATION  FACTORS, 
LANDSAT,  ACCURACY.  COMPUTER  APPLICA¬ 
TIONS,  MODELS,  MAPPING. 

Two  methods  for  computing  basin  areal  average  water  equiva- 
lent  of  the  snowpack  bwd  on  jioint  snow  course  measurements 
are  discussed  One  involves  the  use  of  a  square  grid 
databank  of  elevations  and  vegetation  types  which  are  regressed 
against  snow  water  equivalent  The  other  method  utilizes 
digital  upcs  of  LANDSAT  satellite  imagery  to  delineate 
venous  vegetation  categones  throughout  a  bum.  Snow- 
course  values  obtained  within  a  given  vegetation  category 
are  then  distnbuted  over  the  area  within  each  basin  which 
contains  that  category  of  vegetation  Where  possible,  the 
methods  were  checked  by  deriving  snowpack  values  for  six 
basins  in  the  Upper  Saint  John  River  basin  for  the  spnng 
of  1978  These  values  were  then  used  as  input  to  the 
SSARR  model,  and  the  resulting  runoff  hydrographs  were 
compared  to  those  obtained  using  the  conventional  "isoline 
mapping"  method  of  distnbuting  the  snowcourse  values. 
Lastly,  a  range  of  errors  were  introduced  into  the  conventional¬ 
ly  derived  snowpack  values,  and  the  resulting  range  in  errors 
of  the  ninolT  hydrographs  were  computed  to  determine  the 
sensitivity  of  the  SSARR  model  to  errors  in  snowpack  input. 

MP  1800 

COMMENTS  ON  “THEORY  OF  METAMOR¬ 
PHISM  OF  DRY  SNOW"  BY  S.C  COLBECK. 
Sommerfeld,  R.A.,  June  20,  1984, 81(7),  p  4963-4965, 
Includes  reply  by  S.C.  Colbeck,  9  refs.  For  the 
original  arttcle  see  37-3571. 

Colbeck,  S  C. 

39.763 

METAMORPHISM  (SNOW).  SNOW  CRYSTAL 
GROWTH,  ICE  CRYSTAL  GROWTH.  TEMPERA¬ 
TURE  GRADIENTS,  VAPOR  DIFFUSION, 
ANALYSIS  (MATHEMATICS). 

MP  1801 

SNOW  LOADS  ON  STRUCTURES. 

O'Rourke,  M  J.,  Conference  on  Applied  Techniques 
for  Cold  Environments,  Anehorage,  Alaska,  May  17- 
19,  1978  Proceedings,  Vol  I,  New  York,  American 
Society  of  Civil  Engineers,  1978.  p.418-428,  15  refs 

32- 3629 

SNOW  LOADS.  ROOFS,  WIND  VELOCITY. 

MP  1802 

APPLICATION  OF  THE  ANDRADE  EQUATION 
TO  CREEP  DATA  FOR  ICE  AND  FROZEN  SOIL. 
Ting,  J.M  ,  et  al,  June  1979.  1(1).  p.29-36.  10  refs, 
Martin,  R.T. 

33- 4238 

ICE  STRENGTH,  FROZEN  GROUND  MECHAN¬ 
ICS.  .STRAINS,  CREEP. 

MP  1803 

VOLUMETRIC  CONSTITUTIVE  LAW  FOR 
SNOW  BASED  ON  A  NECK  GROWTH  .MODEL. 
Brown,  R  L  .  Jan.  1980.  51(1).  p.l6I-l65.  10  refs 

34- 2388 

SNOW  MECHANICS.  SNOW  DEFORMATION, 
SNOW  CRYSTAL  STRUCTURE,  MODELS 

MP  1804 

TUSSOCK  REPLACEMENT  AS  A  MEANS  OF 
STABILIZING  FIRE  BREAKS  IN  TUNDRA 
VEGETATION. 

Patterson,  W  A  .  Ml.  et  al.  June  1981.  34(2).  p  188- 
189.  7  refs 
Dennis,  J.G 
36-1325 

TUNDRA.  ITRE.S.  COUNTERMEASURES. 
REVEGETATION.  VEGETATION.  THER- 
.MOKARST 


MP  1805 

CREEP  BEHAVIOR  OF  FROZEN  SILT  UNDER 
CONSTANT  UNIAXIAL  STRESS. 

Zhu,  Y.,  et  al.  International  Conference  on  Permafrost, 
4th,  Fairbanks,  Alaska,  July  17-22,  1983.  Proceed¬ 
ings,  Washington,  D.C.,  National  Academy  Press, 
1983,  p.1507-1512,  10  refs. 

Carbee,  D.L. 

38- 1373 

FROZEN  GROUND  STRENGTH,  FROZEN 
GROUND  MECHANICS,  SOIL  CREEP,  COM¬ 
PRESSIVE  PROPERTIES,  STRESS  STRAIN  DIA¬ 
GRAMS,  RHEOLOGY,  TIME  FACTOR. 

MP  1806 

MOBILIZATION,  MOVEMENT  AND  DEPOSI¬ 
TION  OF  ACnVE  SUBAERIAL  SEDIMENT 
FLOWS,  MATANUSKA  GLACIER,  ALASKA. 
Lawson,  D.E.,  May  1982,  90(3),  p,279-30O,  50  refs. 

39- 765 

SEDIMENT  TRANSPORT,  GLACIAL  DEPOSITS, 
GLACIER  ABLATION,  GLACIER  MEL'nNG, 
GLACIAL  GEOLOGY.  GLACIER  SURFACES, 
MELTWATER.  UNITED  STATES— ALASKA— 
MATANUSKA  GLACIER. 

Subacrial  sediment  flow  is  the  predominant  process  depositing 
diamictons  at  the  terminus  of  Matanuska  Glaeier.  Flows 
originate  where  sediments  overlie  glacier  ice.  Ablation 
of  ice  exposed  in  slopes  disaggregates  the  overlying  sediment 
and  mixes  It  with  meltwater  and  debris  released  simultaneously. 
This  matenal  generally  flows  only  after  its  strength  is  further 
reduced  by  excess  pore  pressures  and  seepage  pressures  gene¬ 
rated  by  meltwater  from  thawing  ice.  Moving  sediment 
flows  show  reasonably  systematic  changes  in  physical  attributes 
such  as  dimensions,  texture,  flow  rates,  density  and  crosional 
action,  and  in  grain  support  and  transport  mechanisms  that 
can  be  related  to  changes  in  the  water  content  of  their 
matrix  material  At  lowest  water  contents,  flows  support 
grains  by  their  strength  and  move  through  shear  in  a  thin 
zone  at  their  base.  Increased  thicknesses  of  the  zone 
in  shear  and  deformation  of  other  types  accompany  increased 
water  contents,  with  gram  interference  and  collisions,  localized 
liquefaction  and  fluidization,  transient  turbulence,  and  bcdload 
traction  and  saltation  operating  simultaneously  in  such  moving 
flows  Al  highest  water  contents,  flows  appear  fully  lique- 
fled  The  fluidity  of  the  sediment  flow  and  the  amount 
of  water  in  the  sediment  flow  channel  determine  the  degree 
of  preservation  of  the  source  flow’s  properties  and  the  deposi- 
tional  morphology  Because  mobilization  of  a  sediment 
flow  destroys  the  glacial  sedimentary  properties  of  its  sediment 
source  and.  further,  because  the  mechanics  of  transport  and 
deposition  develop  new  "non-glacial”  properties  in  this  sedi¬ 
ment,  the  diamiclon  deposited  in  the  glacial  environment 
by  sediment  flow  should  not  be  called  till 

MP  1807 

CREEP  BEHAVIOR  OF  FROZEN  SILT  UNDER 
CONSTANT  UNIAXIAL  STRESS. 

Zhu,  Y  ,  cl  al.  Mar  1984,  6(1),  p.33-48.  In  Chinese 
with  English  summary  1 3  refs.  For  another  source 
sec  38-1373  (MP  1805). 

Carbee.  D.L. 

39-932 

SOIL  CREEP,  FROZEN  GROUND  MECHANICS. 
RHEOLOGY,  STRESSES,  FROZEN  GROUND 
STRENGTH,  COMPRESSIVE  PROPERTIES, 
FROZEN  GROUND  TEMPERATURE,  GRAIN 
SIZE.  TESTS,  TEMPERATURE  EFFECTS. 

A  senes  of  unconfined  compression  creep  tests  was  conducted 
on  saturated  frozen  Fairbanks  silt  at  constant-stress  and 
constant-temperature  conditions  The  authors  suggest  that 
the  creep  of  frozen  soil  be  classified  into  two  types  short¬ 
term  and  long-term  creep  Different  constitutive  and 
strength-loss  equations  arc  presented  for  each  tyjw  of  creep 
On  ihc  basis  of  zkssur's  creep  model  (19S0)  and  this  criterion, 
a  creep  equation  was  derived  that  can  describe  the  enure 
process  of  creep  of  frozen  soil. 

MP  1808 

MECHANICAL  PROPERTIES  OF  SEA  ICE:  A 
STATUS  REPORT. 

Weeks.  W  F ,  ct  al.  1984. 9(2),  p.  135-198,  Refs.  p.l91- 
198 

Cox.  G.F.N. 

39-971 

ICE  STRENGTH.  ICE  MECHANICS.  DRIFT.  SEA 
ICE.  ICE  CRYSTAL  STRUCTURE.  RHEOLOGY, 
COMPRESSIVE  PROPERTIES.  ICE  SALINITY, 
PRESSURE  RIDGES.  ICE  LOADS,  ICE  CONDI¬ 
TIONS,  OFFSHORE  STRUCTURES 
MP  1809 

ICE  SEGREGATION  AND  FROST  HEAVING. 
National  Research  Council.  Ad  Hoc  Study  Group  on 
Ice  Segregation  and  Frost  Heaving.  Washington.  D.C.. 
National  Academy  Press,  1984.  72p..  Refs  p.37-72 
.19-1042 

FROST  HEAVE.  GROUND  ICE.  ICE  LENSES. 
ICE  FORMATION.  COLD  WE/NTHER  CON¬ 
STRUCTION.  SEASONAL  FREEZE  THAW.  UN¬ 
FROZEN  WATER  CONTENT.  PHASE  TRANS- 
FOR.MATIONS.  HEAT  TRANSFER.  MODELS. 
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MP  1810 

TERTIARY  CREEP  MODEL  FOR  FROZEN 
SANDS  (DISCUSSION). 

Fish,  A.M.,  et  al,  Sep.  1984,  110(9),  p.1373-1378,  7 
refs.  For  paper  being  discussed  see  37-3969. 

Assur,  A. 

39-1038 

FROZEN  GROUND  MECHANICS,  SOIL  CREEP, 
SANDS,  STRAINS,  MATHEMATICAL  MODELS. 


MP  1811 

MIZEX  83  MESOSCALE  SEA  ICE  DYNAMICS: 
INITIAL  ANALYSIS. 

Hiblcr,  W.D.,  III,  et  al,  Sep.  1984,  SR  84-28,  p.  19-28, 
ADA-148  255,  3  refs. 

LeppHranta,  M. 

39-1126 

ICE  MECHANICS,  SEA  ICE,  STRAINS,  ICE  CON¬ 
DITIONS,  ICE  DEFORMATION,  ICE  FLOES,  ICE 
EDGE. 


MP  1812 

ON  THE  RHEOLOGY  OF  A  BROKEN  ICE 
FIELD  DUE  TO  FLOE  COLLISION. 

Shen,  H.,  et  al,  Sep.  1984,  SR  84-28,  p.29-34,  ADA- 
148  255,  6  refs. 

Hibler,  W.D.,  III,  LeppSranta,  M. 

39-1127 

ICE  MECHANICS,  RHEOLOGY,  ICE  FLOES,  IN¬ 
TERFACES,  STRESSES,  ICE  CREEP.  ICE  EDGE, 
MATHEMATICAL  MODELS,  VELOCITY. 


MP  1813 

ICE  JAM  RESEARCH  NEEDS. 

Gerard,  R.,  Workshop  on  Hydraulics  of  River  Ice,  3rd, 
Fredericton,  New  Brunswick,  Canada,  June  20-21, 
1984.  Proceedings  Compiled  by  K.S.  Davar  and 
B.C.  Burrell,  Fredericton,  University  of  New  Bruns¬ 
wick,  (1984],  p.181-193.  With  French  summary. 
Discussion  p.192-193. 

39-1463 

ICE  JAMS,  FREEZEUP,  ICE  BREAKUP,  ICE  FOR¬ 
MATION,  RIVER  ICE,  FRAZIL  ICE,  MODELS, 
CANADA— NORTHWEST  TERRITORIES- 

MACKENZIE  RIVER. 

Suggestions  developed  by  the  NRCC  Working  Group  on 
Ice  Jams  for  high  pnonty  research  needs  for  ice  jams  are 
given  The  suggestions  concern  icc  jam  formation,  develop¬ 
ment  and  failure  at  freeze-up  and  break-up  Related  pro¬ 
cesses  such  as  frazil  formation,  hanging  dams  and  ice  deteriora¬ 
tion  were  excluded  from  consideration  It  is  concluded 
that,  despite  signiUcant  progress  in  the  past  two  decades, 
the  work  of  developing  a  real  understanding  of  icc  jam 
fundamentals  has  really  only  just  begun. 


MP  1814 

COMPUTER  SIMULATION  OF  ICE  COVER 
FORMATION  IN  THE  UPPER  ST.  LAWRENCE 
RIVER. 

Shen.  H.T.,  ct  al.  Workshop  on  Hydraulics  of  River 
Ice,  3rd,  Fredericton,  New  Brunswick,  Canada,  June 
20-21,1984.  Proceedings.  Compiled  by  K.S.  Davar 
and  BC.  Burrell,  Fredericton,  University  of  New 
Brunswick.  (1984),  p.227-245.  With  French  sum¬ 
mary.,  Discussion  p.245.  23  refs. 

Yapa,  P.D. 

39-1466 

ICE  FORMATION,  ICE  COVER  THICKNESS, 
RIVER  ICE,  RIVER  FLOW,  HEAT  TRANSFER. 
ICE  JAMS.  HYDRAULICS.  COMPLfTERIZED 
SIMULATION,  ANALYSIS  (MATHEMATICS), 
CANADA-SAINT  LAWRENCE  RIVER 

A  computer  model  was  developed  for  simulating  the  formation 
of  ICC  cover  in  the  Lpper  .St  Lawrence  Riser  The  model 
included  submodeLs  for  the  riser  (low  condition,  the  distribution 
of  water  Icmpcraliirc  or  frazil  lec  production,  and  the  formation 
of  an  ICC  cover.  Distributions  of  water  temperature  or 
ICC  production  arc  determined  b>  a  lagrangian  solution  of 
the  equation  for  the  transport  of  thermal  energy  subjecr 
to  surface  heal  exchange.  The  formation  of  an  ice  cover 
and  Ice  accumulations  is  formulated  according  to  existing 
equilibrium  lec  jam  theories  The  hydraulic  condition  in 
the  river  system  is  determined  by  an  implicit  numerical 
solution  of  unsteady  continuity  and  momentum  equations 


MP  1815 

NUMERICAL  SIMULATION  OF  FREEZE-UP 
ON  THE  OTTAUQUECHEE  RIVER. 

Calkins,  D.J.,  Workshop  on  Hydraulics  of  River  Ice, 
3rd,  Fredericton,  New  Brunswick,  Canada,  June  20- 
21,  1984.  Proceedings.  Compiled  by  K.S.  Davar 
and  B.C.  Burrell,  Fredericton,  University  of  -New 
Brunswick,  (1984),  p.247-277.  With  French  sum¬ 
mary.,  Discussion  p.275-277.  18  refs. 

39-1467 

FREEZEUP,  RIVER  ICE.  RIVER  FLOW, 
METEOROLOGICAL  FACTORS,  HYDRAULICS, 
ICE  MECHANICS,  MATHEMATICAL  MODELS, 
WATER  LEVEL,  ICE  EDGE,  ICE  COVERTHICK¬ 
NESS,  ICE  JAMS,  HEAT  TRANSFER,  UNITED 
STATES— VERMONT— OTTAUQUECHEE  RIV¬ 
ER. 

A  numerical  model  of  the  flow  and  icc  co.aditions  during 
freeze-up  for  the  Ottauquechee  River  has  been  developed 
and  calibrated  with  reasonable  success  A  limited  sensitivity 
analysis  of  the  key  ice  hydraulic  modeling  cocfncicnts  and 
independent  vanables  was  undertaken  to  examine  their  effect 
on  the  rate  of  leading  edge  progression,  ice  thicknesses 
and  _  water  levels  The  criteria  for  advancement  of  the 
leading  edge  were  based  on  both  the  entrainment  velocity 
of  incoming  frazil  slush  at  the  leading  edge  and  whether 
or  not  the  flow  condition  was  sub-crilical  just  upstream 
of  the  leading  edge  The  depositional  mode  of  icc  thickening 
accounted  for  over  50%  of  the  total  icc  thickness  in  the 
steep  reaches  and  over  80%  in  1  km  of  the  pool.  Tbe 
simulation  suggests  that  the  initial  ice  cover  thickness  during 
progression  can  be  predicted  using  the  equilibrium  ice  jam 
theory  with  a  suitable  coheston  coefficient  The  inflow 
ice  discharge  and  ice  generated  within  the  reach  modeled 
were  important  and  have  to  be  known  with  reasonable  accuracy 
to  get  good  simulations  of  the  ice  thicknesses,  water  levels 
and  icc  cover  progression. 


MP  1816 

RISE  PATTERN  AND  VELOaTY  OF  FRAZIL 
ICE. 

Wuebben,  J.L.,  Workshop  on  Hydraulics  of  River  Icc, 
3rd,  Fredericton,  New  Brunswick,  Canada,  June  20- 
21.1984.  Proceedings  Compiled  by  KS  Davar 
and  BC.  Bu.rell,  Fredericton,  University  of  New 
Brunswick,  (1984j,  p.297-316.  With  French  sum¬ 
mary.,  Discussion  p.315-3I6  3  refs. 

39-1469 

FRAZIL  ICE.  RIVER  ICE.  ICE  MECHANICS, 
VELOCITY,  TESTS,  ARTIFICIAL  ICE. 

The  objective  of  this  study  was  to  examine  the  rise  pattern 
and  velocity  of  frazil  tec  In  addition,  discs  made  of 
other  materials  were  employed  both  to  facilitate  this  study 
and  to  Bid  in  the  development  of  artificial  frazil  for  future 
transport  studies.  The  rise  velocity  is  a  parameter  important 
to  the  understanding  of  frazil  entrainment,  transport  and 
deposition  Laboratory  tests  were  conducted  in  a  large 
clear  plastic  cylinder  al  controlled  temperatures  The  rise 
velocity  of  real  frazil  is  compared  with  theory  and  given 
an  indirect  verification  that  the  preferential  crystal  growth 
direction  increases  disc  diameter  while  the  thickness  remains 
essentially  constant  The  effective  drag  crKfricicnls  and 
rise  patrern  stability  arc  diKussed  in  terms  of  a  Reynolds- 
Strouhal  number  relationship  The  results  from  real  and 
artificial  frazil  experiments  arc  compared,  and  criteria  for 
frazil  simulation  are  suggested 


MP  1817 

RADAR  MEASUREMENTS  OF  BOREHOLE 
GEOMETRY  ON  THE  GREENLAND  AND  AN¬ 
TARCTIC  ICE  SHEETS. 

Jezek,  K  C .  Feb  1985.  50(2),  p  242-251.  12  refs. 
39-1749 

GLACIER  FLOW.  RADAR  ECHOES.  BORE¬ 
HOLES.  ICE  SHEETS.  ICE  MECHANICS.  GLA¬ 
CIER  OSCILLATION.  GREENLAND.  ANTARC- 
TICA-DOME  C. 

A  method  for  measuring  the  geometry  of  boreholes  in  glaciers 
has  been  developed  and  tested  in  Greenland  and  Antarctica 
Coordinates  of  points  along  the  borehole  arc  determined 
by  lowering  a  passive  radar  target  into  the  borehole  and 
then  tracking  the  target  from  three  surface  stations  Com¬ 
parison  of  geometry  interpreted  from  radar  data  and  from 
a  conventional  inclinomctry  experiment  indicates  that  radar 
data  can  be  used  to  estimate  average  bvireholc  inclination 
and  azimuth  but  cannot  be  used  to  measure  details  of  the 
borehole  geometry  that  arc  revealed  by  conventional  inclinomc 
try  surveys  Random  error  intriKluccd  by  variations  in 
the  physical  piopcriics  of  the  glacier  and  electrical  noise 
in  the  radar  unit  limit  measurement  accuracy,  but  the  accuracy 
can  be  improved  by  establishing  additional  surface  radar 
stations  around  the  borehole.  These  experiments  deino.i 
sliatc  the  utility  ot  the  railar  mcthiul  and  suggest  the  posvihliily 
of  deploying  permanently  installed  radar  targets  in  ice  sheds 
to  measure  intraglacial  movements  (Auth  > 


MP  1818 

WEST  ANTARCTIC  SEA  ICE. 

Ackley,  S.F.,  Environment  of  West  Antarctica:  poten¬ 
tial  C02-induced  changes,  report  of  a  workshop,  July 
1983,  Washington,  DC,  1984,  p.88-95,  PB85-110 
757,  14  refs. 

39-1502 

SEA  ICE,  ICE  COVER  EFFECT,  CLIMATIC 
CHANGES,  CARBON  DIOXIDE,  HEAT  TRANS¬ 
FER,  ANTARCTICA— AMUNDSEN  SEA,  AN- 
TARCTICA-ROSS  SEA. 

In  constructing  models  for  predicting  antarctic  sea  icc  effect 
on  global  climate,  temperature  and  wind  fields  over  and 
below  the  pack  ice  must  be  analyzed.  These  elements 
affect  the  maximum  extent  of  the  icc  pack  and  the  ice 
dynamics  in  the  pack  strongly  modulates  the  C^02-induced 
temperature  nscs.  These  factors  arc  discussed  in  text 
and  diagrams 

MP  1819 

TRANSPORT  OF  WATER  IN  FROZEN  SOIL:  5, 
METHOD  FOR  MEASURING  THE  VAPOR  DIF- 
FUSIVITY  WHEN  ICE  IS  ABSENT. 

Nakano,  Y.,etal,  Dec.  1984.  Vol.7,p.  172-179, 12  refs. 
Tice,  A.R.,  Jenkins,  T.F. 

39-1719 

FROZEN  GROUND,  SOIL  WATER  MIGRATION, 
WATER  TRANSPORT,  VAPOR  DIFFUSION,  EX¬ 
PERIMENTATION. 

A  new  expenmental  method  is  introduced  for  determining 
the  relative  magnitudes  of  liquid  and  vapor  diffusion  by 
using  a  small  amount  of  soluble  chemical  as  a  tracer  The 
theoretical  justification  of  the  method  is  presented  for  the 
case  where  ice  is  absent  The  feasibility  of  the  method 
IS  demonstrated  by  an  experiment  using  manne-deposited 
clay. 

MP  1820 

LONG-TERM  EFFECTS  OF  OFF-ROAD  VEHI¬ 
CLE  TRAFFIC  ON  TUNDRA  TERRAIN. 

Abcle,  G„  et  al.  1984,  21(3),  p.283-294,  10  refs. 

Brown.  J,,  Brewer,  M.C 

39-1586 

AIR  CUSHION  VEHICLES,  TRACKED  VEHI¬ 
CLES,  TUNDRA,  DAMAGE,  ACTIVE  LAYER, 
VEGETAT  ION,  PERMAFROST,  ENVIRONMEN¬ 
TAL  IMPACT,  THAW  DEPTH,  TESTS. 

Traflie  tests  were  conducted  at  two  sites  tn  northern  Alaska 
With  an  an  cushion  vehicle,  two  light  tracked  vehicles,  and 
three  types  of  wheeled  Rolligon  vehicles  The  traffic  impact 
(surface  depression,  effect  on  thaw  depth,  damage  to  vegetation, 
traffic  signature  visibility)  was  monitored  for  jKriods  of  up 
to  10  years  Data  show  the  immediate  and  long.tcrm 
effects  from  the  various  types  of  vehicles  for  up  to  50 
traflie  passes  and  the  rates  of  recovery  of  the  active  layer 
The  air  cushion  vehicle  produced  the  least  impact  Multiple 
passes  with  the  Rolligons  caused  longer-lasting  damage  than 
the  light  tracked  vehicles  because  of  their  higher  ground 
Contact  pressure  and  wider  area  of  disturbance  Recovery 
occurs  even  if  the  initial  depression  of  the  tundra  surface 
by  a  track  or  a  wheel  is  quite  deep  (15  cm),  as  fong 
as  the  organic  mat  is  not  sheared  or  destroyed 

MP  1821 

DISCUSSION:  ELECTROMAGNETIC  PROP¬ 
ERTIES  OF  SEA  ICE  BY  R.M.  MOREY,  A. 
KOVACS  AND  G.F.N.  COX. 

Arconc,  S  A.,  Nov.  1984,  10(1),  p.93-94.  For  paper 
being  diseusscd  see  39-332  (MP  1776).  1  ref. 

39-1626 

ICE  ELECTRICAL  PROPERTIES.  ELECTRO¬ 
MAGNETIC  PROPERTIES,  SEA  ICE.  ICE 
RELAXATION. 

MP  1822 

AUTHORS’  RESPONSE  TO  DISCUSSION  ON: 
ELECTROMAGNETIC  PROPERTIES  OF  SEA 
ICE. 

Morey,  R.M.  et  al.  Nov.  1984,  10(1),  p.95-97.  For 
origtnal  paper  see  39-332  (.MP  1 776),  for  dtscussion  by 
S  A.  Arconc.  see  39-1626  (MP  1821).  1  ref. 

Kovacs.  i\.,  Cox.  G.F  N. 

39-1627 

ICE  ELECTRICAL  PROPERTIES,  ELECTRO¬ 
MAGNETIC  PROPERTIES,  SEA  ICE,  ICE 
RELAX.ATION.  El  ECTRICAL  RESISTIVITY 
MP  1823 

PROBABILITY  MODELS  FOR  ANNUAL  EX¬ 
TREME  water-equivalent  ground 

SNOW. 

Ellingwnod.  B ,  cl  al,  June  1984.  112(6),  p.l  153-1  159, 
12  refs 

Rcdficld.  R.K 
39.1740 

SNOW  WATER  IQUIVALENT.  SNOW  LOADS. 
ROOFS.  STATISTICAL  ANALYSIS.  DESIGN 

.\  xtatiilii.al  analyxix  i>f  annual  extreme  water  equivalents 
Ilf  gruvind  sntm  (repurlctl  as  inehes  of  water)  measured 
up  through  the  winter  of  19)9-80  at  96  weather  stations 
in  the  northeast  quadrant  of  the  I  nited  States  is  presented 
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The  analysis  suggests  that  probability  distributions  with  longer 
upper  tails  than  the  Type  I  distribution  of  extreme  values 
are  preferable  for  describing  the  annual  extremes  at  a  majority 
of  sites  Sampling  errors  and  the  selection  of  water*equiva- 
lents  for  planning  and  design  purposes  also  are  descnbed. 

MP  1824 

ICE  FLOW  LEADING  TO  THE  DEEP  CORE 
HOLE  AT  DYE  3,  GREENLAND. 

Whillans,  LM.,  et  al,  1984,  Vol.5,  p.185-190,  12  refs. 
Jezek,  K.C.,  Drew,  A.R.,  Gundestnip,  N. 

39-196 

ICE  MECHANICS,  RHEOLOGY,  BOREHOLES, 
ICE  BOTTOM  SURFACE,  RADIO  ECHO 
SOUNDINGS.  ICE  COVER  THICKNESS. 
VELOCITY,  GREENLAND. 

MP  1825 

LABORATORY  INVESTIGATION  OF  THE  KI¬ 
NETIC  FRICTION  COEFFiaENT  OF  ICE. 
Forland,  K.A.,  et  at,  lAHR  International  Symposium 
on  Ice,  7th,  Hamburg,  F.R.G.,  Aug  27-31,  1984. 
Proceedings,  Vol.l,  [1984],  p.19-28,  11  refs 
Tatinclaux,  J.C. 

39-1752 

ICE  FRICTION,  ICE  LOADS,  ICE  MECHANICS, 
ICE  HARDNESS,  ICE  SOLID  INTERFACE,  SUR¬ 
FACE  ROUGHNESS,  EXPERIMENTATION, 
TEMPERATURE  EFFECTS,  SHEAR  STRESS. 

In  the  growing  field  of  ice  engineering  there  is  a  need 
to  establish  standardized  model  tests  of  structures  for  use 
in  environments.  This  study  was  designed  to  investigate 
the  relative  influence  of  various  parameters  on  the  kinetic 
friction  coeffleient  between  ice  and  different  surfaces  and 
determine  which  of  those  variables  would  need  future,  in* 
depth  investigation.  Friction  tests  were  performed  with 
urea-doped,  columnar  ice,  and  the  parameters  of  normal 
pressure,  velocity,  type  of  material,  material  rou^ness,  ice 
hardness  and  test  configuration  were  studied.  Tests  were 
conducted  by  pulling  a  loaded  sample  of  ice  over  a  sheet 
of  matenai  and  by  pulling  a  loaded  sample  of  material 
over  an  ice  sheet.  An  ambient  temperature  of  -l.SC  was 
maintained  throughout  the  testing  process,  and  the  ice  surface 
hardness  was  measured  using  a  specially  designed  apparatus 
The  experimental  results  of  the  friction  tests  revealed  that 
the  behavior  of  the  fnction  coefllcient  with  varying  velocity 
was  significantly  influenced  by  the  test  configuration  and 
material  roughness.  Its  magnitude  was  also  affected  by 
varying  normal  pressure,  ice  hardness,  surface  roughness  and 
type  of  material 

MP  1826 

FLEXURAL  STRENGTHS  OF  FRESHWATER 
MODEL  ICE. 

Gow,  A.I ,  lAHR  International  Symposium  on  Ice, 
7th,  Hamburg,  F  R  G.,  Aug.  27-31,  1984.  Proceed¬ 
ings,  Vol.l,  [198**],  p.73-82,  4  refs. 

39-1757 

ICE  STRENGTH.  FLEXURAL  STRENGTH, 
LAKE  ICE,  ICE  CRYSTAL  STRUCTURE,  ICE 
TEMPERATURE,  GRAIN  SIZE,  TESTS. 

In  this  paper  we  present  results  of  small  beam  tests  performed 
on  simulated  lake  ice  corresponding  in  structure  to  the  two 
major  ice  types,  SI  and  S2.  encountered  in  lake  ice  covers. 
In  these  tests  a  combination  of  cantilever  and  simply  supported 
beams  was  used  to  ascertain  the  dependence  of  flexural 
strength  of  the  ice  on  its  structure  and  temperature  It 
was  found  that  macrocrystalline  (SI)  ice  and  columnar  (S2) 
icc  exhibit  significant  differences  in  bending  strength  and 
that  substantial  stress  concentrations  exist  at  the  fixed  corners 
of  cantilever  beams  Difl'erences  in  response  of  SI  and 
S2  ice  to  bending  forces  clearly  reflect  variations  in  grain 
size,  crystal  orientation,  temperature,  and  temperature  gradient 
in  the  simulated  tee.  and  these  factors  must  be  carefully 
considered  when  interpreting  results  of  tests  of  the  flexural 
strength  of  natural  ice  covers 

MP  1827 

ICEBREAKING  BY  GAS  BLASTING. 

Mellor,  M.,  lAHR  International  Symposium  on  Icc, 
7th.  Hamburg.  F.R.G.,  Aug.  27-31,  1984.  Proceed¬ 
ings,  Vol.l,  [1984],  p 93-102,  6  refs 
39-1759 

ICE  BLASTING,  ICE  BREAKING.  HIGH  PRES¬ 
SURE  TESTS.  ICE  COVER  THICKNESS.  GASES, 
TESTS.  ICE  LOADS.  HYDRAULIC  STRUC¬ 
TURES,  EQUIPMENT. 

Icebreaking  tests  utilizing  high  pressure  air  and  CO(2).  low 
pressure  iir,  and  fuel 'oxidant  combustion  arc  reviewed  and 
the  results  arc  interpreted  Applying  cube  root  energy 
scaling  to  test  discharges  of  approximately  I  MJ.  it  appears 
that  fracture  craters  up  to  about  5.8  m/Mi(l/3)  in  diameter 
can  be  formed  by  optimum  underwater  blasts  Practical 
systems  for  clearing  or  displacing  icc  could  be  based  on 
air  guns  developed  for  offshore  seismic  work,  with  gun  pressure 
in  the  range  P-20  MPa  and  smgle-gun  energy  up  to  about 
1 1  MJ  A  procedure  for  making  preliminary  design  catciila 
tions  and  safety  appraisals  outlined,  and  ii  is  concluded 
that  a  working  "Super-Bubbler**  need  not  be  very  complex 
or  expensive 


MP  1828 

QUIET  FREEZING  OF  LAKES  AND  THE  CON¬ 
CEPT  OF  ORIENTATION  TEXTURES  IN  LAKE 
ICE  SHEETS. 

Gow,  A.J.,  lAHR  International  Symposium  on  Ice, 
7th,  Hamburg,  F.R.G.,  Aug.  27-31.  1984.  Proceed¬ 
ings,  Vol.l,  [1984],  p.137-149,  6  refs. 

39-1763 

LAKE  ICE,  ICE  CRYSTAL  STRUCTURE,  ICE  NU¬ 
CLEI,  FREEZING,  TURBULENCE,  TESTS. 

Several  years'  observations  of  the  crystalline  structure  of 
ice  sheets  forming  on  a  number  of  New  England  lakes 
indicate  that  just  two  major  types  of  congelation  ice  are 
formed  dunng  quiet  (non-turbulent)  freezing  of  lake  water 
These  are.  (I)  ice  sheets  charactenzed  by  the  growth  of 
massive  prismatic  crystals  exhibiting  vertical  or  near-vertical 
c*axes  probably  equivalent  to  so-called  S!  tee  and  (2)  ice 
sheets  composed  predominantly  of  vertically  elongated  crystals 
exhibiting  horizoniatiy  oriented  c-axes,  so-called  columnar 
ice  or  S2  ice  In  this  context  of  quiet  freezing  of  lakes 
It  was  also  determined  that  columnar  textures  are  always 
associated  with  horizontal  c-axis  onentations  of  the  crystals, 
whereas  the  development  of  c-axts  vertical  orientation  is 
invariably  linked  with  the  growth  of  massive  crystals.  These 
observations  have  fostered  the  concept  of  orientation  textures. 

MP  1829 

DYNAMICS  OF  FRAZIL  ICE  FORMATION. 
Daly,  S.F.,  et  al,  lAHR  Interaational  Symposium  on 
Icc,  7lh.  Hamburg,  F.R.G,  Aug.  27-31.  1984.  Pro¬ 
ceedings,  Vol.l,  (1984),  p.i61-l72, 10  refs. 
Stolzenbach,  K.D. 

39-1765 

FRAZIL  ICE,  ICE  CRYSTAL  GRO>\TH,  HEAT 
TRANSFER,  MATHEMATICAL  MODELS.  MASS 
TRANSFER.  SURFACE  PROPERTIES.  ICE  CRYS¬ 
TAL  NUCLEI. 

This  paper  applies  quantitative  approaches  of  large-scale  indus¬ 
trial  crystallization  to  the  study  of  frazil  ice  The  develop¬ 
ment  of  a  crystal  number  continuity  equation  and  a  heat 
conservation  equation  can  serve  as  a  basis  for  predicting 
size  distribution  and  concentration  of  frazil  crystals  The 
key  parameters  in  these  equations  are  the  crystal  growth 
rate  and  the  rate  of  secondary  nucleation  The  crystal 
growth  rate  is  determined  by  the  heat  transfer  rate  from 
the  crystals  to  the  fluid,  the  intrinsic  kinetics  of  the  crystals, 
surface  tension,  and  the  mass  transfer  rates  Available 
dau  indicate  that  the  growth  of  the  major  axis  of  frazil 
crystals  is  controlled  largely  by  heat  transfer  The  heat 
transfer  expression  for  disks  suspended  m  turbulent  flow 
IS  presented  The  rate  of  secondary  nucleation  can  be 
expressed  as  the  product  of  three  functions,  which  relate 
the  energy  transferred  to  crystals  by  collision  and  the  number 
of  surviving  crystals  produced  by  the  collision  The  second¬ 
ary  nucleation  rate  is  found  to  be  a  function  of  the  turbulent 
energy  dissipation  and  a  strongly  nonlinear  function  of  the 
form  and  magnitude  of  the  crystal  size  distnbuiion  The 
number  continuity  and  heat  conservation  equations  are  trou¬ 
blesome  to  solve  simultaneously  because  they  are  nonlinear 
and  dimensionally  incompatible.  However,  the  equations 
can  be  used  m  (he  development  of  models  of  frazil  ice 
formation. 

MP  1830 

HELD  INVESTIGATION  OF  ST,  LAWRENCE 
RIVER  HANGING  ICE  DAMS. 

Shen,  H.T.,  ct  al,  lAHR  International  Symposium  on 
Icc,  7ih,  Hamburg,  F.R  G ,  Aug.  27-31,  1984.  Pro¬ 
ceedings.  Vol.l,  (1984),  p  241-249,  12  refs. 

Van  DcValk.  W.A. 

39-1772 

ICE  DAMS.  RIVER  ICE,  ICE  SURVEYS,  RIVER 
FLOW.  CHANNELS  (WATERWAYS).  BOTTOM 
TOPOGRAPHY.  CANADA-SAINT  LAWRENCE 
RIVER. 

A  Held  sur%ey  of  a  hanging  ice  dam  in  the  St  Lawrence 
River  IS  reported  Cross  section  profiles  of  the  dam. 
the  channel  geometry,  and  velocity  profiles  underneath  the 
dam  were  measured  Formation  processes  of  hanging  dams 
arc  discussed  and  supported  by  Held  obsersations. 

MP  1831 

METHODS  OF  ICE  CONTROL  FOR  WINTER 
NAVIGATION  IN  INLAND  WATERS. 
Frankenstein,  G.E .  ct  al,  lAHR  International  Sym¬ 
posium  on  Icc.  7th.  Hamburg.  F.R.O..  Aug.  27-31. 
1984  Proceedings.  Vol.l.  (1984).  p.329-337.  11 
refs. 

Worticy.  C  A. 

39*1780 

ICE  NAVIGATION,  ICE  CONTROL.  RIVER  ICE. 
PORTS,  WINTER  MAINTENANCE.  ICE  BREAK¬ 
ING.  THERMAL  EFFECTS.  ICE  REMOVAL.  ICE 
BOOMS. 

Successful  methods  of  comrolling  ice  in  rivers  and  harbors 
where  winter  navigation  is  maintained  arc  described,  These 
methods  arc  developed  from  field  and  laborator>  research 
studies  and  from  operating  experiences  The  control  of 
ICC  IS  achieved  through  layout  and  design  of  harbor  fs^iliiies. 
management  of  irafhe  operations,  and  by  using  chemical, 
electrical,  mechanical,  and  thermal  methods  mctuiling  ice 
breaking,  channel  and  (Tow  modincattons.  au  bubbling,  w.irni 


water  discharges,  resistance  heating,  coatings,  and  conliol 
structures.  The  control  methods  used  must  be  evaluated 
in  terms  of  reliability,  safety,  energy  consumption,  and  environ¬ 
mental  impact  for  costs  and  effectiveness  for  both  docks 
and  harbors.  Thermal  methods  and  mechanical  methods 
arc  most  favored  by  these  criteria. 

MP  1832 

ICE  SHEET  RETENTION  STRUCTURES. 
Perham,  R.E.,  lAHR  International  Symposium  on  Ice, 
7th,  Hamburg,  F.R.G.,  Aug.  27-31,  1984.  Proceed¬ 
ings,  Vol.l,  (1984),  p.339-348,  20  refs. 

39-1781 

ICE  CONTROL,  STRUCTURES,  ICE  SHEETS,  ICE 
BOOMS,  ICE  FORMATION.  ICE  COVER,  COUN¬ 
TERMEASURES.  WATER  FLOW. 

Ice  sheets  are  formed  and  retained  in  several  ways  in  nature, 
and  an  understanding  of  these  factors  is  needed  before  most 
ice  sheet  retention  structures  can  be  successfully  applied. 
Many  retention  structures  float  and  are  somewhat  flexible, 
others  are  fixed  and  ngid  or  semirigid  An  example  of 
the  former  is  the  Lake  Erie  boom  and  of  the  latter,  the 
Montreal  ice  control  structure  ice  sheet  retention  technolo¬ 
gy  IS  changing.  The  use  of  timber  cribs  is  gradually 
but  not  totally  giving  way  to  sheet  steel  pilings  and  concrete 
cells  New  structures  and  applications  are  being  tried, 
but  with  caution.  Ice-hydraulic  analyses  are  helpful  in 
predicting  the  eflects  of  structures  and  channel  modifications 
on  ice  cover  formation  and  retention  Often,  varying 
the  flow  rate  in  a  particular  system  at  the  proper  time 
will  make  the  diflerence  between  whether  a  structure  will 
or  will  not  retain  ice  The  structure,  however,  invanably 
adds  reliability  to  the  sheet  ice  retention  process 

MP  1833 

ANALYSIS  OF  RAPIDLY  VARYING  FLOW  IN 
ICE-COVERED  RIVERS. 

Fernck,  M.G ,  lAHR  International  Symposium  on 
Ice,  7th.  Hamburg,  F.R.G.,  Aug.  27-31.  1984.  Pro¬ 
ceedings,  Vol.l,  (1984),  p.359-368,  6  refs. 

39-1783 

RIVER  FLOW.  RIVER  ICE,  ICE  COVER  EFFECT, 
ICE  BREAKUP,  WATER  WAVES,  FRICTION,  EX- 
PERIMENTATION,  ICE  JAMS,  ICEBOUND  RIV¬ 
ERS. 

Rapidly  varying  flow  waves  are  a  primary  cause  of  ice 
cover  breakup  on  rivers  Due  to  the  presence  of  ice 
and  the  difflculttes  involved  in  determining  conditions  in 
the  field,  analyses  of  nver  waves  during  breakup  are  subject 
to  much  uncertainty  We  conducted  laboratory  expenments 
to  determine  the  effects  of  the  ice  cover  upon  these  waves, 
and  to  identify  the  physical  processes  that  produce  these 
effects  The  dimensionless  fnction  scaling  parameter  of 
the  St  Venant  equations  provides  a  quantitative  estimate 
of  the  friction /inertia  balance  that  dictates  nver  wave  behavior 
Knowledge  of  this  balance  is  essential  to  interpretation  and 
analysis  of  flow  wave  data.  In  this  paper  we  apply  the 
friction  parameter  in  our  interpretation  of  the  laboratory 
data  and  address  discrepancies  between  data  and  previous 
analyses  of  an  ice  jam  release  on  the  Athabasca  River. 
MP  1834 

CRUSHING  ICE  FORCES  ON  CYLINDRICAL 
STRUCTURES. 

Morris,  C.E..  et  a),  lAHR  International  Symposium  on 
Ice,  7th,  Hamburg,  F.R.G.,  Aug.  27-31.  1984.  Pro¬ 
ceedings.  Vol.2,  (1984).  p.I-9,  19  refs 
Sodhi.  D.S. 

39-1787 

ICE  PRESSURE.  STRUCTURES.  ICE  SOLID  IN¬ 
TERFACE.  COMPRESSIVE  PROPERTIES.  ICE 
COVER  THICKNESS.  PILES,  ICE  LOADS,  ICE 
STRENGTH.  VELOCITY,  EXPERIMENTATION. 

1ne  parameters  varied  during  the  experimental  program  were 
structure  diameter  and  velocity  Maximum  icc  forces  were 
normalized  by  the  product  of  structure  diameter,  icc  thickness 
and  uncohfined  compressive  strength  of  the  ice  The  results 
show  that  ICC  forces  depend  signiflcanily  on  aspect  ratio 
and  vetocity-tO‘thickness  ratio,  and  that  variations  m  vclocity- 
to-struclurc-diametcr  ratio  does  not  iflucncc  the  maximum 
normalized  forces 

MP  1835 

CRYSTALLINE  STRUCTURE  OF  UREA  ICE 
SHEETS  USED  IN  MODELING  IN  THE  CRREL 
TEST  BASIN. 

Gow,  A.J .  lAHR  International  Symposium  on  Ice, 
7ih.  Hamburg.  FRO.  Aug  27-31,  1984  Proceed¬ 
ings.  Vol  2.  (1984),  p  241-253.  13  refs. 
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ICE  CRYSTAL  STRUCTURE.  UREA.  ARTIFI¬ 
CIAL  ICE.  .MICROSTRUCTURE.  ICE  MODELS. 
SEA  ICE.  ICE  STRENGTH.  ICE  SHEETS.  TESTS. 

Standard  petrographic  tcchniquev  were  uved  for  studying 
microviructurc  in  thin  vcctionv  of  urea  icc  sheets  now  being 
used  extensively  m  the  CRRLL  Test  Basin  for  modeling 
sea  ICC  Depending  matniy  on  the  seeding  techniques 
employed  and  partly  on  the  thermal  condition  m  the  column 
of  urca>doped  water  two  kinds  of  tec  with  radically  difTerenl 
structural  and  mechanical  properties  have  been  identifled 
In  the  one  cshihiling  vertical  c>axiv  viructure  minimal  urea 
IV  incorporated  into  (he  icc  cryvtals.  and  icc  sheets  with 
thiv  kind  of  structure  tend  to  remain  vtrong  even  after 
the  temperature  of  the  icc  tv  raivcd  ctovc  to  its  melting 
point  Icc  of  the  second  type  i'  cliaracicn/cd  by  a  prepond* 
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erance  of  crysuU  exhibiting  horizontxl  c*ixes.  This  kind 
of  ICC,  which  IS  only  produced  when  the  test  bisin  is  seeded 
prior  to  freexing,  tlso  contnins  tbundint  inclusions  of  ures 
systemiticslly  incorpoiited  into  the  crysuls;  the  ovcrtll  colum¬ 
nar  structure  of  this  ice  closely  resembles  that  of  ordinary 
sea  ice  and  optimum  test  conditions  for  modeling  purposes 
are  usually  obtained  with  warm  isothermal  ice  sheets  of 
the  tatter  type. 


MP  1836 

EVALUATION  OF  A  BIAXIAL  ICE  STRESS 
SENSOR. 

Cox,  G.F.N.,  lAHR  Intemattonal  Sympostum  on  Ice, 
7th,  Hamburg,  F.R.G.,  Aug.  27-31,  1984.  Proceed¬ 
ings,  Vol.2.  [1984],  p.349-361. 

39-1816 

ICE  LOADS,  STRESSES,  MEASURING  INSTRU¬ 
MENTS,  TESTS 

Controlled  laboratory  tests  were  performed  to  --valuate  the 
response  of  a  cylmdneal,  biaxial  ice  stress  sensor  The 
tests  demonstrate  that  the  sensor  has  a  tow  temperature 
sensitivity  and  is  not  significantly  affected  by  differential 
thermal  expansion  between  the  ice  and  gauge  Loading 
tests  on  fresh  water  and  saline  ice  blocks  containing  the 
embedded  sensor  show  that  the  sensor  has  a  resolution 
of  20  kPa  and  an  accuracy  of  better  than  15%  under  a 
vanety  of  uniaxial  and  biaxial  loading  conditions 


MP  1837 

STRUCTURE  OF  FIRST-YEAR  PRESSURE 
RIDGE  SAILS  IN  THE  PRUDHOE  BAY  RE¬ 
GION. 

Tucker,  W.B.,  ct  al,  Alaskan  Beaufort  Sea  ecosystems 
and  environments  Edited  by  P.W.  Barnes,  D.M. 
Schell  and  E.  Reimnitz,  Orlando,  FL,  Academic  Press, 
1984,  P.11S-13S,  25  refs. 

Sodhi,  D.S.,  Govoni,  J.W. 

39-1873 

PRESSURE  RIDGES,  ICE  STRUCTURE,  SEA  ICE, 
ICE  COVER  THICKNESS,  ICE  SHEETS,  MOD¬ 
ELS,  ICE  PILEUP,  UNITED  STATES-ALASKA— 
PRUDHOE  BAY. 


MP  1838 

SOME  PROBABILISTIC  ASPECTS  OF  ICE 
GOUGING  ON  THE  ALASKAN  SHELF  OF  THE 
BEAUFORT  SEA. 

Weeks,  W.F.,  et  al,  Alaskan  Beaufort  Sea.  ecosystems 
and  environments.  Edited  by  P.W.  Barnes,  D.M 
Schell  and  E.  Reimnitz,  Orlando,  FL,  Academic  Press, 
1984,  p  213-236,  23  refs. 

Barnes,  P.W.,  Rearic,  D.M.,  Reimnitz,  E. 

39-1877 

ICE  SCORING,  PRESSURE  RIDGES,  BOTTOM 
TOPOGRAPHY,  OCEAN  BOTTOM,  STATISTI¬ 
CAL  ANALYSIS,  OFFSHORE  STRUCTURES,  DE¬ 
SIGN,  BOTTOM  SEDIMENT,  PIPELINES,  BEAU¬ 
FORT  SEA. 


MP  1839 

DETERMINING  DISTRIBUTION  PATTERNS 
OF  ICE-BONDED  PERMAFROST  IN  THE  U.S. 
BEAUFORT  SEA  FROM  SEISMIC  DATA. 
Neave,  K.G.,  et  al,  Alaskan  Beaufort  Sea.  ecosystems 
and  environments.  Edited  by  P.W.  Barnes,  D.M 
Schell  and  E.  Reimnitz,  Orlando,  FL,  Academic  Press, 
1984,  p.237-258,  24  refs. 

Sellmann,  P.V. 

39-1878 

SUBSEA  PERMAFROST,  SEISMIC  VELOCITY, 
PERMAFROST  DISTRIBUTION,  EXPLORA¬ 
TION,  CRUDE  OIL,  SEISMiC  REFRACTION, 
VELOCITY,  TEMPERATURE  DISTRIBUTION, 
DETECTION,  BEAUFORT  SEA. 
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USE  OF  SIMILARITY  SOLUTIONS  FOR  THE 
PROBLEM  OF  A  WETTING  FRONT-A  QUES¬ 
TION  OF  UNIQUE  REPRF.SENTATION. 
Nakano,  Y.,  Sep.  1982,  Vol.5.  p.lS6-l66,  30  refs. 
39-1937 

SEEPAGE,  water,  POROUS  MATERIALS. 
SOIL  PHYSICS.  SOIL  WATER  MIGRATION. 
FLOW  RATE,  ANALYSIS  (MATHEMATICS). 

The  use  of  similsnty  solutions  for  the  problem  of  borironlxl 
infiltration  of  water  into  a  scmi.infinite.  dry  and  homogeneous 
porous  medium  is  studied  based  upon  some  recent  results 
of  functional  analysis  It  is  found  that  the  so.caItcd  nnn- 
unique  representation  of  reported  experimental  moisture  pro¬ 
files  for  this  problem  is  not  necessarily  evidence  against 
the  validity  of  the  extended  Darcy  s  law  for  unsaliiratcd 
flow  through  porous  mrdia 


MP  1841 

TRANSPORT  OF  WATER  IN  FROZEN  SOIL:  3. 
EXPERIMENTS  ON  THE  EFFECTS  OF  ICE 
CONTENT- 

Nakano,  Y.,  et  al.  Mar.  1984,  Vol.7,  p.28-34,  5  refs. 
Tice,  A.R.,  Oliphant,  J.L. 

39-1945 

WATER  TRANSPORT,  FROZEN  GROUND, 
GROUND  ICE,  SOIL  WATER  MIGRATION, 
WATER  VAPOR,  WATER  CONTENT,  EX¬ 
PERIMENTATION. 

Effects  of  ice  content  on  the  transport  of  water  in  frozen 
soil  are  studied  experimentally  and  theoretically  under  isother- 
mal  conditions  A  physical  law,  that  the  flux  of  water 
in  unsaturated  frozen  soil  is  proportional  to  the  gradient 
of  total  water  content,  is  proposed.  Theoretical  justification 
is  made  by  the  use  of  the  two-phase  flow  theory.  The 
experimental  results  are  shown  tosupport  the  proposed  physical 
law.  The  results  of  this  study  arc  presented  in  two  parts 
The  experimental  aspects  of  the  study  are  presented  in  this 
paper  and  the  second  paper  contains  the  theo-ctical  aspects 
of  the  study. 


MP  1842 

ROLE  OF  HEAT  AND  WATER  TRANSPORT  IN 
FROST  HEAVING  OF  FINE-GRAINED  POR¬ 
OUS  MEDIA  UNDER  NEGLIGIBLE  OVERBUR¬ 
DEN  PRESSURE. 

Nakano,  Y..  et  al,  June  1984,  Vol.7,  p.93-102, 18  refs. 
Horiguchi,  K. 
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FROST  HEAVE,  HEAT  TRANSFER.  WATER 
TRANSPORT.  SOIL  WATER  MIGRATION,  POR¬ 
OUS  MATERIALS,  WATER  INTAKES,  GRAIN 
SIZE,  FINES. 

An  equation  accurately  describing  the  rate  of  frost  heave 
IS  derived  by  using  the  mixture  theory  of  continuum  mechanics 
It  is  shown  that  the  rate  of  frost  heave  is  determined  mainly 
by  the  rate  of  heat  removal  and  the  rate  of  water  intake 
When  the  phase  equilibnum  holds  in  the  system,  the  relation 
between  the  rate  of  heat  removal  and  the  rate  of  water 
intake  is  shown  to  depend  mainly  on  the  phase  composition 
data  of  a  given  medium.  By  studying  reported  expcnmenul 
data,  it  is  found  that  the  phase  equilibrium  may  hold  until 
the  rale  of  heat  removal  reaches  a  ceruin  entical  value. 
When  the  rate  of  heat  removal  exceeds  this  critical  value, 
the  phase  equilibrium  may  possibly  be  disrupted  for  some 
media. 


MP  1843 

TRANSPORT  OF  WATER  IN  FROZEN  SOIU  4. 
ANALYSIS  OF  EXPERIMENTAL  RESULTS  ON 
THE  EFFECTS  OF  ICE  CONTENT. 

Naknno,  Y.,  et  al,  June  1984,  Vol.7,  p,58-66,  19  refs. 
Tice,  A.R  ,  Oliphant,  J.L. 

39-1946 

WATER  TRANSPORT,  FROZEN  GROUND, 
GROUND  ICE,  SOIL  WATER  MIGRATION,  DIF¬ 
FUSION,  ANALYSIS  (MATHEMATICS) 

Effects  of  ICC  content  on  the  transport  of  water  in  frozen 
soil  are  studied  expcrimenully  and  theoretically  under  isother¬ 
mal  conditions  A  physical  law.  that  the  flux  of  water 
in  unsaturated  frozen  soil  is  proportional  to  the  gradient 
of  total  water  content  is  proposed  Theoretical  juslificalion 
IS  made  by  the  use  of  the  two-phase  flow  theory  The 
experimental  results  arc  shown  tosupport  the  proposed  physical 
law  The  results  of  this  study  arc  presented  in  two  parts 
and  this  is  the  second  paper  desenbing  the  theoretical  aspects 
of  the  study. 


MP  1844 

RHEOLOGY  OF  GLAaER  ICE. 

Jezek,  K.C.,  et  al.  Mar.  15.  1985.  227(4692),  p.l335- 
1337,  13  refs. 

Alley.  R.B  ,  Thomas,  R.H. 

39-1942 

GLACIER  ICE,  RHEOLOGY.  ICE  SHELVES. 
STRAINS.  ICE  MECHANICS.  ANTARCTICA- 
ROSS  ICE  SHELF. 

A  new  method  for  calculating  the  stress  field  in  bounded 
ice  shelves  is  UKd  to  compare  strain  rate  and  dcviatnric 
stress  on  the  Ross  Icc  Shelf.  Anurctica  The  analysis 
shows  that  strain  rate  (per  second)  increases  as  the  third 
power  of  deviatoric  stress  (in  newtons  per  square  meter), 
with  a  constant  of  proportionality  equal  to  2  3  x  10  to 
the  -25th  power  (Auth  ) 


MP  1845 

S1TF.-SPECIFIC  AND  SYNOPTIC 
METEOROLOGY. 

Bales.  R.E..  June  1983.  .SR  83-16.  SNOW-ONE-B 
data  report,  p.  1 3-80.  ADB-088  224. 

39-1952 

SYNOPTIC  METEOROLOGY,  SNOWFALL. 
METEOROLOGICAL  DATA,  SNOW  COVER. 
SNOW  CRY.STAL  .STRUCTURE.  WIND  VELOCI¬ 
TY.  AIR  MASSES.  STATISTICAL  ANALYSIS. 


MP  1846 

ATMOSPHERIC  TURBULENCE  MEASURE¬ 
MENTS  AT  SNOW-ONE-B. 

Andreas,  E.L ,  June  1983,  SR  83-16,  SNOW-ONE-B 
data  report,  p  81-87,  ADB-088  224. 

39-1953 

ATMOSPHERIC  CIRCULATION,  SNOWFALL, 
SPECTRA.  REFRACTION,  TURBULENCE, 
ELECTROMAGNETIC  PROPERTIES,  MEASUR¬ 
ING  INSTRUMENTS. 

MP  1847 

SNOW  CHARACTERIZATION  AT  SNOW-ONE- 
B. 

Berger.  R.H.,  et  al,  June  1983,  SR  83-16,  SNOW- 
ONE-B  data  report,  p.155-195,  ADB-088  224, 2  refs. 
Fisk,  D.,  Koh,  G.,  Lacombe,  J. 

39-1955 

ICE  CRYSTAL  STRUCTURE,  SNOW  CRYSTAL 
STRUCTURE,  SNOW  CRYSTAL  GROWTH, 
SNOW  COVER  DISTRIBUTION,  PARTICLE  SIZE 
DISTRIBUTION,  SNOWFALL,  TEMPERATURE 
EFFECTS,  HUMIDITY,  STATISTICAL  ANAL¬ 
YSIS. 

MP  1848 

SUMMARY  OF  THE  STRENGTH  AND  MODU¬ 
LUS  OF  ICE  SAMPLES  FROM  MULTI-YEAR 
PRESSURE  RIDGES. 

Cox,G.F.N  .etal.  Mar.  1985, 107(1),  p.93-98,  14  refs. 
For  another  source  see  38-2035. 

Richter.  J.A.,  Weeks.  W.F.,  Mellor,  M. 

39-2082 

PRESSURE  RIDGES,  ICE  STRENGTH,  COM¬ 
PRESSIVE  PROPERTIES,  STRAINS,  TEMPERA¬ 
TURE  EFFECTS,  POROSITY.  TESTS. 

Over  two  hundred  unconfined  compression  tests  were  per¬ 
formed  on  vertical  ice  samples  obtained  from  10  multi¬ 
year  pressure  ndges  in  the  Beaufort  Sea  The  tests  were 
performed  on  a  closed-loop  clectrohydraulic  testing  machine 
at  two  strain  rates  l/IOO.OOOand  I  /  1,000/s  and  two  tempera¬ 
tures  (-20  and  -SO  This  paper  summanzes  the  sample 
preparation  and  testing  techniques  used  m  the  investigation 
and  presents  data  on  the  compressive  strength  and  initial 
tangent  modulus  of  the  ice 

MP  1849 

PRELIMINARY  EXAMINATION  OF  THE  EF¬ 
FECT  OF  STRUCTURE  ON  THE  COMPRES¬ 
SIVE  STRENGTH  OF  ICE  SAMPLES  FROM 
MULTI-YEAR  PRESSURE  RIDGES. 

Richter,  J  A  .etal.  Mar.  1985, 107(1),  p.99-102, 9 refs. 
For  another  source  see  38-2037  (MP  1685). 

Cox,  G.F.N. 

39-2083 

PRESSURE  RIDGES,  ICE  CRYSTAL  STRUC¬ 
TURE,  ICE  STRENGTH.  COMPRESSIVE  PROP¬ 
ERTIES,  STRAINS,  SEA  ICE.  TEMPERATURE 
EFFECTS,  POROSITY.  TESTS. 

A  series  of  222  uniaxial  constant-strain-ratc  compression 
tests  was  performed  on  vertical  multi-year  pressure  ridge 
sea  ICC  samples  A  preliminary  analysis  of  the  effect 
of  structure  on  the  compressive  strength  of  the  icc  was 
performed  on  78  of  these  tests  Test  parameters  included 
a  temperature  of  -5C  (23F)  and  strain  rates  of  l/IOO.OOO 
and  I  / 1 .000/x  Columnar  ice  loaded  parallel  to  the  elongat¬ 
ed  crystal  axes  and  perpendicular  to  the  crystal  c-axis  was 
consistently  the  strongest  type  of  ice  The  strength  of 
the  columnar  samples  decreased  significantly  as  the  orientation 
of  the  elongated  crystals  approached  the  plane  of  maximum 
shear  .Samples  containing  granular  icc  or  a  mixture  of 
granular  and  columnar  ice  resulted  in  intermediate  and  low 
strength  values  No  clear  relationship  could  be  established 
bctwccnstructurcandstrcngthforthcscicetypes  ^  However, 
in  general,  their  strength  decreased  with  an  increase  in  porosity 

MP  1850 

DESIGN  AND  PERFORMANCE  OF  WATER-RE¬ 
TAINING  EMBANKMENTS  IN  PERMAFROST. 
Saylcs,  F.H.,  International  Conference  on  Permafrost, 
4th,  Fairbanks.  Alaska,  July  17-22.  i983  Final  pro- 
eeedings,  Washington.  D.C..  National  Aeademy  Press, 
1984.  p.31-42.  Refs,  p.40-42 
39-2124 

PERMAFROST  BENEATH  STRUCTURES. 
water  RETENTION.  DA.MS.GROUNDTHAW- 
ING,  FREEZE  THAW  CYCLES.  EMBANK¬ 
MENTS.  MAINTENANCE,  DESIGN.  PERMA¬ 
FROST  THER.VIAL  PROPERTIES.  ARTIFICIAL 
FREEZING.  SOIL  FREEZING.  COLD  W  EATHER 
CONSTRUCTION. 

To  dale,  the  walcr-relaining  vtriictiirev  conxlrticlcd  and  main- 
Ixincd  on  pcrniafrovl  in  North  America  have  been  designed 
and  built  using  a  combination  of  soil  mechanics  principles 
for  unfrozen  soils  and  unproven  permafrost  theory  In 
the  U.SSR.  at  least  five  sizeable  hydroelcclric  and  water 
supply  embankment  dams  as  well  as  several  small  water 
supply  embankment  dams  have  been  constructed  and  main¬ 
tained  on  pcmiafrosi  fhe  larger  ilams  arc  understood 
to  have  performed  well,  but  the  smaller  dams  have  been 
a  mis  of  successes  and  failures  Specific  crilcria  arc  still 
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lacking  for  design,  operation,  and  post,construction  monitonng 
of  water-retaining  embankments  founded  on  permafrost 
The  purpose  of  this  presentation  is  to  review  the  current 
practice,  point  out  how  it  is  delicient,  and  note  what  major 
problems  need  attention. 


MP  1851 

STATUS  OF  NUMERICAL  MODELS  FOR  HEAT 
AND  MASS  TRANSFER  IN  FROST-SUSCEPTI¬ 
BLE  SOILS. 

Berg,  R.L.,  Intcmationil  Conference  on  Permafrost, 
4th,  Fairbanks,  Alaska,  July  17-22,  1983.  Final  pro¬ 
ceedings,  Washington,  D.C.,  National  Academy  Press, 
1984,  p.67-71.  Refs,  p.69-71. 

39-2130 

PERMAFROST  THERMAL  PROPERTIES. 
FROST  RESISTANCE,  HEAT  TRANSFER.  MAS3 
TRANSFER,  THERMAL  CONDUCTIVITY, 
FROST  HEAVE.  MATHEMATICAL  MODELS, 
HYDRAULICS,  LATENT  HEAT,  MOISTURE 
TRANSFER,  BOUNDARY  LAYER. 


MP  1852 

SUBSEA  PERMAFROST  DISTRIBUTION  ON 
THE  ALASKAN  SHELF. 

Sellmann,  P.V.,  et  al.  International  Conference  on  Per¬ 
mafrost,  4th,  Fairbanks,  Alaska,  July  17-22,  1983. 
Final  proceedings,  Washington,  D.C.,  National 
Academy  Press,  1984,  p.7S-82,  30  refs. 

Hopkins,  D.M. 

39-2131 

SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION,  PERMAFROST  THERMAL  PROPER¬ 
TIES.  PERMAFROST  DEPTH.  OCEAN  BOITOM, 
WATER  TEMPERATURE,  SHORES.  SEISMIC 
SURVEYS.  BOTTOM  SEDIMENT,  CHUKCHI 
SEA,  BEAUFORT  SEA. 


MP  1853 

LABORATORY  TESTS  AND  ANALYSIS  OF 
THERMOSYPHONS  WITH  INCLINED 
EVAPORATOR  SECnONS. 

Zarling,  J.P.,  et  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  Symposium,  4th,  Dallas.  Tex¬ 
as,  Feb.  17-21, 198S.  Proceedings,  Voi.2,  New  York, 
American  Society  of  Mechanical  Engineers,  1985, 
p.31-37,  16  refs. 

Haynes,  F.D. 

39-2392 

SUBGRADE  SOILS,  COOLING.  EVAPORATION, 
HEAT  TRANSFER.  THERMAL  CONDUCTIVI¬ 
TY,  WIND  TUNNELS,  WIND  VELOCITY.  AIR 
TEMPERATURE,  FOUNDATIONS,  GRAVEL. 
ANALYSIS  (MATHEMATICS). 

Subgradc  cooling  methods  in  cold  regions  include  the  use 
of  thermosyphons  with  inclined  evaporator  sections.  This 
laboratory  study  was  conducted  to  determine  the  thermal 
performance  charactenstics  of  a  thermosyphon  Evaporator 
inclination  angles  ranged  from  0  to  12  deg  from  the  horizontal. 
A  standard  full  size  thermosynhon,  charged  w*ith  carbon 
dioxide,  was  tested  in  CRREL's  atmospheric  wind  tunnel. 
Empirical  expressions  are  presented  for  heat  removal  rates 
as  a  function  of  wind  speed  and  ambient  air  temperature 
for  each  of  the  inclined  evaporator  angles  An  approximate 
analytical  method  is  also  presented  for  foundation  thermal 
design  using  thermosyphons  under  buildings  with  a  slab- 
on-grade  foundation  Heat  gains  f'oni  the  slab  to  the 
thermosyphon  as  well  as  the  cvspoi.  tor  temperature  are 
presented  as  functions  of  time. 


MP  1854 

FREEZING  OF  SOIL  WITH  PHASE  CHANGE 
OCCURRING  OVER  A  FINITE  TEMPERATURE 
ZONE. 

Lunardtnt,  V.J.,  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  4th.  Dallas.  Texas. 
Feb.  17-21,  1985  Proceeding.  Vol.2.  New  York. 
American  Society  of  Mechanical  Engineers.  1985, 
p.38-46,  10  refs. 

39-2393 

SOIL  FREEZING.  PHASE  TRANSFORMA¬ 
TIONS.  TEMPERATURE  DISTRIBUTION. 
ANALYSIS  (MATHEMATICS).  FREEZE  THAW 
CYCLES,  UNFROZEN  WATER  CONTENT. 
THERMAL  CONDUCTIVITY. 

While  many  materials  undergo  phase  change  at  a  fixed  tempera- 
lure.  soil  systems  exhibit  a  definite  rone  of  phase  change 
The  variation  of  unfrozen  water  with  Icmpcraltirc  vaizvcs 
the  soil  to  freeze  or  thaw  over  a  finite  temperature  range 
Exact  and  approximate  solutions  are  given  for  conduction 
phase  change  of  plane  layers  of  sod  with  water  contents 
that  vary  linearly,  quadralically.  and  exponentially  with  temper 
ature  The  temperature  and  phase  change  depths  are  found 
to  vary  significantly  from  those  of  the  constant  icmperatiirc 
or  Neumann  problem 


MP  1855 

DETERMINING  THE  CHARACTERISTIC 
LENGTH  OF  FLOATING  ICE  SHEETS  BY  MOV- 
ING  LOADS. 

Sodhi,  D.S.,  et  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  Symposium,  4th,  Dallas,  Tex¬ 
as,  Feb.  17-21,  1985.  Proceedings,  Vol.2,  New  York, 
American  Society  of  Mechanical  Engineers,  1985, 
p.155-159,  6  refs. 

Martinson,  C.R..  Tucker,  W.B. 

39-2408 

FLOATING  ICE,  ICE  SHEETS,  ICE  COVER 
THICKNESS,  DYNAMIC  LOADS,  ICE  DEFOR¬ 
MATION,  VELOCITY,  TESTS. 

To  determine  the  characteristic  length  of  a  floating  ice  sheet, 
the  deflection  of  the  ice  sheet  must  be  measured  in  response 
to  a  known  load  Dcflectron  measurements  with  a  deflcc- 
tometer  require  reference  to  a  fixed  datum.  A  simple 
deflection  measuring  technique  is  desenbed  here  that  is  based 
on  integration  of  the  response  of  a  sensitive  slope  transducer 
to  a  moving  load  at  constant  speed.  This  procedure  docs 
not  require  reference  to  a  fixed  datum,  instead  the  gravitational 
field  acts  as  the  datum  The  characteristic  lengths  obtained 
from  the  slope-integration  method  compare  very  favorably 
with  those  obtained  from  direct  measurement  of  deflections. 

MP  1856 

TENSILE  STRENGTH  OF  MULTI-YEAR  PRES¬ 
SURE  RIDGE  SEA  ICE  SAMPLES. 

Cox,  G.F.N.,  ct  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  Symposium,  4th,  Dallas,  Tex¬ 
as,  Feb.  17-21, 1985.  Proceedings,  Vol.2,  New  York, 
American  Society  of  Mechanical  Engineers,  1985, 
p.186-193.  20  refs. 

Richter-Menge,  J.A. 

39-2412 

PRESSURE  RIDGES,  ICE  STRENGTH,  TENSILE 
PROPERTIES,  SEA  ICE,  STRESS  STRAIN  DIA¬ 
GRAMS.  TESTS. 

Thirty-six  constant  strain-tatc  uniaxial  tension  testa  were 
performed  on  vertically  oriented  multi-year  pressure  ridge 
samples  from  the  Beaufort  Sea.  The  tests  were  perform^ 
on  a  closcd-loop  electro-hydraulic  testing  machine  at  two 
stratn  rates  <1/100000  and  l/lOOO/s)  and  two  temperatures 
<-20  and  -50  This  paper  summarizes  the  sample  prepara, 
lion  and  testing  techniques  used  in  the  investigation  and 
presents  data  on  the  tensile  strength,  initial  tangent  modulus, 
and  failure  stratn  of  the  tee. 

MP  1857 

STRUCTURE,  SALINITY  AND  DENSITY  OF 
MULTI-YEAR  SEA  ICE  PRESSURE  RIDGES. 
Richtcr-Mcnge,  J  A .  et  al,  Intenutional  Offshore  Me¬ 
chanics  and  Arctic  Engineering  Symposium,  4th,  Dal¬ 
las,  Texas,  Feb.  17-21,  1985.  Proccedinp,  Vol.2, 
New  York,  American  Society  of  Mechanical  Engi¬ 
neers.  1985,  p.194-198.  It  refs. 

Cox.  G.F.N. 

39-2413 

PRESSURE  RIDGES,  ICE  STRUCTURE.  ICE 
SALINITY,  ICE  DENSITY.  SEA  ICE.  ICE  LOADS. 
PROFILES.  BEAUFORT  SEA. 

Data  are  presented  on  the  variation  of  ice  structure,  salinity, 
and  density  in  multi-year  pressure  ndges  from  the  Beaufort 
Sea.  Two  continuous  multi-year  pressure  ridge  cores  arc 
examined  as  well  as  ice  sample  data  from  numerous  other 
pressure  ridges  The  results  suggest  that  the  large  scale 
properties  of  multi-year  pressure  ridges  arc  not  isotropic, 
and  that  the  use  of  anisotropic  ridge  models  may  result 
m  lower  design  ridge  ice  loads 

MP  1858 

GRAIN  SIZE  AND  THE  COMPRESSIVE 
STRENGTH  OF  ICE. 

Cole,  D.M .  Inlcrnational  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  4th.  Dallas.  Texas. 
Feb.  17-21,  1985.  Proceedings.  Vol.2.  New  York. 
American  Society  of  Mechanical  Engineers.  1985. 
p  220-226.  15  refs. 

39-2416 

ICE  STRENGTH.  COMPRE-SSIVE  PROPERTIES. 
GRAIN  SIZE.  .STRE.SS  STRAIN  DIAGRAMS. 
TE.STS. 

Thiv  work  prcvcniv  ihe  results  of  uniaxial  compression  tests 
on  freshwater  polycrystallinc  ice  Grain  size  of  the  lest 
material  ranged  from  I  5  to  5  mm.  siram  rate  ranged  from 
I / 1 ,000,000  to  l/lOO/s  and  Ihc  lcmpcratv.re  was -5  C  The 
gram  size  effect  emerged  clearly  as  the  strain  rale  increased 
to  1/IOO.OOOfs  and  persisted  to  Ihe  highcsl  applied  strain 
rates  On  average,  the  stated  increase  in  gram  sire  brought 
about  a  decrease  in  peak  stress  of  approximately  Jl*"-  The 
occiirrcnvc  of  the  gram  size  cfTccI  snins  ted  with  the  onset 
of  visible  cracking  The  strength  of  the  material  increased 
to  a  maximum  at  a  strain  rate  of  1  1,000.  s.  and  then 
dropped  somewhat  as  the  strain  rate  increased  further  to 
I  100  s  .Strain  al  peak  stress  generally  tended  to  decrease 
with  both  increasing  grain  size  and  increasing  siram  rale 
The  results  arc  discussed  in  terms  of  the  dcformalional  mcsh- 
anisms  which  lead  to  the  nbs.rved  behavior 


MP  1859 

IN-ICE  CALIBRATION  TESTS  FOR  AN  ELON¬ 
GATED,  UNIAXIAL  BRASS  KX  STRESS  SEN¬ 
SOR. 

Johnson.  J.B..  Intemitional  Offshore  Mechanics  and 
Arctic  Engineering  Symposium.  4th,  Dallas,  Texas, 
Feb.  17-21,  1985.  Proceedings,  Vol.2,  New  York, 
American  Society  of  Mechanical  Engineers,  1985, 
p.244-249,  8  refs. 

39-2420 

ICE  LOADS,  STRESSES,  MEASURING  INSTRU¬ 
MENTS.  LOADS  (FORCES),  DESIGN,  TESTS. 

An  elongated,  uniaxial  brass  ice  stress  sensor  has  been  devel¬ 
oped  by  the  Univereity  of  Alaska  and  used  in  several  field 
experiments.  Laboratory  calibration  tests  have  been  con¬ 
ducted.  in  a  60  X  29  5  X  8  5  in  (1524  x  750  x  216  mm) 
ice  block  into  which  the  sensor  was  froxen.  to  determine 
the  sensor’s  response  characteristics.  Test  results  indicate 
that  the  sensor  acts  as  a  stress  concentrator  with  a  stress 
concentration  factor  of  2  4  and  transverse  sensitivity  of  • 
I  3  at  stresses  below  30  Ibf/sq  in  (207  kPa)  At  stresses 
greater  than  30  Ibf/sq  in  the  stress  concentration  factor 
increased  and  the  sensor  exhibited  a  time  delay  response 
to  load  Differences  of  22%  were  measured  between  the 
measured  sensor  stress  immediately  after  a  constant  ice  load 
was  applied  and  the  asymptotic  stress  limit  Interpretation 
of  measured  sensor  stresses  can  be  considered  reliable  at 
ambient  ice  stress  levels  below  30  Ibf/sq  in 


MP  1860 

CALIBRATING  CYLINDRICAL  HOT-FILM 
ANEMOMETER  SENSORS. 

Andreas,  E.L,  et  al,  June  1986,  3(2),  p.283-298.  Refs. 
p.298. 

Murphy.  B. 

40-4484 

ANEMOMETERS. 

We  report  the  results  of  82  separate  calibrations  of  cylindrical, 
platinum  hot-fiim  anemometer  sensors  in  air.  The  calibra¬ 
tions  for  each  sensor  involved  a  determination  of  its  tempera¬ 
ture-resistance  characteristics,  a  study  of  its  heat  transfer 
in  forced  convection,  and  an  investigation  of  its  yaw  response. 
The  convective  heat  transfer  relation  that  we  denve  predicts 
the  Nusselt  number  of  the  sensor  as  a  linear  function  of 
R  exp.  040.  where  R  is  the  Reynolds  number  based  on 
sensor  diameter  (1  <R<43)  For  the  53  micrometer  diame¬ 
ter  sensors  that  we  us^.  this  heat  transfer  relation  applies 
to  wind  speeds  t>pical  of  the  atmospheric  surface  layer, 
1  to  20  m/s.  From  the  heat  transfer  relation  we  also 
dev  ise  a  method  for  determining  hot-film  operating  characteris¬ 
tics  at  temperatures  other  than  the  calibration  temperature 
Hmze's  relation  is  the  best  model  for  the  yaw  response 
of  these  sensors,  being  valid  over  virtually  the  entire  range 
of  yaw  angles,  0  to  90  deg  Although  the  yaw  parameter 
k  does  depend  on  the  flo«  velocity,  that  dependence  is 
so  weak  in  the  atmosphenc  surface  layer  that  k  can  be 
assumed  constant  at  0  3. 


MP  1861 

TECHNIQUE  FOR  OBSERVING  FREEZING 
FRONTS. 

Coibcck.  S.C,  Jan.  1985,  139(1),  p. 1 3-20,  8  refs. 
39-2563 

ICE  WATER  INTERFACE.  FREEZING,  ICE  FOR¬ 
MATION.  SOIL  FREEZING.  ICE  LENSES, 
TESTS. 

On  the  basis  of  observations  of  freezing  fronts  and  liquid 
inclusions  in  liquid-saturated  glass  beads,  a  simple  technique 
IS  dcKribed  for  making  these  direct  observations  The 
ice-watcr  interface  al  the  freezing  front  was  concave  when 
viewed  from  the  ice  side,  because  the  glass  beads  were 
preferentially  wetted  by  the  liquid  The  size  and  number 
of  liquid  inclusions  decreased  with  distance  behind  the  freezing 
front.  More  liquid  is  trapped  smaller  glass  beads 
The  liquid  inclusions  are  probably  enriched  in  soluble  impuri¬ 
ties  No  tendency  for  pressure  buildup  or  ice  lense  formation 
was  observed,  perhaps  because  large  particles  were  uKd 
It  IS  very  important  to  extend  these  observations  to  other 
conditions,  especially  to  smaller  particle  sizes 


MP  1862 

GRAIN  GROWTH  AND  THE  CREEP  BEHAV¬ 
IOR  OF  IC*E. 

Cole.  D  M  .  Feb.  1985.  10(2).  p  187-189.  4  refv 
39-2560 

ICE  CREEP,  ICE  CRACKS.  ICE  FORMATION, 
GRAIN  SIZE.  RIIEOLOOV.  ICE  GROWTH. 
STRAINS.  TESTS. 
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MP  1863 

THERMAL  (2-5.6  MICRON)  EMITTANCE  OF 
DIATHERMANOUS  MATERIALS  AS  A  FUNC¬ 
TION  OF  OPTICAL  DEPTH,  CRITICAL  ANGLE 
AND  TEMPERATURE. 

Munis,  R.H.,  et  al,  Society  of  Photo-Optical  In¬ 
strumentation  Engineers.  Proceedings,  Vol.5 10.  In¬ 
frared  technology  X,  Bellingham,  WA,  1984,  p.209- 
220,  11  refs. 

Marshall,  SJ. 

39-2842 

TEMPERATURE  MEASUREMENT,  MATERI¬ 
ALS,  INFRARED  PHOTOGRAPHY,  THERMAL 
RADIATION,  OPTICAL  PROPERTIES,  SPEC¬ 
TRA,  REFLECTIVITY,  TEMPERATURE  EF¬ 
FECTS,  MATHEMATICAL  MODELS. 

Thennal  measurtmenu  of  the  normal  cmittance  of  several 
diathermanous  materials  were  made  at  15  2  C.  4  9  C  and 
-S.6  C.  Calculations  of  the  total  hemispheric^  cmittance 
were  made  from  normal  cmittance  and  plotted  afainai  the 
optical  depth.  A  comparison  of  these  data  with  a  model 
proposed  by  Gardon  indicates  that  at  near*ambtent  tempera^ 
tures  they  afree  very  closely.  It  has  been  observed  that 
normal  cmittance  is  greater  than  hemispherical  cmittance 
by  approx.  5%  for  both  weakly  and  strongly  absorbing  materials, 
this  is  attributable  to  phase  differences  in  the  multiply  reflected 
internal  radution  attempting  to  exit  the  specimen  throughout 
steradians.  Other  radiation  properties  of  the  matenals, 
Le.  diffuse  transmittance,  absorption  coeffiaent.  and  absorption 
index  were  calculated. 

MP  1864 

ATTENUATION  AND  BACKSCATTER  FOR 
SNOW  AND  SLEET  AT  96,  140,  AND  225  GHZ. 
Nemtrich,  L,  et  al,  Dec.  1984,  SR  84-35,  Snow  Sym¬ 
posium,  4th,  Hanover,  NH,  Aug.  14-16,  1984.  ^o- 
ceedings,  Vol.l,  p.41-S2.  ADB-090  935.  3  refs. 
Wellman,  R.J.,  Gordon,  B.E.,  Hutchins,  D.R.,  Turner, 
G.A.,  Lacombe,  J. 

39-2947 

ATTENUATION,  SNOWFLAKES.  BACKSCAT- 
TERING,  ICE  CRYSTALS.  WAVE  PROPAGA¬ 
TION.  SNOWFALL,  RAIN,  TRANSMISSION. 
METEOROLOGICAL  FACTORS. 

Measurements  are  reported  for  attenuation  and  backscatter 
at  96.  140,  and  225  GHz  for  falling  snow  and  for  mixed 
snow,  sleet,  and  ram  The  measurements  «ere  made  with 
the  Harry  Diamond  Laboratones  Near-Mtilimeter  Wave  Mo¬ 
bile  Measurement  Facility  at  the  SNOW.TWO  Test  at  Gray¬ 
ling.  Ml.  durin|  the  winter  of  1983*1984.  The  dependence 
of  the  attenuation  and  backscatter  levels  on  frequenc).  snow 
mass  conceniraiion.  and  ground-level  air  temperature  are 
diKusscd.  Measurements  dade  at  96  GHz  with  various 
combinations  of  transmitter  and  receiver  polarizations  showed 
no  polanzauon-related  effects  on  the  attenuation  or  backscatter 
levels. 

MP  1865 

CATALOG  OF  SMOKE/OBSCURANT  CHARAC¬ 
TERIZATION  INSTRUMENTS. 

0*Bricn,  H.W.,  et  •!,  Dec.  1984,  SR  84-35,  Snow  Sym- 
po$ium,  4th,  Hanover.  NH,  Aug.  14-16,  1984.  Pro¬ 
ceedings,  Vol.l,  p.77-82,  ADB-090  935. 

Bowen,  S.L. 

39-2950 

WAVE  PROPAGATION.  TRANSMISSION,  AIR 
POLLUTION,  ELECTRICAL  MEASUREMENT. 
ATTENUATION,  OPTICAL  PROPERTIES. 
SNOWFLAKES.  AEROSOLS.  DUST,  MEASUR- 
ING  INSTRUMENTS.  RADIOMETRY.  BACK- 
SCATTERING. 

The  requirement  for  improved  quanttflcaiion  of  obscuration 
parameters  is  generally  recognized  by  those  who  attempt 
to  measure,  evaluate  or  predict  cleciro-optical  system  perform¬ 
ance  during  penods  of  adverse  transmission  conditions  A 
broad  spectrum  of  measurement  devices,  ran^ng  from  simple 
to  extremely  sophisticated,  are  presently  m  use  for  making 
obscurant  measurements.  To  minimize  duplication  of  effort 
and  to  help  disseminate  information  on  the  current  status 
of  instrumentation,  the  Project  Manager  for  Smoke/  Obscurants 
tasked  the  U  S.  Army  Cold  Regions  Research  and  Engineenng 
Laboratory  with  initiating  a  catalog  of  instrumcntaiion  current¬ 
ly  used  by  government  agencies  and  their  contractors  to 
make  obscuration  measurements 

MP  1866 

PERFORMANCE  OP  MICROPPO.ESSOR- 
CONTROLLED  SNOW  CRYSTAL  REPLICATOR. 
Koh,  G.,  Dec.  1984.  SR  84-35.  Snow  Symposium.  4th. 
Hanover,  NH. Aug.  14-16.  1984.  Proceedings.  Vol.l. 
p.l07.|  1 1,  ADB-090  935.  4  refs. 

39-2954 

SNOW  CRYSTAL  STRL'CTURE.  SNOWFALL. 
TRANSMISSION.  ELECTROMAGNETIC  PROP- 
ERTIES.  SNOWFLAKES.  ICE  CRYSTAL  REPI I- 
CAS.  ARTIFICIAL  SNOW. 

Changes  in  snow  crystal  characteristics  during  snowstorms 
are  frequently  observed  A  continuous  record  of  ihesc 
chances  is  required  to  study  the  effect  of  airborne  snow 
on  the  transmission  properties  of  clectromainetic  energy 
A  continuous  snow  crystal  replicator  suitable  for  this  task 
has  been  developed  and  was  field-  tested  at  the  .SSO^i^ 


II  exercise.  This  replicator,  which  employs  a  Formvar 
technique  for  snow  crystal  replication  develops  by  Schaefer 
(1956)  possesses  electronic  and  mechanical  features  previously 
unavailable  in  other  replicators  and  represents  a  significant 
improvement  in  Formvar  replication  technique.  A  micro¬ 
processor  controls  the  operation  of  the  replicator,  resulting 
in  improved  quality  of  snow  crystal  replicas  as  well  as  a 
decrease  in  data  reduction  time  This  is  accomplished 
by  1)  regulating  the  temperature  of  a  heater  bar  designed 
to  reduce  blushing  (condensed  moisture  on  the  film  which 
obscures  the  detail^  structures  of  replicated  cry'stals),  2) 
ensuring  uniform  thickness  of  the  Formvar  coating  by  adjusting 
the  flow  rate  according  to  film  speed.  3)  encoding  time 
on  the  film,  and  4)  monitoring  motion  of  the  film  to  ensure 
proper  operation  of  the  replicator  A  description  of  this 
instrument  is  presented  and  details  of  its  operation  at  SNOW 
11  are  discussed. 

MP  1867 

NEW  METHOD  FOR  MEASURING  THE  SNOW- 
SURFACE  TEMPERATURE. 

Andreas,  E.L.,  Dec.  1984,  SR  84-35.  Snow  Symposi¬ 
um,  4th,  Hanover.  NH,  Aug.  14-16.  1984.  Proceed¬ 
ings,  Vol.l.  p.161-169,  ADB-090  955.  5  refs. 

39-2959 

SNOW  SURFACE  TEMPERATURE.  HUMIDITY, 
HYGROMETERS,  DEW  POINT,  SURFACE 
ROUGHNESS,  METEOROLOGICAL  DATA. 
THERMISTORS.  ANALYSIS  (MATHEMATICS). 

Because  of  the  tenuousness  of  a  snow  cover,  measuring 
its  surface  temperature  is  not  easy.  The  surface  is  til* 
defined  and  easily  disturbed,  invasive  transducers  commonly 
used  for  other  surfaces  may  thus  be  mappropnate  for  snow 
A  hygrometnc  method  is  desenbed  for  mcasunng  the  snow- 
surface  temperature,  the  advanuges  are  that  it  is  non-invasive 
and  non-radiative  and  that  it  depends  only  weakly  on  the 
surface  structure.  The  key  assumption  is  that  air  at  a 
snow  surface  is  in  saturation  with  the  snow,  the  dew-point 
temperature  of  the  air  is  thus  T(s).  the  surface  temperature 
Consequently,  under  the  right  conditions,  by  measuring  the 
dew-point  temperature  10  cm  above  the  surface,  we.  in 
effect,  measure  the  surface  temperature 

MP  1868 

OVERVIEW  OF  METEOROLOGICAL  AND 
SNOW  COVER  CHARACTERIZATION  AT 
SNOW-TWO. 

Bates,  R.E.,  et  al.  Dec.  1984,  SR  84-35,  Snow  Sym¬ 
posium,  4th,  Hanover,  NH,  Aug.  14-16,  1984  Pro¬ 
ceedings.  Voll,  p.I7|.191.  ADB-090  935,  6  refs. 
O’Brien,  H.W. 

39-2960 

SNOW  COVER  DISTRIBJJTION,  SNOW  PHY- 
SICS.  METEOROLOGICAL  DATA,  MILITARY 
OPERATION.  SNOW’  DEPTH.  SNOW  DENSITY, 
UNFROZEN  WATER  CONTENT,  TEMPERA¬ 
TURE  DISTRIBUTION.  GRAIN  SIZE.  TESTS. 

The  performance  of  military  airborne  down-look  systems, 
regardless  of  wavelength,  depends  upon  the  recognition  of 
dmerences  between  target  and  background  features  as  viewed 
through  an  intenening  medium.  In  cold  regions  the  back¬ 
ground  may  consul  partially  or  entirely  of  snow  cover  dunng 
winter  months  Prediction  or  cvaluat.on  of  system  perform¬ 
ance  under  such  conditions  requires  dciaiied  charactcnzation 
of  snow  cover,  meteorological  situation  and.  in  some  cases, 
subsurface  features  such  as  soil  This  paper  presents  a 
brief  overview  of  meteorological  and  snow  cover  ^kground 
measurements  made  at  Camp  Grayling.  Michigan,  dunng 
SNOW«*nVO  Eight  independent  system  tests  were  sup¬ 
ported.  each  of  which  required  meteorological  and/or  snow- 
cover  **ground-lruth'*  charactcnzation  Support  was  provid¬ 
ed  al  four  meteorological  sites  and  seven  snow  cover  characten- 
ration  locations  Methodology  is  desenbed  briefly  and 
a  luting  given  of  available  data  taken  by  CRRBL  in  support 
of  these  tests 

MP  1869 

APPROACH  TO  SNOW  PROPAGATION  .MOD¬ 
ELING. 

Koh,  G ,  Dec  1984,  SR  84-35.  Snou  Symposium.  4ih. 
Hanover, NH,  Aug.  14-16. 1984  Proceedings.  Vol  I, 
p.247.259.  ADB-090  935.  9  refs 
39-2965 

SNOWFALL.  TRANSMISSIVITY.  ATTENUA¬ 
TION.  SNOW  CRYSTAL  STRUCTLRE.  SOLAR 
RADIATION.  PARTICLE  SIZE  DISTRIBUTION. 
ELECTROMAGNETIC  PROPERTIES,  MATH¬ 
EMATICAL  MODELS.  FALLING  BODIES.  IN¬ 
FRARED  RADIATION.  RADIATION  ABSORP¬ 
TION. 

The  attenuation  of  electromagnetic  energy  iransmiiicd  through 
falling  snow  can  be  determined  if  tuflicicnt  information  regard¬ 
ing  the  ph)Sieai  and  optical  properties  of  airborne  vnow 
IS  known  Due  to  the  eomples  and  dynamic  nature  of 
falling  snow  the  neecssary  parameters  to  predici  transmission 
are  often  diflicult  to  measure  Therefore  it  is  necevsar) 
to  carefully  evaluate  all  the  snow  properties  that  arc  meavurabte 
m  order  to  identify  some  ideal  set  of  snow  parameters 
that  can  be  used  to  adequately  m^Hlel  transmission  through 
falling  snow  A  basic  quar.tiiaitve  measurement  «»f  falling 
snow  that  can  he  commuously  monitored  is  the  mass  concenira 
tion  Thus  a.i  approach  to  minleling  trans-nitlancc  through 
airborne  snow  using  mass  ccmceniralior.  as  one  of  the  inpv.ts 
should  be  thoroughly  investigated  1h«'  paper  esplorc' 


a  potential  method  of  predicting  transmittance  based  on 
mass  concentration  measurement,  taking  into  consideration 
the  size  and  shape  of  the  snow  cry’stals  Although  the 
paper  focuses  on  visible  radiation  the  concepts  discussed 
are  also  applicable  to  infrared  radiation 

MP  1870 

FORWARD-SCATTERING  CORRECTED  EX- 
TINCnON  BY  NONSPHERICAL  PARTICLES. 
Bohren,  CF.,  ct  al,  Dec.  1984,  SR  84-35.  Snow  Sym¬ 
posium.  4ih,  Hanover,  NH,  Aug.  14-16.  1984.  Pro¬ 
ceedings,  Vol.l,  p.261-271.  ADB.090  935,  16  refs. 
Koh,  G. 

39-2966 

SNOW  CRYSTAL  STRUCTURE,  LIGHT  SCAT¬ 
TERING.  SNOWFLAKES.  WAVE  PROPAGA¬ 
TION.  PARTICLES.  ANALYSIS  (MATHEMAT¬ 
ICS). 

Measured  extinction  of  light  by  particles,  especially  those 
much  larger  than  the  wavelength  of  the  light  illuminating 
them,  must  be  corrected  for  forw'ard  scattered  light  collected 
by  the  detector  Near-forward  scaitenng  by  arbitrary  norup- 
hencal  particles  is.  according  to  Fraunhofer  diffraction  theory, 
more  sharply  peaked  than  that  by  spheres  of  equal  project^ 
area  Tiie  difference  between  Kaitering  by  a  nonspherical 
particle  and  that  by  an  equal-area  sphere  is  greater  the 
more  diffusely  the  particle’s  projected  area  is  dutributed 
about  Its  centroid  Snowflakes  arc  an  example  of  large 
atmospheric  particles  that  are  often  highly  nonspherical. 
Calculations  of  the  forward-scattering  correction  to  extinction 
by  ice  needles  have  been  made  under  the  assumption  that 
they  can  be  approximated  as  randomly  oriented  prolate  spher¬ 
oids  (aspect  ratio  10-1)  The  correction  factor  can  be 
as  much  as  207c  less  than  that  for  equal-area  spheres  depending 
on  the  detector's  acceptance  angle  and  the  wavelength  Ran¬ 
domly  onented  oblate  spheroids  scatter  more  nearly  like 
equal-area  spheres 

MP  1871 

DISCRETE  REFLECnONS  FROM  THIN  LAY¬ 
ERS  OF  SNOW  AND  ICE. 

Jezek,  K.C.  et  a).  Dec.  1984.  SR  84-35,  Snow  Sym¬ 
posium.  4th,  Hanover,  NH,  Aug.  14-16,  1984.  Pro¬ 
ceedings,  Vol.l.  p.323-331,  ADB-090  935,  II  refs. 
Gay.  C.S. 

39-2971 

REMOTE  SENSING,  SNOW  PHYSICS,  ICE  PHY¬ 
SICS,  REFLECTION,  RADAR  ECHOES,  WAVE 
PROPAGATION,  SNOW  ACOUSTICS.  ICE 
ACOUSTICS.  ELECTROMAGNETIC  PROPER¬ 
TIES. 

A  new  approach  was  developed  for  computing  the  impulse 
response  of  a  layered  material  Our  approach  is  different 
from  other  formulations  m  that  we  rely  on  a  simple  algorithm 
for  polynomial  division  rather  than  the  usual  and  more  cumber¬ 
some  matrix  schemes  Our  model  ts  strictly  valid  for 
normally  incident  plane  waves  and  docs  not  allow  for  dispersion 
in  a  lossy  matcnsl  but  we  can  account  for  geometrical 
spreading  ano  believe  the  technique  can  be  adapted  for 
oblique  incidence  The  advantages  of  our  technique  are 
simplicity  and  the  impulse  nature  of  the  solution  Conse¬ 
quently.  we  can  compute  the  band  limited  response  of  the 
layered  material  through  a  straightforward  convolution  of 
the  impulse  response  wuh  any  desired  source  function  In 
this  paper,  we  outline  the  method  and  discuss  examples 
of  radar  waves  reflecicd  from  layers  of  snow  and  ice  We 
suggest  the  method  may  be  a  convenient  tool  for  modelers 
studying  acoustic  and  electromagnetic  reflections  from  snow 
and  ice  cover 

MP  1872 

EXPLOSIVE  OBSCURATION  SUB-TEST  RE¬ 
SULTS  AT  THE  SNOW-TWO  FIELD  EXPERI¬ 
MENT. 

Ebcrsole.  J.F.,  cl  al.  Dec.  1984,  SR  84-35.  Snow  Sym¬ 
posium.  4ih.  ilanovcr,  NH.  Aug.  14-16,  1984.  Pro¬ 
ceedings.  Vol  I.  p.347-354.  ADB-090  935 
Williams.  R.R..  Bates.  R.E. 

39-2973 

TRANSMISSIVITY.  EXPLOSIVES.  SNOW  COV¬ 
ER.  ICE  COVER.  VISIBILITY.  ATTENUATION. 
TIME  FACTOR.  EXPLOSION  EFFECTS.  SANDS. 
TESTS. 

A  senes  of  explosive  obscuration  trials  was  conducted  m 
January  t9]IZasasub-tcsttotheSNO\^  TWO  Held  experiment 
conducted  in  Grayling.  Ml  In  this  paper,  a  discussion 
ts  presented  of  the  time  space-dependent  obscuration  effects 
pri^uccd  by  explosives  detonated  on  snow  i^e  ground  cover 
In  addition,  time  space  dependent  thermal  signatures  of  the 
resulting  craters  arc  prcKntcd 

MP  1873 

SNOW  CHEMISTRY  OF  OBSCURANTS 
RELEASED  DURING  SNOW-TWO/SMOKE 
WEEK  VI. 

Cragin.  J  H..  Dec  1984.  SR  84-35.  Smm  S>mpo«um. 
4ih.  Ilanovcr.  Ml.  Aug.  14-18.  1984  Proceedings. 
Vol  1.  p  409-416.  ADB-090  935 
39-2980 

SMOKE  GI-.SF.RATORS.  SNOW  COMPOSITION. 
CHEMIC  AL  AN  AIYSIS.  SNOWEALI .  INFRA¬ 
RED  RADIATION.  VISIBII.irV.  PARTICI.F.  SIZE 
DISTRIBUTION.  AEROSOLS 
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SNOW  AND  ICE  PREVENTION  IN  THE  UNIT- 
ED  STATES. 

Minsk,  L.D..’  1986,  28(1),  p.37-42.  In  Italisn  with 
French,  German  and  English  summaries. 

40-4443 

SNOW  REMOVAL,  ICE  REMOVAL,  ICE  CON¬ 
TROL,  ROAD  MAINTENANCE,  WINTER 
MAINTENANCE,  COUNTERMEASURES. 
SNOW  ACCUMULATION,  CHEMICAL  ICE  PRE¬ 
VENTION,  UNITED  STATES. 


MP  1875 

ANALYSIS  OF  RIVER  WAVE  TYPES. 

Ferrick,  M.G.,  Feb.  1985,  21(2),  p.209-220,  20  refs. 
39-3098 

WAVE  PROPAGATION,  RIVER  FLOW,  ICE 
JAMS,  DAMS,  ELECTRIC  POWER.  FLOODS. 
RAIN,  MATHEMATICAL  MODELS. 

In  thb  p«per  wc  consider  lon|*pcriod,  shtJlow^water  waves 
in  nvers  that  arc  a  consequence  of  unsteady  flow  River 
waves  result  from  hydroelectric  power  generation  or  flow 
control  at  a  dam.  the  breach  of  a  dam.  the  formation  or 
release  of  an  ice  lam.  and  rainfalhrunoff  processes.  ‘pie 
Sdnt'Venant  equations  are  generally  used  to  desenbe  river 
waves.  This  paper  ts  an  investigation  into  areas  which 
are  fundamental  to  river  wave  mMcling  The  analysts 
is  ba^  on  the  concept  that  nver  wave  behavior  is  determined 
by  the  balance  between  friction  and  inertia  The  Saint* 
Venant  equations  are  combined  to  form  a  system  equation 
that  is  written  in  dimensionless  form.  The  dominant  terms 
of  the  system  equation  change  with  the  relative  magnitudes 
of  a  group  of  dimensionless  scaling  parameters  that  quantify 
the  fficUon*ineriia  balance  These  scaling  parameters  arc 
continuous,  indicating  that  the  various  river  wave  types  and 
the  tran^tions  between  them  form  a  spectrum 


MP  1876 

EFFECT  OF  ICE  COVER  ON  HYDROPOWER 
PRODUenON. 

Yipt,  P.D..  ct  il.  Sep.  1984, 1 10(3),  p  231-234, 7  refs. 
Shen,  H.T. 

39-3096 

ICE  COVER  EFFECT,  RIVER  FLOW.  RIVER  ICE, 
WATER  LEVEL.  DAMS.  ICE  CONDITIONS. 
ELECTRIC  POWER,  ICE  SURFACE.  ICE  COVER 
STRENGTH,  SURFACE  ROUGHNESS. 


MP  1877 

EFFECT  OF  SAMPLE  ORIENTATION  ON  THE 
COMPRESSIVE  STRENGTH  OF  MULTI-YEAR 
PRESSURE  RIDGE  ICE  SAMPLES. 
Richtcr-Mengc.  J.A ,  et  al,  Conference  Arctic  ”85. 
Proceedinp.  Civil  engineering  in  the  Arctic  offshore. 
Edited  by  F.L.  Bennett  and  J.L.  Machemehl,  New 
York,  American  Society  of  Civil  Engineers,  1985, 
p.465-475,  13  refs. 

Cox.  G.F.N. 

39-3196 

PRESSURE  RIDGES.  COMPRESSIVE  PROPER¬ 
TIES,  ICE  STRENGTH.  IMPACT  STRENGTH, 
STRAINS.  POROSITY.  ICE  SAMPLING.  BEAU¬ 
FORT  SEA. 

Matched  pairs  of  honzontal  and  .erttcal  sea  icc  samples 
were  taken  from  a  multoyear  prcssufc_  nd,c  in  the  Beaufort 
Sea  Each  pair  was  tested  in  uriasiai  constant  strain- 
rate  compression  to  evaluate  the  effect  of  sample  orientation 
on  the  compressive  strength  The  results  indicate  that 
sample  orientation  must  be  considered  in  the  interpretation 
of  ndge  compressive  strength  data 


MP  1878 

TRIAXIAL  COMPRESSION  TESTING  OF  ICF- 
Cox,  G.F.N.,  cl  al.  Conference  Arctic  '85  Proceed¬ 
ings.  Civil  engineering  in  the  Arctic  offshore.  Edit¬ 
ed  by  F.L.  Bennett  and  J.L.  Machemehl,  New  York. 
American  Society  of  Civil  Engineers,  1985.  p.476*488. 
II  refs. 

Richter-Mcngc,  J.A. 

39-3197 

ICE  STRENGTH.  COMPRESSIVE  PROPERTIES. 
STRESS,  STRAIN  DIAGRAM.S,  TESTS.  MEASUR¬ 
ING  INSTRUMENTS 

Procedures  haic  been  refined  for  performing  conslanl-slrain 
rale  inaxial  tests  on  ice  samples  The  equipment  is  designed 
such  lhal  the  confining  pressure  axial  stress  ratio  remains 
esmsiant  Sample  axial  dtxplasemenis  arc  measured  inxidc 
the  cell  on  the  sample  and  oulside  the  cell  belsseen  the 
cell  and  the  loading  pixion  In  addition  to  resiessing 
the  development  of  rhe  equipment  and  tcxiing  procedures, 
data  ate  preienicd  to  illusiralc  Ihe  problems  of  using  oiiliidc 
dtsplaeemeni  measurements  In  general,  direel  axial  dis- 
placement  measurements  on  rhe  sample  are  essential  In  oblain 
accurale  lest  strain  rates  and  ise  moiiuli  This  is  partisularly 
true  for  hrillle  tee  at  loss  temperalures.  high  strain  rates, 
and  high  confining  pressures 


MP  1879 

SHEAR  STRENGTH  IN  THE  ZONE  OF  FREEZ¬ 
ING  IN  SALINE  SOILS. 

Cha-iberltin,  E.J.,  Conference  Arctic  '85.  Proceed- 
iny.  Civil  engineering  in  the  Arctic  offshore.  Edit¬ 
ed  by  F.L.  Bennett  and  J  L.  Machemehl,  New  York, 
American  Society  of  Civil  Engineers,  1985,  p.566-574. 

4  refs. 

39-3205 

FROZEN  GROUND  STRENGTH,  SALINE  SOILS. 
SHEAR  STRENGTH,  DEFORMA'HON.  SOIL 
FREEZING.  CLAY  SOILS.  SANDS,  SEA  WATER. 
TEMPERATURE  EFFECTS,  TESTS. 

Laboratory  direct  shear  strength  testa  were  conducted  on 
sand  and  clay  soil  samples  as  they  were  freezing.  Samples 
prepared  with  seawater  and  distilled  water  were  tested  in 
a  modified  direct  shear  box  at  shear  plane  temperatures 
ranging  from  0  C  to  -5  C.  The  shear  strengths  of  the 
freezing  saline  clay  and  sand  samples  were  observed  to 
be  significantly  less  than  shear  strengths  of  the  fresh  wrier 
samples.  For  the  clay  samples,  these  shear  strength  diffct. 
cnees  could  be  account^  for  principally  by  the  1,8  C  freezing 
point  depression  caused  by  the  salts  in  the  sea  water,  the 
two  shear  strength  curves  neatly  paralleling  and  overlapping 
each  other  when  plotted  versus  icmperaiurc  below  freezing 
In  a  similar  plot  for  the  sands,  the  two  curves  diverge 
considerably  from  a  common  strength  at  0  C.  It  is  shown 
that  the  shear  strength  reduction  of  the  saline  clay  soil 
is  pnnapally  the  result  of  increased  unfrozen  water  content 
It  IS  postulated  that  knowledge  of  unfrozen  water  content 
relationships  for  frozen  saline  soils  will  probably  allow  better 
predictive  capabilities  for  the  shear  strength  in  the  freezing 
zone. 

MP  1880 

EXPLORA-nON  OF  A  RIGID  ICE  MODEL  OF 
FROST  HEAVE. 

O'Neill,  K.,  et  *1,  Mar.  1985, 21(3),  p.281-296, 29  refs. 
Miller.  R.D. 

39-3276 

FROST  HEAVE.  GROUND  ICE,  ICE  MODELS, 
ICE  LENSES,  FREEZING  RATE.  ICE  GROWTH, 
MATHEMATICAL  MODELS,  FROZEN 
GROUND  THERMODYNAMICS. 

A  numerical  model  is  explored  which  simulates  frost  heave 
in  saturate,  granular,  air-free,  solute-free  soil  It  is  based 
on  equations  develop^  from  fundamental  thermomcchanical 
considerations  and  previous  laboratory  invcstigiiions  Al¬ 
though  adequate  data  are  lacking  for  strict  expeiimcnul 
veriliution  of  Ihe  model.  »e  note  that  simulationa  produce 
an  oserall  course  of  evenu  together  with  siinifieant  speeine 
features  which  are  familiar  froin  laboratory  experience. 
Siinulalcd  heave  hislonea  show  proper  scnsilivilies  in  Ihe 
shapes  and  orders  of  magnitude  of  output  responses  and 
m  the  relations  between  crucial  factors  such  as  hease  cate, 
ricezing  rale,  and  overburden. 

MP  1881 

SIMILARITY  SOLUTIONS  OF  THE  CAUCHY 
PROBLEM  OF  HORIZONTAL  FLOW  OF 
WATER  THROUGH  POROUS  MEDIA  FOR  EX¬ 
PERIMENTAL  DETERMINATION  OF  DIF- 
FUSIVITY. 

Ntkano,  Y..  Mtr.  1985,  8(1),  p.26-31.  23  refs. 
39-3379 

POROUS  MATERIALS,  WATER  FLOW.  DIFFU¬ 
SION.  WATER  CONTENT,  MATHEMATICAL 
MODELS,  EXPERIMENTATION. 

An  cxpcrtmenul  method  for  determining  diffusivily  is  studied 
by  using  similarity  solutions  of  Ihe  Cauchy  problem  of  honzon- 
lal  flow  of  water  through  homogeneous  parous  media  The 
Ihcorelical  juslificalion  of  the  method  is  piesenicd  by  applying 
a  milhemalical  theorem  recently  dented  by  Van  Duyn 
Some  impotlaot  asnects  of  data  analysis  ate  diKUSsed  by 
using  ictuai  cxpcnmenlsl  data 

MP  1882 

NUMERICAL  SIMULATION  OF  NORTHERN- 
HEMISPHERE  SEA  ICE  VARIABILITY.  1951- 
1980. 

Walsh,  J.E..  el  al.  May  20.  1985. 90(C3).  p  4847-4865. 
36  tefs. 

Hiblcr,  W.D..  III.  Ross.  B. 

39-3431 

SEA  ICE.  ENVIRONMENT  SIMULATION.  SEA¬ 
SONAL  VARIATIONS.  ICE  MODELS.  DRIFT. 
ICE  COVER  THICKNESS. 

The  model  is  run  with  a  daily  rime  slep  and  is  forced 
by  intcrsnnually  varying  fields  of  gcostrophtc  wind  and  termp- 
eraturc-dcritcd  thermodynamic  fluxes  The  results  include 
documentation  of  Ihe  Knstltvilies  to  the  source  of  the  rhermo- 
I  dynsmte  forcing  data  and  lo  ihe  number  of  thickness  levels 
i  in  the  thermody  nimtc  fotmulstion  The  fields  of  ice  v  cloeily 

and  thickness  show  strong  seasons!  as  well  as  inlerannual 
vatiabtlily  The  Pacific  gyre  is  found  lo  be  well-developed 
[  in  spring  and  autumn  but  less  so  in  winter  and  summer 
The  simulated  velocities  show  no  biss  but  considersbie  scalier 
relative  to  the  drtfl  of  the  Arctic  buoys  in  1979  and  1980 
.  An  analysis  of  the  regionsi  mass  budgets  shows  lhal  the 
1  normal  seasonal  cycle  is  conirnllcd  ptimaitly  by  the  theiroo>l)  - 
I  niroic  processes  bur  ihsi  the  Ihickncst  anomalies  in  much 
of  the  Arctic  are  alinbulabic  plimalil)  lo  dynamic  procccscs 
during  winler.  spring,  and  auliimn  Thermodynamic  pro- 


cesses  contnbutc  more  strongly  to  summer  anomalies  neaz 
the  ICC  edge  The  tendency  for  tee  anomalies  lo  be  arlvected 
by  the  pattern  of  mean  drift  ia  apparent  in  muliiscason 
lag  correUtions  involvini  subregions  of  the  Arctic  Basin 
anJ  the  peripheral  seas  (Auth.  mod.) 

MP  1883 

GROWTH  AND  MECHANICAL  PROPERTIES 
OF  RIVER  AND  LAKE  ICE. 

Rantseier,  R  O.,  Quebec.  P.Q.,  Universit6  Laval,  Feb. 
1972,  243p.,  Ph.D.  thesis  Corrected  Oct.  1975. 
119  refs. 

39-3387 

ICE  MECHANICS.  RIVER  ICE,  LAKE  ICE,  ICE 
GROWTH.  ICE  CRYSTAL  STRUCTURE,  ICE 
PHYSICS,  SNOW  ICE.  TEMPERATURE  EF¬ 
FECTS,  METEOROLOGICAL  FACTORS,  GRAIN 
SIZE,  ICE  CREEP,  EXPERIMENTATION. 

MP  1884 

SCIENCE  PROGRAM  FOR  AN  IMAGING 
RADAR  RECEIVING  STATION  IN  ALASKA. 
Weller,  G.  et  al.  Pasadena.  CA,  U.S.  National 
Aeronautics  and  Space  Administration,  Dec.  1,  1983, 
45p.,  19  refs. 

Carsey,  F.,  Holt.  B..  Rothrock,  D.A.,  Weeks,  W.F. 
39-3415 

REMOTE  SENSING.  ICE  CONDITIONS,  STA¬ 
TIONS,  RESEARCH  PROJECTS.  SEA  ICE  DIS¬ 
TRIBUTION,  OCEANOGRAPHY,  MARINE 
GEOLOGY,  GLACIOLOGY,  VEGETA'nON, 
UNITED  STATES-ALASKA.  ARCTIC  OCEAN. 
There  would  be  broad  scientific  benefit  in  establishing  in 
Alaska  an  imaging  radar  receiving  suiion  that  would  collect 
dau  from  the  European  Space  Agency's  Remote  Sensing 
Satellite,  ERS-1;  this  station  would  acquire  imagery  of  the 
ice  cover  from  the  American  temtonal  waters  of  the  Beaufort, 
Chukchi,  and  Bering  Seas,  this  suiion,  in  conjunction  with 
similar  stations  proposed  for  Kiruna,  Sweden,  and  Pnnee 
Albert,  Canada,  would  provide  synoptic  coverage  of  nearly 
the  enure  Arctic  The  value  of  such  coverage  to  upecta 
of  fKcanography.  geology,  glaciology,  and  botany  is  considered. 

MP  1885 

CONTROLLING  RIVER  ICE  TO  ALLEVIATE 
ICE  JAM  FLOODING. 

Deck,  D.S.,  lAHR  Inlemgtionil  Symposium  on  lee, 
7th.  Hamburg,  F.R.G..  Aug.  27-31,  1984  Proceed¬ 
ings,  Vol.3,  [1984],  p.69-76,  4  refs. 

39-3471 

ICE  CONTROL.  RIVER  ICE.  ICE  JAMS,  FLOODS, 
ICE  BOOMS,  ICE  BREAKUP,  ICE  COVER  THICK¬ 
NESS.  MODELS,  COUNTERMEASURES. 

Many  eommunttiea  affected  by  ice  jam  flooding  have  aeeeptcd 
the  event  aa  unpreveniabic  Others  have  approached  their 
problem  u  one  of  open  chinnel  flow  snd^  implemented 
sUndard  projects  such  as  channel  modincations  or  dikes 
to  combat  their  floodini  We  feel  that  the  best  approach 
ts  to  control  the  nver  ice  before  it  poses  a  problem,  by 
controlling  either  freerc*up  or  break-up  This  paper  ad* 
dresses  our  involvement  at  two  areas  where  tee  jam  flooding 
has  caused  severe  economic  hardship  and  loss  of  life.  An 
icc  boom  has  been  used  to  control  the  formation  of  nver 
ice  at  Oil  City.  Pennsylvania,  and  a  permanent  ice  control 
structure  will  be  constructed  on  Caienovia  Creek  in  West 
Seneca.  New  York,  to  control  the  river  ice  dunng  break* 
up. 

MP  1886 

4TH  REPORT  OF  WORKING  GROUP  ON  TEST¬ 
ING  METHODS  IN  ICE. 

Earle,  E  N  .  cl  al.  lAHR  International  Symposium  on 
Ice.  7ih.  Hamburg.  F  R.G  .  Aug  27-31.  1984.  Pro¬ 
ceedings.  Vol.4,  [I984j.  p.l*4l.  Refs,  passim. 
Frcderking.  R  ,  Cavrilo.  V.P.,  Goodman.  D.J.,  Hlusl- 
cr.  F.U..  Mellor,  M.,  Petrov,  I.G.,  Vaudrey,  K. 
39*3494 

ICE  PHYSICS.  ICE  STRENGTH.  AIR  ENTRAIN¬ 
MENT.  ICE  FRICTION.  COMPRESSIVE  PROP¬ 
ERTIES.  FLEXURAL  STRENGTH 
MP  1887 

FORCES  ASSOCIATED  WITH  ICE  PILE-UP 
AND  RIDE-UP. 

Sodhi.  D.S .  cl  al.  lAHR  International  Symposium  on 
Icc.  7ih.  Hamburg.  F.R.G,  Aug  27-31.  1984.  Pro¬ 
ceedings.  Vol.4.  (I984j,  p.239-262.  Refs,  p.257-262. 

1  Kovacs.  A 

39.350c 

ICE  LOADS.  ICE  PILEUT.  ICE  OVERRIDE. 
FLOATING  ICE.  ICE  MECHANiCwS.  ICE  PRES- 
‘  SURE.  ICE  SOLID  INTERFACE.  WIND  FAC- 
I  TORS.  OCEAN  WAVES.  ANALYSIS  (MATH- 
I  EMATICS).  PRE.SSLRE  RIDGE.S. 

A  review  of  the  lileraiure  on  shore  ice  pile*up  and  tide* 
up  observations  is  presented  alone  with  the  average  forces 
avsocialcd  with  the  phenomena  Besides  vvmd/ water  driving 
;  for«cs.  It  iv  povtnialed  that  storm  surges  or  wave'  may 
al»o  carry  the  floating  ice  'heet  farther  inland,  where  damage 
I  to  structure'  and  human  lives  is  possible  A  brief  review 
I  •>  prevented  of  the  analytical  and  espcnmsnial  work  done 
to  understand  the  behavior  of  t<c  sheets  in  relation  to  its 
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pilinf  or  riding  up  (he  beich  A  short  summary  of  each 
model  study  that  is  reported  in  open  literature  is  also  given. 


MP  1818 

HEAT  AND  MOISTURE  ADVECTION  OVER 
ANTARCnC  SEA  ICE. 

Andreas,  E.L.,  May  1985,  113(5),  p.736-746,  27  refs. 
39-3554 

ICE  EDGE,  HEAT  LOSS,  SEA  ICE  DISTRIBU¬ 
TION,  PACK  ICE,  ANTARCTICA— WEDDELL 
SEA. 

Surfaee-Ievel  meteorological  observations  and  upper-air  sound- 
inp  in  the  Weddell  ^a  provide  the  first  m  situ  look  at 
conditions  over  the  deep  antarctic  ice  pack  in  the  spring. 
Uie  surface-level  temperature  and  humidity  were  relatively 
high,  and  both  were  positively  correlated  with  the  northerly 
component  of  the  850  mb  wind  vector  as  far  as  600  km 
from  the  ice  edge.  Since  even  at  its  maximum  extent, 
at  least  6Q7*  of  the  antarctic  ice  pack  is  within  600  km 
of  the  open  ocean,  long-range  atmosphcnc  transport  of  heat 
and  moisture  from  the  ocean  must  play  a  key  part  in  anurctic 
sea  ice  heat  and  mass  budgets  From  one  case  study, 
the  magnitude  of  the  ocean's  role  is  inferred  at  this  time 
of  year  the  total  turbulent  surface  heat  loss  can  be  greater 
under  seiltherly  winds  than  under  northerly  ones.  (Auth.) 


MP  1889 

ENERGY  EXCHANGE  OVER  ANTARCTIC  SEA 
ICE  IN  THE  SPRING. 

Andreas,  E.L..  et  al.  July  20,  1985,  90(C4).  p.7199- 
7212,  Refs.  p.721 1-7212. 

Makshtas,  A.P. 

39-3640 

SEA  ICE,  ABLATION,  RADIATION  BALANCE, 
HEAT  FLUX. 

In  October  and  November  of  1981.  during  the  US-USSR 
Weddell  Polynya  Expedition,  we  made  the  first  measurements 
ever  of  the  turbulent  and  radiative  fluxes  over  the  interior 
pack  ice  of  the  southern  ocean  The  daily  averaged,  surface- 
averaged  sum  of  these  fluxes— the  so-called  balance,  which 
comprises  the  conductive,  heat  storage,  and  phase-change 
terms— wu  positive  for  all  but  one  day  during  the  cruise, 
the  ablation  season  had  begun.  Variability  in  the  sum 
of  the  turbulent  fluxes  produced  most  of  the  vanability 
in  the  balance  These  turbulent  fluxes  generally  correlated 
with  the  geostrophic  wind— a  northerly  wind  (in  off  the 
ocean)  transferring  heal  to  the  surface,  and  a  southerly  wind 
removing  it.  (Auth) 


MP  1890 

USE  OF  REMOTE  SENSING  FOR  THE  U.S. 
ARMY  CORPS  OP  ENGINEERS  DREDGING 
PROGRAM. 

McKiin,  H.L.,  et  al.  International  Symposium  on 
Remote  Sensing  of  Environment,  ISth,  Paris,  France, 
Oct.  1-5,  1984.  Proceedings,  Ann  Arbor,  Environ¬ 
mental  Research  Institute  of  Michigan,  (1985], 
p.1141-1150.  Refs.  p.l  147-1 149. 

Klemas,  V..  Gatto,  L.W ,  Merry.  C  J. 

39-3707 

REMOTE  SENSING.  DREDGING,  SEDIMENT 
TRANSPORT.  CHANNELS  (WATERWAYS). 
SUSPENDED  SEDIMENTS.  ENVIRONMENTAL 
IMPACT. 

The  objectives  of  (his  study  were  to  review  the  uses  of 
exbting  remote  sensing  techniques  for  providing  data  in 
the  Corps  of  Engineers  dredging  program,  to  define  promising 
new  techniques  for  monuonng  dredging  operations,  and  to 
recommend  those  techniques  that  should  be  used  nnw  and 
those  to  be  developed  for  future  use  The  uses  for  which 
remote  sensing  techniques  were  evaluated  include  channel 
surveys  and  engineenng  considerations,  monitonng  of  sediment 
drift  and  dispersion  during  dredging  operations,  monitoring 
of  water  quality  and  suspended  sediment  concentration,  dispos¬ 
al  site  selection  and  monitonng  of  environmental  effects 
at  disposal  sites,  and  long-range  dredged  matenal  disposal 
management  strategies 


MP  1891 

FULL-CYCLE  HFjkTlNG  AND  COOLING 
PROBE  METHOD  FOR  MEASURING  THER¬ 
MAL  conductivity. 

McGaw,  R..  (1984).  No.84.WA/HT-I09.  8p.  32 
refs. 

39-3902 

thermal  conductivity.  COOLING.  HEAT¬ 
ING.  THERMAL  DIFFUSION.  ANALYSIS 
(MATHEMATICS).  TESTS. 

A  modification  of  the  traditional  probe  test  procedure  is 
desenbed  which  incorporates  (he  cooling  stage  that  succeeds 
each  heating  stage.  The  improved  procedure  enabes  a 
second  value  of  thermal  conduclivily  to  be  determined  for 
each  test.  A  companson  between  the  two  value*  gives 
a  measure  of  the  experimental  error  for  the  test.  a.-.u  provides 
a  means  by  which  physical  changes  within  the  test  specimen 
may  be  detected  If  the  amhicni  test  temperature  of  the 
specimen  has  altered  during  a  test,  the  effect  on  the  test 
values  may  also  be  determined  through  a  companson  of 
(he  heating-stagc  and  cooling-stagc  temperatures 


MP  1892 

AUTOMATED  SOILS  FREEZING  TEST. 
Chamberlain,  E.J.,  National  Conference  on  Mi¬ 
crocomputers  in  Civil  Engineering,  2nd,  Orlando, 
Florida,  Oct.  30-Nov.  1, 1984.  Proceedings.  Edited 
by  W.E.  Carroll,  rl985).  5p.,  2  refs. 

39-3903 

SOIL  FREEZING.  FREEZE  THAW  CYCLES, 
FROST  HEAVE.  FREEZE  THAW  TESTS.  THER¬ 
MOCOUPLES,  COMPUTER  PROGRAMS. 

An  inexpensive  data  acquisition/control  system  is  used  to 
control  the  freexe-lluw  cycling  and  dau  logging  in  a  new 
laboratory  frecling  test.  Tlie  test  imposes  two  freexe- 
thaw  cycles  on  four  soil  samples.  The  data  logger  is 
set  up  with  3-10  channel  multiplexer  cards  for  analog  measure¬ 
ment  and  actuator  control  Two  of  the  multiplexer  cards 
are  configured  for  a  total  of  36  single-ended  thermocouple 
measurements  which  arc  accurate  to  plus  or  minus  0  1  C 
The  third  multiplexer  card  is  configured  with  two  actuator 
switches  to  control  (he  temperatures  of  two  refngerated  cir¬ 
culating  baths  and  with  five  double-ended  channels  to  read 
the  output  of  four  linear  motion  DC  transformers  and  one 
power  supply  The  data  acquisition/control  unit  is  con¬ 
trolled  using  a  HP41CX  hand-held  calculator  and  the  HP- 
IL  serial  interface  loop.  A  thermal  printer,  upc  cassette 
deck  and  x-y  plotter  arc  used  to  print  out.  store  and  plot 
the  test  data.  The  calculator  is  programmed  with  over 
30  programs  and  subroutines  to  control  the  temperature, 
and  to  reduce,  print  out.  store  and  plot  the  test  data 


MP  1893 

2-D  TRANSIENT  FREEZING  IN  A  PIPE  WITH 
TURBULENT  FLOW,  USING  A  CONTINUALLY 
DEFORMING  MESH  WITH  FINITE  ELE¬ 
MENTS. 

Albert,  M.R.,  et  at.  International  Conference  on 
Numencal  Methods  tn  Thermal  Problems,  3rd,  Seat¬ 
tle,  WA,  Aug  2-5,  1983.  Proceedings.  Edited  by 
R.W,  Lewis,  J.A.  Johnson  and  W.R.  Smith,  Swansea, 
U.K.,  Pineridge  Press.  1983,  p.I02-ll2,  10  refs. 
O’Neill.  K. 

39-3963 

PIPELINE  FREEZING.  TURBULENT  FLOW. 
HEAT  FLUX.  HEAT  TRANSFER.  ANALYSIS 
(MATHEMATICS),  FLOW  RATE. 


MP  1894 

SOLUTION  OF  2-D  AXISYMMETRIC  PHASE 
CHANGE  PROBLEMS  ON  A  nXED  MESH, 
WITH  ZERO  WIDTH  PHASE  CHANGE  ZONE. 
O'Neill,  K.,  International  Conference  on  Numerical 
Methods  in  Thermal  Problems,  3rd.  Seattle,  WA,  Aug. 
2-5.1983.  Proceedings.  Edited  by  R.W.  Lewis.  J.A. 
Johnson  and  W.R.  Smith,  Swansea,  U.K..  Pineridge 
Press,  1983,  p.l34-I46.  2!  refs. 

39-3965 

THERMAL  CONDUCTIVITY.  ENTHALPY.  AR¬ 
TIFICIAL  FREEZING.  HEAT  CAPACITY.  PHASE 
TRANSFORMATIONS.  SOIL  FREEZING. 
BOUNDARY  LAYER.  ANALYSIS  (MATHEMAT¬ 
ICS). 

A  n«w  method  U  presented  for  solvm|  two*dimension»l 
axisymmetne  heat  conduction  problems  with  phase  change. 
A  strict  discontinuity  between  phases  is  assumed,  and  no 
artificially  smoothed  enthalpy  transition  betbseen  phases  need 
be  introduced  Step  changes  across  phase  boundanes  tn 
the  sensible  heat  capacity  and  thermal  conductivity  are  accom¬ 
modated.  ishen  the  pha.ve  change  isotherm  cuts  arbitrarily 
across  a  fixed  mesh  of  linear  triangular  finite  elements  La* 
tent  heat  cfTecis  are  accounted  for  through  a  Dirac  delta 
function  in  the  heal  capacity  This  tsabsor^d  mathematical¬ 
ly  and  Its  effects  distnbutra  appropriately  over  diKrete  mesh 
entities  in  the  course  of  ordinary  Calerkin  rmite  element 
procedures  Computed  results  agree  well  «ith  analytical 
solutions  in  the  limited  cases  where  they  are  available,  and 
numerical  resulLv  in  more  general  cases  behave  quite  reasona¬ 
bly 
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COMPUTATION  OF  POROUS  MEDIA  NATU¬ 
RAL  CONVECTION  FLOW  AND  PHASE 
CHANGE. 

O'Neill.  K  .  ct  al.  International  Conference  on  Finite 
Elements  in  Water  Resources.  5th.  Burlington.  VT, 
June  1 984.  Proceedings.  Edited  by  J.P  Laiblc,  C  A 
Brebbia.  W.  Gray  and  C  Pmder.  Berlin.  Springcr-Vcr- 
lag.  1984.  p  2(3-229.  13  refs. 

Albert.  M.R. 

39-3981 

POROtS  MATBRIAUS.  FLUID  FLOW.  PHASE 
TRANSFORMATIONS.  CONVF.CTION.  HEAT 
TRA.VSFER.  HEAT  CAPACTTV.  BOLNDARV 
LAYER.  COMPUTER  APPLICATIONS.  ANAL¬ 
YSIS  (MATHEMATICS) 
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ROLE  OF  PHASE  EQUILIBRIUM  IN  FROST 
HEAVE  OP  FINE-GRAINED  SOIL  UNDER  NEG¬ 
LIGIBLE  OVERBURDEN  PRESSURE. 

Nakano,  Y.,  et  al,  June  1985.  8(2),  p.50-68,  17  refs. 
Horiguchi,  K. 

40*33 

FROST  HEAVE,  UNFROZEN  WATER  CON¬ 
TENT,  SOIL  WATER,  SUPERCOOLING,  PRES¬ 
SURE,  PHASE  TRANSFORMATIONS,  SOIL 
FREEZING,  ANALYSIS  (MATHEMATICS). 

The  role  of  the  phase  eqiMl-brium  of  water  in  frost  heave 
was  studied  for  two  kinds  of  soil.  The  rate  of  frost 
heave  and  the  rate  of  water  intake  were  measured  simultaneous¬ 
ly  under  vanous  rates  of  heat  removal  The  experimental 
data  revealed  a  trend  common  for  both  soils  that  the  rate 
of  water  intake  atta.ns  its  maximum  at  a  certain  cntical 
rale  of  heat  removal  The  data  were  analyzed  by  using 
equations  accurately  desenbing  the  relation  between  these 
rates.  The  results  of  the  analysts  indicate  a  senous  doubt 
about  the  validity  of  phase  equtlibnum  in  the  system  Alter¬ 
natively,  an  assumption  was  introduced  that  supercooling 
occurred  between  a  frost  front  and  an  unfrozen  part  of 
the  soil  It  was  shown  that  supercooling  could  explain 
the  dau  well  under  eeruin  conditions 
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EXPERIMENTAL  STUDY  ON  FACTORS  AF¬ 
FECTING  WATER  MIGRA'nON  IN  FROZEN 
MORIN  CLAY. 

Xu.  X.,  et  al,  Ground  freezing.  Proceedings  of  the  4th 
International  Symposium  on  Ground  Freezing.  Sap¬ 
poro,  Japan,  Aug.  5-7,  1985.  Edited  by  S.  Kinoshita 
and  M.  Fukuda  Rotterdam,  A. A.  Balkema,  1985, 
p.123-128. 

Oliphant,  J.L.,  Hce,  A.R. 

40-213 

FROZEN  GROUND  PHYSICS,  SOIL  WATER  MI¬ 
GRATION,  CLAY  SOILS.  FROST  HEAVE,  DEN¬ 
SITY  (MASS/VOLUME).  SATURATION,  SOIL 
FREEZING,  TEMPERATURE  GRADIENTS, 
TESTS. 

The  amount  of  water  migration  in  an  unsaturated  frozen 
soil,  morin  day.  «as  determined  in  horizonutly  closed  soil 
columns  under  linear  temperature  gradients.  The  tempera¬ 
ture  at  the  warm  end  of  the  soil  column  was  below  its 
freezing  point  at  the  initial  water  content  in  order  to  keep 
the  soil  specimen  always  in  the  frozen  sute  during  testing. 
The  flux  of  water  migration  was  calculated  from  the  distribution 
curves  of  the  toul  water  content  before  and  after  testing 
Four  factors  affecting  the  flux,  including  temperature,  tempera¬ 
ture  gradient,  test  duration  and  the  dry  density  of  the  soil, 
were  investigated.  It  was  found  that  the  flux  u  directly 
proportional  to  the  temperature  gradient,  is  inversely  propor¬ 
tional  to  the  square  root  of  the  test  duration,  decreases 
With  the  decrease  in  temperature  m  the  power  law  form, 
and  changes  with  the  dry  density  The  behavior  of  water 
migration  m  unsaturated,  frozen  mono  clay  is  something 
like  that  in  the  unsaturated,  unfrozen  soils. 
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STRAIN  RATE  EFFECT  ON  THE  TENSILE 
STRENGTH  OF  FROZEN  SILT. 

Zhu.  Y.,  ct  al.  Ground  freezing.  Proceedinp  of  the 
4ih  International  Symposium  on  Ground  Freezing, 
Sapporo,  Japan,  Aug.  5-7,  1985.  Edited  by  S.  Kino¬ 
shita  and  M.  Fukuda.  Rotterdam.  A.  A.  Balkema,  1985. 
p.153.157.  9  rcfs. 

C*rbec.  D.L. 
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FROZEN  GROUND  STRENGTH,  PERMAFROST 
PHYSICS,  STRAINS.  TENSILE  PROPERTIES. 
TEMPERATURE  EFFECTS.  DENSITY  (MASS/- 
VOLUME).  TESTS. 

Tension  tests  at  constant  rates  were  conducted  on  remolded 
saturated  frozen  Fairbanks  silt  with  medium  density  at  - 
5  C  for  various  machine  speeds  It  is  founi*  that  the 
tensi’e  strength  depends  strongly  upon  strain  rate  and  the 
critical  strain  rate  for  duclile-bnttlc  transition  was  about 
IMOOs  The  peak  tensile  strength  considerably  decreases 
with  decreasing  strain  rale  for  duci.le  failure,  while  it  slightly 
decreases  with  increasing  strain  rale  in  the  brittle  region 
The  failure  strain  also  varies  with  strain  rate,  but  the  initial 
tangent  modultn  is  found  not  to  be  dependent  upon  strain 
rate 

MP  *899 

KADLUK  ICE  STRF.SS  MEASUREMENT  PRO¬ 
GRAM. 

Johnson,  J.B..  ct  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions.  8th. 
Nar.ssarssuaq.  Greenland.  Sep.  7-|4.  1985  Proceed¬ 
ings,  Vol.l.  (Iflrsholm.  Denmark.  D.inish  Hydraulic 
Institute.  1985.  p.88-lOO.  9  refs. 

Cox.  G  F.N..  Tucker.  W.B. 
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ICE  SHEETS.  STRESSES.  ICE  LOADS.  OFF¬ 
SHORE  STRUai.RES.  ICE  CONDITIONS.  ICE 
PRESSURE.  THERMAL  EXPANSION 

Cytindncxl  biaxial  tirevv  vcnv«irv  were  lived  to  measure  ice 
stress  variations  as  a  function  of  depth  across  an  ivt  peninsula 
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on  the  thoreward  side  (south)  of  Ksdiuk  Island.  The 
stresses  varied  in  a  complex  manner  both  laterally  and  with 
de^  in  the  ice  sheet  Average  stresses  were  calculated 
and  summed  across  the  ice  peninsula  to  determine  the  ice 
load  acting  on  the  structure.  The  maximum  measured 
average  stress  and  corresponding  calculated  structural  load 
during  the  experiment  were  about  300  kPa  and  150  MN 
respectively.  All  significant  measured  stresses  were  caused 
by  thermal  expansion  of  the  ice  sheet 
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ICE  ISLAND  FRAGMENT  IN  STEPANSSON 
SOUND,  ALASKA. 

Kovnes,  A.,  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions,  8th, 
Ntrssarssuaq,  Greenland,  Sep.  7-14,  1985.  Proceed¬ 
ings,  Vol.1,  HOrsholm,  Denmark,  Danish  Hydraulic 
Institute,  1985,  p.101-115,  9  refs. 

40-269 

ICE  ISLANDS,  ICE  STRENGTH,  ICE  PHYSICS, 
GROUNDED  ICE,  CALVING,  ICE  COVER 
THICKNESS,  ICE  SALINITY.  ICE  DENSm\  ICE 
TEMPERATURE.  STATISTICAL  ANALYSIS. 

A  small  ice  island  fragment  was  found  in  a  unique  location 
southwest  of  Gross  Island.  Alaska,  in  April  1983  Investiga¬ 
tions  were  made  to  determine  the  thickness,  ulinity,  density, 
internal  temperature,  and  strength  of  the  ice  island  ice 
Measurements  were  also  made  which  revealed  that  the  ice 
isla^  wu  grounded.  Side  scan  sonar,  depth  profiles  and 
direct  sounding  measurements  of  the  sea  bottom  revealed 
that  the  ice  iriand  had  gouged  into  the  seabed  «hen  it 
was  driven  into  riiallower  maters.  Implications  of  this 
ice  feature  to  offshore  petroleum  development  are  discussed 
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APPARENT  UNCONHNED  COMPRESSIVE 
STRENGTH  OF  MULTI-YEAR  SEA  ICE. 

Kovacs,  A.,  International  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions,  8th, 
Narssarssuaq,  Greenland.  Sep.  7-14.  1985.  Proceed¬ 
ings,  Vol.l,  Hdrsholm,  Denmark,  Danish  Hydraulic 
InsUtutc,  1985,  p.U6-127,  4  refs. 

40-270 

ICE  STRENGTH.  SEA  ICE,  ICE  LOADS.  COM¬ 
PRESSIVE  PROPERTIES.  ICE  TEMPERATURE, 
ICE  DENSITY,  BRINES.  TESTS. 

An  axial  double-MI  load  test  sptem  for  determining  the 
apparent  unconfined  compressive  strength  of  multi-)ear  sea 
ice  wu  evaluated.  The  effects  of  loading  ball  size,  ice 
temperature,  and  bnne  free  density  on  the  apparent  unconfined 
compressive  strength  of  the  ice  were  investigated.  Axial 
d^ble-ball  load  test  results  are  compared  m-uh  those  obtained 
from  labor  intensive  conventional  unconfined  compression 
tests  made  on  similar  density  ice  The  results  from  the 
two  tesung  methods  were  found  to  agree  very  well,  indicating 
that  the  axial  double-ball  load  test  may  be  used  to  provide 
a  rapid  method  for  determinin|  an  apparent  uneonfin^  com- 
presrive  strength  index  for  ice. 
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INVESTIGATION  OF  THE  ELECTROMAGNET¬ 
IC  PROPERTIES  OF  MULTI-YEAR  SEA  ICE. 
Morey,  R.M.,  et  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions.  8th. 
Narssarssuaq,  Greenland.  Sep.  7-14,  1985.  Proceed¬ 
ings,  Vol.l,  Hdrshotm,  Denmark,  Danish  Hydraulic 
Institute,  1985,  p.I5I-I67,  11  refs. 

Kovacs,  A. 
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ICE  ELECTRICAL  PROPERTIES.  ELECTRO¬ 
MAGNETIC  PROPERTIES.  SEA  ICE.  ICE  COVER 
THICKNESS,  ICE  BOTTOM  SURFACE.  REMOTE 
SENSING,  PROFILES.  ICE  DETECTION.  ICE 
STRUCTURE.  ICE  MODELS.  BRINES.  RADAR 
ECHOES. 

Sounding  of  multi-year  sea  ice.  using  'mpulse  radar  operating 
in  the  80-  to  500-MHz  frequency  band,  revealed  that  the 
bottom  of  this  ice  could  not  alma>'s  be  detected  This 
paper  discusses  the  results  of  a  field  program  aimed  at 
finding  out  why  the  bottom  of  thick  multi-year  sea  icc 
could  not  be  prmiled  and  at  determining  the  electromagnetic 
(EM)  properties  of  multi*)  ear  Ka  ice  It  was  found  that 
the  bottom  of  the  ice  could  not  be  detected  when  the 
ice  structure  had  a  high  bnne  content.  Because  of  bnne's 
high  conductivity,  its  volume  dominates  the  loss  mechanism 
in  first-year  sea  ice.  and  the  same  mas  found  true  for  multi¬ 
year  sea  ICC  A  two-phase  dielectnc  mixing  formula,  used 
by  the  authors  for  desenbing  the  EM  properties  of  first- 
year  Ka  ICC.  was  modified  to  include  the  effects  of  the 
gas  pockets  found  in  the  mutti->ear  Ka  tee  This  three* 
phaK  mixture  model  wxs  found  to  estimate  the  EM  properties 
of  the  multi*) ear  tee  studied  over  the  frequeney  hand  of 
interest.  The  latter  values  mere  determined  h)  I)  vertival 
sounding  to  a  subsurface  target  of  known  depth  and  2) 
crosa-borcholc  (ransmbsion  measurements 
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PHYSICAL  PROPERTIES  OF  SEA  ICE  IN  THE 
GREENLAND  SEA. 

Tucker,  W.B.,  et  al,  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  8th, 
Narssarssuaq.  Greenland,  Sep.  7-14, 1985.  Proceed¬ 
ings,  Vol.l,  HOrsholtn.  Denmark,  Danish  Hydraulic 
Institute,  1985,  p.177-188,  9  refs. 

Gow,  A.J.,  Weeks,  W.F. 
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ICE  PHYSICS,  SEA  ICE.  PACK  ICE.  ICE  SALINI¬ 
TY.  ICE  TEMPERATURE,  ICE  COVER  THICK¬ 
NESS.  ICE  CRYSTAL  STRUCTURE,  SNOW 
DEPTH,  GREENLAND  SEA. 

The  physical  properties  of  sea  ice  in  the  Fram  Strait  region 
of  the  Greenland  Sea  mere  examined  during  June  and  July 
1984  in  conjunction  with  the  MtZEX  field  program.  The 
properties  of  the  pack  ice  in  the  Fram  Strait  are  believed 
to  be  representative  of  ice  from  many  locations  within  the 
Arctic  Basin  since  Fram  Strait  is  the  major  ice  outflow 
region  for  the  Basin  Most  of  the  tee  obKrved  and  sampled 
was  mutti-year  The  majority  of  the  first-year  ice  appcKcd 
to  have  been  deformed  prior  to  entering  Fram  Strait.  The 
properties  measured  at  each  sampling  site  included  salinity, 
temperature,  thickness,  crystal  structure  and  snow  depth 
Ihe  measured  salinities  agreed  well  with  thoK  taken  during 
summer  at  other  locations  in  the  Arctic.  An  important 
finding  was  that  snow  depths  oo  multi-year  ice  were  much 
larger  than  thoK  on  first-year  ice.  Hnally.  the  crystal 
texture  analysts  indicated  thiat  about  75%  of  the  ice  consuted 
of  congelation  ice  with  typically  columnar  type  crystal  struc¬ 
ture.  The  remaining  25%  consisted  of  granular  ice 
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NUMERICAL  SIMULATION  OF  ICE  GOUGE 
FORMATION  AND  INHLLING  ON  THE 
SHELF  OF  THE  BEAUFORT  SEA. 

Weeks,  W.F.,  et  si,  IntemstionsI  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  8th, 
Narssarssuaq,  Greenland,  Sep.  7-14, 1985.  Proceed¬ 
ings,  Vol.l,  Hdrsholm,  Denmark,  Danish  Hydraulic 
Institute,  1985,  p.393-407,  12  refs. 

Tucker,  W.B..  Niedoroda,  A.W. 
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ICE  SCORING,  BOTTOM  TOPOGRAPHY,  BOT- 
TOM  SEDIMENT.  OCEAN  BOTTOM.  SEDI¬ 
MENT  TRANSPORT.  MODELS.  DISTRIBUTION, 
COMPUTER  APPLICATIONS.  BEAUFORT  SEA. 
A  simulation  model  for  sea  tee-induced  gouges  on  the  shelf 
of  the  Beaufort  Sea  ts  developed  by  assuming  that  annual 
oceurrenee  of  new  gouges  is  given  by  a  Poisson  distribution, 
locations  of  the  gouges  are  random,  and  distribution  of  gouge 
depths  ts  specified  by  an  exponential  distribution.  Once 
a  gouge  is  formed  it  is  subject  to  infilling  by  transport 
of  sediment  into  the  region  and  by  local  movement  of  sediment 
along  the  Ka  floor  ThcK  processes  are  modeled  by 
assuming  a  sediment  input  based  on  sirati^phic  considera¬ 
tions  and  by  calculating  bedload  transport  using  methods 
from  s^iment  transport  theory  It  is  found  that  if  currents 
arc  sufficient  to  transport  sediment,  rapid  infilling  of  gouges 
occurs. 
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REVIEW  OF  EXPERIMENTAL  STUDIES  OF 
UPLIPnNG  FORCES  EXERTED  BY  ADFROZ- 
EN  ICE  ON  MARINA  PILES. 

Christensen.  F.T..  et  al.  International  Conference  on 
Port  and  Ocean  Engineering  under  Arctic  Conditions. 
8th.  Narssarssuaq.  Greenland.  Sep.  7-14.  1985.  Pro- 
ceedinp.  Vol.2.  HOrsholm.  Denmark.  Danish  Hydrau¬ 
lic  Institute.  1985.  p.529-542.  30  refs. 

Zabilansky,  L.J. 
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PILE  EXTRACTION.  ICE  ADHESION.  WATER 
LEVEL  SHEAR  PROPERTIES.  FLEXURAL 
STRENGTH.  ICE  COVER  EFFECT.  ICE  SOLID 
INTERFACE.  ICE  LOADS.  ICE  PHYSICS.  CON¬ 
STRUCTION  MATERIALS. 

Over  the  last  decade  the  problem  of  pile  jKkmg  has  been 
studied  expenmentaily.  both  in  the  field  and  in  laboratory 
studies.  This  paper  reviews  the  findmp  of  thcK  studies 
and  suggests  subjects  for  further  rcKarch 
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SHEET  ICE  FORCES  ON  A  CONICAL  STRUC¬ 
TURE:  AN  EXPERIMENTAL  STUDY. 

Sodhi.  D.S..  ct  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions.  8th. 
Narssarssuaq.  Greenland.  Sep  7-14.  1085  Proceed¬ 
ings.  Vol.2.  Hrirsholm.  Denmark  Danish  Hydraulic 
Institute.  1985.  p.643-655.  II  refs. 

Morris.  C.E.,  Cox,  G.F.N. 
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ICE  PRESSURE.  ICE  SHEETS.  OFFSHORE 
STRUCTURES.  ICE  LOADS.  FLEXURAL 
STRENGTH.  SURFACE  PROPERTIF.S.  ICE 
LOADS.  FRICTION.  EXPERIMENTATION 

.Small-vcaie  cxpcrimcntv  mere  performed  i<>  determine  >heel 
it.e  forecs  on  a  ^onieal  »tr.xturc  The  expenments  were 
^onduvted  h  a  45  deg  upward  breaking  ..tmual  vtruelure 
which  had  dumelcrs  of  t  5  m  al  the  materlme  xnd  0  33 


m  at  the  top.  The  surfKC  of  the  structure  was  initially 
smooth;  later  it  was  roughened  to  invesUpte  the  effect 
of  surfKe  friction  on  the  ice  load.  The  thickness  and 
the  flexural  strength  of  ice  sheets  were  varied,  and  the 
tests  were  conducted  at  three  fixed  velocities. 
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GRAIN  SIZE  AND  THE  COMPRESSIVE 
STRENGTH  OF  ICE. 

Cole,  D.M.,  Sep.  1985,  107(3),  p.369-374.  15  refs. 
40-363 

ICE  STRENGTH.  ICE  MECHANICS  COMPRES¬ 
SIVE  PROPERTIES.  GRAIN  SIZE,  LOADS 
(FORCES).  ICE  CRYSTAL  STRUCTURE,  STRESS 
STRAIN  DIAGRAMS,  ICE  CRACKS.  TEMPERA¬ 
TURE  EFFECTS,  FRACTURING. 

This  work  prcKnts  the  results  of  uniaxial  compression  tests 
on  freshwater  pol)  crystalline  ice  Gram  size  of  the  test 
material  ranged  from  1.5  to  5  mm.  strain  rate  ranged  from 
1/I.OOO.OOOto  t/l00/sandthetempcraturewas-5C  The 
grain  size  effect  emerged  clearly  as  the  strain  rate  increased 
to  l/i00.<X)0/s  and  perristed  to  the  highest  applied  strain 
rates.  On  averse,  the  staled  increaK  in  grain  size  brou^t 
about  a  dccreaK  In  peak  stress  of  approximately  31  p^cent. 
The  occurrence  of  the  grain  size  effect  coinci^  with  the 
OHKt  of  vuible  ctKking  The  strength  of  the  material 
increased  to  a  maximum  at  a  strain  rate  of  1/ 1.000/s.  and 
then  dropp^  somewhat  as  the  strain  rate  increased  further 
to  1/ 100/s.  Strain  at  peak  stress  generally  tended  to 
dccreaK  with  both  increasing  grain  size  and  increasing  strain 
rate.  The  results  are  dbeus^  in  terms  the  d^ormation 
mechanisms  which  lead  to  the  observed  behavior. 
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TENSILE  STRENGTH  OF  MULTI-YEAR  PRES¬ 
SURE  RIDGE  SEA  ICE  SAMPLES. 

Cox,  G.F.N.,  ct  al.  Sep.  1985,  107(3).  p.375-380,  20 
refs. 

Richter-Menge,  i,A. 
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PRESSURE  RIDGES,  ICE  STRENGTH,  TENSILE 
PROPERTIES.  SEA  ICE.  STRAINS,  TESTS. 
Thirty-six  constant  strain-rate  uniaxial  tension  tests  were 
petformed  on  vertically  oriented  multi-year  pressure  ridge 
samples  from  the  Beaufort  Sea  The  icsu  were  performed 
on  a  closed-loop  electro-hydraulic  testing  mKhme  at  two 
strain  rates  (l/IO.OOO  and  l/l.OOO/s)  and  two  lempcratures 
(-20  and  '5  C).  This  paper  summarizes  the  sample  prepara¬ 
tion  and  testing  techniques  toed  in  the  investigation  and 
presents  data  on  the  tcnnle  strength,  initial  tangent  modulus, 
and  failure  strain  of  the  icc. 
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COMPARISON  OF  SPOT  SIMULATOR  DATA 
WITH  LANDSAT  MSS  IMAGERY  FOR  DELI¬ 
NEATING  WATER  MASSES  IN  DELAWARE 
BAY,  BROADKILL  RIVER,  AND  ADJACF^T 
WETLANDS. 

Ackleson.  S.G..  ct  al.  Aug.  1985. 60(8).  p.U23'l  129, 
5  refs. 

Kicmas.  V..  McKim.  H.L..  Merry.  CJ. 
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WATER  RESERVES.  REMOTE  SENSING.  HY- 
DRODYNAMICS.  RADIOMETRY.  LANDSAT. 
WATER  FLOW.  DELAWARE  BAY. 

The  radiometric  and  spatial  qualities  of  SPOT  simulator 
and  Landsat*3  MSS  data  are  compared  as  to  their  ability 
to  distinguish  different  water  masses  within  Delaware  Bay 
and  atjKcnt  wetland  areav  The  SPOT  simulator  dau 
contain  a  greater  range  of  gra)  lev-el  values  for  all  watt.* 
areas  than  do  the  Landsat  MSS  data  The  greater  spatu* 
resolution  of  the  SPOT  simulator  data  provides  information 
about  small-scale  hydrodynamics  not  available  on  the  I.andui 
MSS  data  Both  types  of  data  show  a  plume  of  spectrally 
unique  water  flowing  from  Roosevelt  Inlet  into  Delaware 
Bay  The  plume  is  most  visible  in  SPOT  vimoTator  band 
I  (500-570  nm)  and  Undut  M.SS  band  4  (500-600  nm) 
In  both  hands,  the  plume  appears  dark  relative  to  the  surround¬ 
ing  Delaware  Bay  water  Recent  h)drographte  vurvey^ 
charactenre  the  plume  as  an  ebb  tidal  feature  with  high 
concentrations  of  dissolved  anu  particulate  organic  matter 
believed  to  ongmate  from  the  adpeent  Canary  Creek  Marsh 
and  Great  Marsh  SPOT  simulator  data  are  found  to 
delineate  water  masses  wuh  a  high  degree  of  KpxratMvn 
Radiometncall)  degraded  SPOT  data  prmtu^c  similar  revolts 
tandvat  3  MSS  daia.  aliho-agh  usefu!  for  delineatir  g  water 
.'navses.  do  not  prodotc  gnml  sepa-ation  be^auK  of  tensor 
noise 
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MP  1910 

SIMULATED  SEA  ICE  USED  FOR  CORRELAT¬ 
ING  THE  ELECTRICAL  PROPERTIES  OF  THE 
ICE  WITH  ITS  STRUCTURAL  AND  SALINITT 
CHARACTERISnCS. 

Cow,  AJ..  Inlenutional  Ccoscicncc  and  Remote 
Seniiot  Symposium  (ICARSS  ‘SS),  Amherst.  MA. 
Oct.  7-9.  1985.  Digest.  Vol.  1.  New  York.  Institute 
of  Electrical  and  Electronics  Engineers.  Inc .  1985. 
p.76-82. 

40-409 

ICE  ELECTRICAL  PROPERTIES.  SEA  ICE.  ICE 
CRYSTAL  STRUCTURE.  ICh  SALiNlTY. 
REMOTE  SENSING.  REFLECTIVITY.  ICE 
COVER  THICKNESS.  ICE  GROWTH.  EX¬ 
PERIMENTATION. 

MP  1911 

DIELECTRIC  PROPERTIES  AT  4.75  GHZ  OF 
SALINE  ICE  SLABS. 

Arconc,  S.A.,  et  al.  International  Geoscience  and 
Remote  Sensing  Symposium  (ICARSS  '85).  Amherst. 
MA.  Oct.  7-9. 1985.  Digest.  Vol  1.  New  York.  Ins'i- 
tute  of  Electrical  and  Electronics  Engineers.  Inc.. 
1985.  p.83-86.  10  refs. 

McGrew.  S.G. 

40-110 

ICE  ELECTRICAL  PROPERTIES.  SEA  ICE.  ICE 
SALINITY.  MICROWAVES.  DIELECTRIC  PROP¬ 
ERTIES.  RADIOMETRY.  BRINES.  EXPERI.MEN- 
TATION. 

The  complex  rcUmc  diclecerK  pcrnullivi;}  of  uluic  t-e 
slabs  removed  from  an  arlifteiall)  gronn  tec  sheet  has  been 
measured  at  4.75  GHx  as  a  function  of  temperature  The 
frequeney  lies  mthm  the  range  used  b>  otber  researchers 
who  conducted  radtometne  tests  eoneufrer.tly  on  the  same 
tec  sbccL  The  slabs  were  placed  betueen  open  waveguide 
radiators  and  dicicctrie  properties  ealeulated  from  the  forward 
scattering  eocRteiect.  The  results  show  both  real  A'l 
and  imaginary  (k1  parts  to  vary  almost  m  duect  proportion 
to  the  briae  v^ume.  However,  the  values  for  L~  show 
more  variation.  pcobaV.y  due  to  scattering. 

MP  I9I2 

LABORATORY  STUDIES  OF  ACOUSTIC  .SCAT¬ 
TERING  FRO.M  THE  UNDERSIDE  OF  SEA  ICF- 
iczek.  K.C..  ct  al.  International  Geoscience  and 
Remote  Sensinf  Symposium  (IGARSS  'A5),  Amhersto 
MA.Oet.  7*9. 19$5.  Dl|cs{.  Vol.  I.  Nc»  York.  Instt* 
tute  oif  Eleetrical  and  Electronies  En|tinccfs.  Ine.. 
1985.  p.S7.9t. 

Cow.  AJa.  Stanton.  T.K. 

40411 

ICE  ACOUSTICS.  ICE  BOTTOM  SURFACE.  iifiA 
ICE.  ATTENUATION.  REMOTE  SENSING. 
ACOUSTIC  MEASUREMENT. 

Aa  kx*  sluwt)  (k»:  rt(!ecUbin  codTksfe: 

KC  »  ^out  .04  Tku  «KnrK;cnl  tserotet  4r«;ax;K-xn> 
u  (he  ^  dceajrx.  At  freq'.x^ocf  aS9\c  loo  kfl j.  Kx:trr»a| 
isdomtAX^rdbv  i!(eocs4ntox:thebas<4ihcs<e  Fl^ctiuv 
twns  tn  normal  ineidenec  eehoo  arc  MfsiTicant  aSne  ;O0 
kHz.  BacLftcaucr  from  (he  uadcru<!c  of  %ea  kc 
Aol  <kan|e  s:fn:r:<ar.t!>  a*  (he  itc  «wa;  of  (he 

(0  to  10  <7S  ll^k)  Attenuation  :»  fousJ  to  he  fa:  greater 
than  the  attcnuatKia  rc^DCtcJ  b>  i.asa:cbca  mbo  performed 
m<aaurei»cr.tt  konzontaCY  and  a«a>  from  the  desdantu  u>er 
(use  acoustic  frc^axnctca) 

MP  1913 

100  MHZ  DIELECTRIC  CON.STANT  .MEAwSURE> 
MENTS  OF  .SNOW  COVER:  DEPF..NDFACE  ON 
ENV1RONME.NTAL  AND  .SNOW  PACIC  PARAM* 
ETER.S. 

Bums.  B.A..  et  al.  International  Gcoscicnce  a::d 
Remote  Sensing  Symposium  (IGARSS  'S5>.  Amherst, 
MA.Oet.  7*9. 1985.  Digest.  VoJ  2.  New  S*ork.  Instt* 
lute  of  Eleetncal  and  FJectrontes  F.ngtneers.  1**^ . 
1985.  p.829.834.  3  refs 
Larson.  R.W*..  Onsiott.  R  G .  Fisk.  D  ) 

40420 

SNOW  COVER  Dl.STRIBtTION.  SNOW  KI.F.C* 
TRICAL  PROPERTIF..S.  RF.MOTE  SFASINO.  M'* 
CRCWAVES.  DIEI.F.CTRIC  PROPFaRTIF-S. 
SNOW  DEPTH  SNOW  WATER  CONTENT.  .SI  R* 
FACE  ROUGHNF-SS.  .SNOW  TFMPFRATl  RF. 
SNOW  DENSITY 

5aom  eoYxr  4  h«th  Und  and  t*cean  <vca  uk*  areat  rrr9e»:« 
a  ehaSenie  (<*  renw^te  •'oc  hand,  i:  »<i% 

at  a  naadk  mer  asjjfacrt  •*(  tnterett  artd  par:  4  the  'ersiwte 
scfttiflg  pfohJem  8*  then  dererr'ise  »heifcer  the 
ci«ter  It  traAtparrsi.  4*pa^ae.  <<«  ;art.aSt  trantpareet 
in  an  arti«gu(«ut  tifnature  On  the  Ather  han^  the  pr>^:t:ret 
4  the  <4*trf  itteif  mat  he  4  mterett.  tani*  a»  depth. 
tAMb  mftcr  e^ta!eni  and  MurgwRate 

ia  partieulaf  hate  p*^es{ia!  muxA'id.;  the«e  penpertset 
hccaetc  4  tkeu  capaShtiet  (a  penetrate  the  turfaer.  dete/t 
teiaS  «etnet*  dilTereneet  and  »*pefa;e  8S  a!i  «ra:hei 
(Potter. ct  al,  T*»  rfa4re:h.it px^entoi. ‘t  st pe4et*a-*Y 

to  tmd^tand  htm  mv*»  ^.^ittet  afTe»t  ferv*te  teaw-e 
ttgTaatitfet  \t»ef«v»a\e  ti^nataiet  4  tjw*»  Mtt  a 


of  dieicetric  constant  as  well  as  surface  roughness  and  depth 
A  primary  objectitc  therefore  is  to  determine  the  reSattonshtp 
betarcen  Oie  dielectm  constant  and  environmental  parx.7ie(cit. 
mcludmg  physical  properties  the  snow  coser  and  Up;at 
meteortdcgica}  sarublcs 

MP  1914 

ICE  CONDITIONS  ON  THE  OHIO  AND  IL¬ 
LINOIS  RIVERS.  1972-1985. 

Gatto.  L.W'..  International  Ccoscicncc  and  Remote 
^nsing  Symposium  (IGARSS  *85).  Amherst,  MA. 
Oct.  7-9.  1985.  Digest.  Vol  2.  New  York.  Institute 
of  Electrical  and  Electronics  Engineers.  Inc..  1985. 
p.v56-S6lg  3  refs. 

40-424 

RIVER  ICE.  ICE  CONDITIONS.  ICE  FORECAST¬ 
ING.  REMOTE  SENSING.  MAPPING.  AERIAL 
SURVEYS.  UNITED  STATFJi-OHIO  RIVER. 
UNITED  .STATES-ILLINOIS  RIVER. 

.MP  1915 

SHEET  ICE  FORCES  ON  A  CONICAL  STRUC¬ 
TURE:  AN  EXPERIME.NTAL  STUDY. 

Sodhi.  O.S..  et  al.  .Arcttc  Energy  Technologies  Work¬ 
shop.  Morgantoum.  W'V.  Nov  14-15.1954  Proceed¬ 
ings.  US.  Department  of  Energy.  Morgantown  Energy 
Technology  Center.  DOE/METC-85.'60I4.  Apr. 
1985.  p.46-54.  DE8S003360w  U  refs. 

Morris.  C.E..  Crox.  G.F.N. 

40444 

ICE  PkLSSl  RE.  OFFSHORE  SI  RUCTURES.  ICE 
LOADS.  FLEXURAL  STRENGTH.  ICE  COVER 
THICKNESS.  ICE  FRICTION*.  ICE  SHEETS.  .SUR¬ 
FACE  PROPERTIE.S.  ICE  MECHANICS.  VELOCI- 

•n*. 

Sma!l*«walc  c&pcnmcptv  were  performed  ta  gfetermtne  aheet 
ice  force*  on  a  cneical  atfsetare  The  caperimcnti  were 
coodneted  «ith  a  45  deg.  upward-breaking  conical  fttr-uacture 
which  had  ihamctcra  4  1  5  ei  at  the  wntcruee  and  O  55 
Ri  a:  the  top  The  surface  4  the  auuctare  waa  uuuaSy 
amooth.  later  it  was  n-sghesed  to  tmeaugate  the  cfTcct 
4  aurfaec  fnctioa  ««  the  tee  load.  The  ttuckneva  and 
the  flexural  atreegth  4  tee  al^cta  were  varKd.  and  the 
teata  were  eondocted  at  three  fixed  a  rtoetttes-  Thet&eaaurrd 
•ce  foreea  agree  wrU  wtth  the  forces  predreted  by  ptaatac 
Itnu:  analyauk  There  ta  no  effect  4  aeloctiy  on  the  kc 
fofcca  for  teata  coedaeted  f4  t  low  coefficient  4  fraction 
(9.1}.  whcrcea  aorne  veSnexty  effect  «a  the  hocroetal  ice 
forces  »  found  for  teau  conducted  wtth  the  rough  asrfhee 
haausg  a  coefTicKn*  4  tneum  c^pal  to  0  5  The  hwnrantal 
Ke  force*  arc  higher  at  Sower  arwvittca  The  size  4 
the  broken  ice  pM'ce*.  detersunrd  frees  a  power  apcbtruea 
aaalyvta  4  the  horizontal  k«  force  record*,  waa  found  to 
be  about  4*Ae*th*rd  4  the  cbar«cterHt*c  tesgth. 

.MP  1916 

MEASURl.NG  MULTI-YEAR  SEA  ICE  THICK¬ 
NESS  U.SING  IMPULSE  RADAR. 

Kov'acs.  A .  ci  al.  Arctic  Energy  Technologies  W'rdt- 
shop.  Nforgar.lown.  W'V.  Not.  14-15. 1954.  Proceed* 
ingSwL  5  DcpsnmeatofEnergy.M*>rpntownEnergy 
Technology  Center.  DOE  METC  55  6014.  Apr 
1955.  P.55-6T.  DFS5003360. 6  refs 
Morey.  R.M 
40.645 

ICE  CO\F.R  THICKNF.S5.  REMOTE  SENSING. 
ICE  BOTTOM  SURFACE.  ICE  STRUCTURE. 
RADAR  ECHOES.  SEA  ICE.  ICE  DETECTION. 
BRINFS.  ICR  ELECTRICAL  PROPRRTIFS 

S^bsndvSf  4  Tmdti'trv  *ea  ««.  siea;  imptdae  radar  oprrausg 
m  the  SO-  to  soOVIIz  frequent*  bas^  rrtTafed  that  the 
bottom  4  thx*  xe  tould  not  alwa**  be  detett'd  It  wa* 
found  that  the  brtuus  4  t^  m<  couid  nor  be  detr«ted 
•  here  :>-<  see  atnacture  had  a  high  Vine  fostm:  Becawac 

4  base’*  h:gS  condw<f8*tt*.  bnne  *on=se  dossnate*  the 
to**  rtrrhantam  is  fsM  year  tea  lee.  and  the  aame  wa« 
four.d  true  f«e  multi  year  tra  uz  r-tksttnary  fmdmga 
alv*  sdteatr  that  a  repeetestatite  talce  (4  the  apparent 
bidl  dietcitn*  ronataat  4  midti'yea;  aea  hc  j*  ^  s 
reprcaejxtt  a.**  effeci^e  F.M  waxcir:  *eS»<r;y  4  0  ;a  a  r*. 
whs(h  may  V  u*ed  n*  otunate  aubti-yrar  aea  kc  thu\3e*t 
80.  •ate*  where  the  He  bosto«A  n  dere«:rd  m  we  prordr 
tiau 

MP  1917 

PRELI.MI NARY  SIMri-ATICLN  .STUDY  OF  .SKA 
ICE  INDUCED  GOUGES  IN  THE  .SEA  H.OOR. 
W*ceky.  W  F-,et  al  Arcltc  Energy  Tcchnoiogto  W'orl- 
ah«^. .MoTganl<»wn.W\.No*  l4vi5.S^84  rrtKCCi!* 
mgs.  L  5  Department  of  Energv.  Morgantown  Lrtergv 
rechno|«v>  Center.  DOE  METC-S^  bOU.  .Xpr 
1985.  p  126.155.  DE85905.560.  16  ref* 

Ttxler.  W  {) .  Nte<ior4Hla.  A  W 
40*651 

ICF  wSCORINf*.  SEDIMENT  TRANSPORT. 
OCEAN  BOTTOM  BOTTOM  ToroCrRAPin . 
OR  MN  Sl/F.  HOTTOM  SEDIMENT.  HF  M  FORT 
.SEA 

\  i-Mdfi  foe  *ea  Me-meatrd  g^gf*  *"*«  the  *bed 

4  the  Fka-sTv^i  Wa  .*  dorv^d  b»  a»»^iE*g  that  sbr  aa^^ 
oc«nr;rr<e  4  fsew  gu^egr*  **  g*»rsi  ^*  a  P*e*w<b 
tbr  tojato-o*  4  she  g'*»gc*  are  sa-4o**  »s4  iSr  »« 


of  gouge  depth*  ia  apeedied  by  an  exponentut  dntrsbution 
Once  a  go-age  la  formed  it  ta  aub^ect  lo  infillmg  by  traaaport 
of  aediment  into  the  regtim  and  by  kxal  motetssen:  of  acilmest 
along  the  aea  floor.  These  procc**ea  are  modeled  by 
aaauming  a  aediment  input  baaed  on  stratigraphic  con^era* 
titf-it  ai4  b)  calculatirg  bed-load  transport  using  methods 
s'xU.iient  transport  theory.  It  is  found  that  if  currents 
ar»  avfric:et.t  to  transport  sediment.  rap«d  lafiUing  4  go-eges 
oerers-  In  that  these  ihresbvtd  currents  arc  small  for 
typical  gram  sizes  on  the  Beaufort  Shelf,  this  suggests  that 
the  gouging  rcixi-rd  vom:m*nt>  fepresenta  only  a  few  tens 
4  yeafv 

MP  I91S 

MAPPING  RESISTIVE  SEABED  FEATURES 
USING  DC  METHOD.S. 

Sellmann.  P.V,.  ct  al  Arctic  Energy  Technologies 
Workshop.  Morgaatown.  WV.  Nov.  14-15.  1984. 
Proceedinp.  U.S.  Department  of  Energy.  Morpn- 
towm  Energy  Technology  Center,  DOE/MCTC- 
85/6014.  Apr.  1985.  p  ;36-147.  DES5003360. 6  refs. 
Delaney.  A.3..  .Arconc,  S.A 
40-652 

SUBSF.A  PERMAFROST.  OCEAN  BOTTOM. 
BOTTOM  SEDLME.NT.  .SOIL  STRENGTH.  ELEC¬ 
TRIC  EQUTP.MENT.  MAPPING.  .MODELS. 

Geophyaical  field  ob*er*at!oa-  4  apparent  rcsntmty  uamg 
U’enrer  and  dipote-dipoie  electrode  arrays  were  made  a: 
aeteral  New  Eegiand  coaiui  ancs  The  obyctite  was 
to  assess  the  p^ormance  4  dieae  aystents  tn  detect^ 
rcsistitc  seabed  features  a*  as  uioscatioci  theu  po(rst*al 
for  tt^tca  permafrost  mapptsg,  Twu  site*  on  the  Marne 
coast  were  used  for  obsertaaows  en  bedrock  below  a  this 
layer  4  sedunenUx  A  seabort^  sur*ey  wwt  then  conducted 
tn  Sew  Haver*  Harbor.  CoetfiecUcut.  ai  a  sste  where  the 
depth  to  bedrock  below  t5r  «c>bcd  had  been  mailed  by 
teismx  methods  and  drdhng  several  years  ca^her  (I  S  Army 
Corps  4  Engmeers  1*81)  The  data  gathered  helped  to 
dc^se  the  range  4  apparert  resistmty  vahscs  expected  :e 
areas  4  subsea  prrrsnfrosi.  the  effect  4  water  depth  on 
the  qnahty  4  a  ssztey.  and  the  icrtxal  assd  taural  rcsofsUos 
capabihries  4  the  arrays  used  Good  quahutive  agreement 
between  foci  depth  and  resntistty  was  observed,  oes  with 
rock  depths  up  u>  50  m  below  the  seabed  Dau  were 
aho  coilreted  a  areas  where  s^ismte  ireUuw!*  had  been 
uaaVe  to  exL'act  sobSsttom  information  due  to  the  gas 
cocitciit  4  local  ocgi&K  sedosent* 

MP  1919 

RECONSIDERATION  OFTIIK  MASS  BALANCE 
OF  A  PORTION  OF  THE  ROSS  ICE  SHELF.  AN- 
TARCnCA. 

Iczek.  K  C.  et  al.  1954.  30(106).  r.3$l>3t4.  6  refa.. 
With  Ffmch  and  German  summaries. 

Senile V.  C.R 
59*3793 

ICE  .shelves,  groin  DhD  ICF.,  MAS.S  BAL- 
ANCE.  ANTARCTICA  ROS.S  ICE  -SHELF. 

The  -dennfHauoe  4  a  small  regw^  4  grounded  kc  is 
the  sorth-wTstem  seoc  4  t;^  Kot*  Ue  Shelf  ha*  forced 
a  rc*e*ahut*oe  4  Cte  mais^kalarHC  •ax^inMis  iarrted  out 
by  Thoesa*  and  Bentir*  (1**5)  Those  aacbrev  coeeSuded 
that  the  Bos*  ifc  Sh^  vp-sneam  4  Crary  ke  Rise  was 
thsckerssg.  b-.it  they  dad  ti4  take  m:<*  accoRui:  the  effect* 
on  the  scWity  fietd  4  gn-s-ded  kc  whsch  is  located  near 
the  .npoi  gau  io  thru  tohsme  esrmtn;  Bratoaabie  csts  -ate* 
4  the  degree  to  wjutb  the  u,t  ysst  cpstrexa  4 

the  groesdcvf  ac  i*  dmuseshed  -wdivate  that  it  r  no  Joeger 
possdde  to  cfcsclsde  that  the  see  shelf  is  thxkesmg  esmg 
Thomas  and  BeatJey's  •cgeul  flow  band  Therefoec.  a 
se*  flow  band  was  chosen  whxh  was  gnd  east  4  Thomas 
as4  Bentk-*  «  va»<:  and  S9a:fe4:rd  bv  any  searhy  gioisnded 
area*  Ihe  sau  baonce  m  :hts  fo«w  band  was  fo-arid 
to  be  zr-o  msdun  cipersmeitut  e?i*'e  a  ddfercr^e  ct^erdag 
about  o;  m  a  ST  magnnwde  between  the  :Vataene*g 
Skxw  freere-*«  rate*  is  u&hlri*  «  Xstb  * 


MP  1920 

PRFJ^FJIFATUL  DETECTION  OF  .SOUND  BY 
PKRwSONS  BURIED  UNDER  .SNOW  AVA- 
LANaiE  DEBRIS  AS  COMPARED  TO  PKR- 
wSONS  ON  THE  OV  KRLYING  SURFACE. 
5«*hns<*n.  i  H .  Intetnatu^tai  Snow  5<sence  WoslvSvvp. 
Aspen.  CO.  t^t  24.2'*.  1954  prfvcccdtnpv  Aspen. 
CO.  IS5W  Wr^lshopCi^.mittce.  j19S4,  p42-4*.S 
refs- 
40-801 

RfcSCl  F  0PFR.\TI0N5.  A\  Al  ANClIh  DhPOS- 
ITS.  DETECTION.  SNOW  AC  <>1  STlC'S.  SNOW 
COVER  EFIFCT.  ^Ol  NO  W  \\  KS.  ATTFNl  A 

t:on 

Tbe  pefffTfwjia-  detr.'-o^  >  penoe-  Verged 

s*o»  4*-'  •>e  e*fva2-ed  bv  tJk  s:*oog  a*?^*»»^j** 
w«4e»  .«  S-— »  a.v4  .v»  rcvais'*^.*  e-c  *•* 

a4**«U4.  iu-«se  **>*:•  :bf  %oo'»  %«e**4r 

a*  ^  «sa!aw4be  V_- *  ,>.i«  ts**  w~'*e 

B-isss  souftd  :f»sa?-::r4  to  perso^i  tbr  s?o» 
lawss^g  s  .edwitv-o  bea«*«g  <>«o»oa«4l  •*• 

|lir  fcaf-a- 

a  b^f4  «*  gfw*-a  *  gj«».r- 

W^*--Sg  —  •*{  T  -  i  V,  T-st 

a>  resets  o' 
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MP  1921 

NEW  (XASSinCATION  SYSTEM  FOR  THE 
SEASONAL  SNOW  COVER. 

Colbeck,  S.C,  Internitional  Snow  Science  Workihop, 
Atpen,  CO,  Oct.  24>27,  1984.  Proceedings,  Aspen, 
CO,  ISSW  Workshop  Committee,  [1984],  p.l79* 
181,  3  refs. 

40-825 

SNOW  CRYSTAL  STRUCTURE,  METAMOR- 
PHISM  (SNOW),  SNOW  WATER  CONTENT, 
FREEZE  THAW  CYCLES,  CLASSlFlC.-~ 

ICE  CRYSTAL  GROWTH,  SNOW  MELTING, 
SNOW  COVER,  GRAIN  SIZE. 

It  U  necessary  to  assign  terms  to  snow  crystals  so  that 
we  can  refer  to  them  at  any  time.  TCSl  (1954)  suggested 
five  classes  of  snow  crystals  but  many  ic  <.unt  types  of 
crystals  were  not  included.  Sommenel.  '  969)  and  then 
Sotnmerfeld  and  LaChapelle  (1970)  suggev.-u  a  classification 
bated  on  processes  because,  if  the  processes  could  be  correctly 
identified,  infonrution  would  be  provided  about  both  crystal 
shapes  and  metamorphic  processes.  Unfortunately,  many 
of  the  names  used-.^uitemperature,  temperature  gradient, 
and  melt-freese— can  mureprcKnt  the  processes  responsible 
for  generating  those  shapes.  Other  terms  arc  suggested 
here  in  hopes  of  correctly  describing  snow  crystals.  Only 
the  major  categories  are  dealt  with  here;  a  more  detailed 
v'auification  wtll  be  published  later. 

MP  1922 

REVIEW  OP  ANALTl  CAL  METHODS  FOR 
GROUND  THERMAs.  REGIME  CALCULA¬ 
TIONS. 

Luntrdini,  V.J.,  Thermal  desi|n  considerations  in  froz¬ 
en  ground  engineering.  Edited  by  T.O.  Krzewinski 
and  R.O.  Tart,  Jr.,  New  York,  NY,  American  Society 
of  Civil  Engineers,  1985,  p.204-257,  33  refs. 

40-630 

PERMAFROST  THERMAL  PROPERTIES,  FROZ¬ 
EN  GROUND  TEMPERATURE,  THERMAL 
REGIME,  HEAT  TRANSFER,  S'TlUCrrURES, 
HEAT  BALANCE,  PHASE  TRANSFORMA¬ 
TIONS,  STEFAN  PROBLEM,  ANALYSIS  (MATH¬ 
EMATICS). 

MP  1923 

THAIMNG  OF  FROZEN  CLAYS. 

Anderson,  D.M.,  et  at.  Freezing  and  thawing  of  soil- 
water  systems.  Edited  by  D.M.  Anderson  and  P.J. 
Williams,  New  York,  NY,  American  Society  of  Civil 
Engineers,  1985,  p.1-9,  11  refs. 

Tice,  A.R. 

40-612 

GROUND  THAWING,  CLAYS,  SOIL  WATER  MI¬ 
GRATION,  GROUND  ICE.  ICE  NUCLEI,  POR¬ 
OUS  MATERIALS,  LATENT  HEAT,  UNFROZEN 
WATER  CONTENT.  ICE  CRYSTALS,  TEMPERA¬ 
TURE  EFFECTS,  PHASE  TRANSFORMA UONS. 
MP  1924 

PARTIAL  VTRIFirATION  OF  A  THAW  SETTLE- 
MEIVT  MODEL. 

Guymun,  G.L,  :t  al,  t’reezing  and  thawing  of  soil- 
water  systems.  Edited  by  D.M.  Andersen  and  P.J. 
Williams,  New  York,  NY.  American  Society  of  Civil 
Enginecis,  1985,  p.l8-2S,  6  refs. 

Berg,  F..L.,  IngenoU,  J. 

40-614 

GROUND  THAWING,  SET  TLEMENT  (STRUC¬ 
TURAL),  HEAT  TRANSFER,  MOISTURF 
TRANSFER,  FROST  HEAVE,  FREEZE  THAW 
CSCLES.  MODELS,  THAW  WEAKENING. 
TESTS. 

Results  from  a  one*<limensiont]  model  that  estimates  frost 
heave  and  thaw  settlement  are  compared  to  laboratory  soil 
column  data.  The  model  is  based  upon  well  known  equations 
that  de«;nbe  heat  and  moisture  flow  !n  soils  Processes 
in  freezinr  or  thawing  zones  aio  approaimaud  by  a  lumped 
tsMhermal  heat  budget  approach  as  ’’'cil  as  phenomeno'ag'cal 
equations  that  account  for  ovuiburden  effects  and  reduced 
fluid  movement  due  to  ice  formation.  Laboratory  soil 
column  data  were  obtained  for  one-dimensional  freezing  and 
then  thawing  of  a  silt  soil  The  model  results  accurately 
estimate  temperature  distributions  and  pore  water  p;  assures 
during  thawing. 

MP  1925 

HYDRAULIC  PKOPEHTtES  OF  SELECTED 
SOILS. 

Ingersoll,  J.,  et  alg  Freezing  and  thawing  of  soil-wstei 
systems.  Edited  by  D.M  Anderson  and  P Wil¬ 
liams,  New  York,  N  V,  Arnencan  Society  of  Civil  Engi¬ 
neers,  1985,  p.26-35,  4  r^fs. 

Berg,  R.L. 

40-615 

SOIL  WATER,  FROST  HEAVE,  SETTLi.MENT 
(STRUCTURAL),  FREEZE  THAW  CYCLES. 
PAVEMENTS,  TENSILE  PROPERTIES,  SOIL 
STRUCTURE,  CiRAIN  SIZE,  MATHEMATICA!. 
MODELS. 

The  method  and  equipment  used  to  coincidentally  determine 
the  hydraulic  conductivity  versus  soil  moisture  tension  and 


soil  moisture  tension  verstu  moUture  content  relationships 
are  described.  Over  30  soils  have  been  tested,  including 
graveli,  sands,  ailti  and  clays.  Moat  of  the  work  hu 
been  conduct^  at  soil  moisture  tensions  less  than  100  kPa 
(1  bar),  but  a  few  moisture  retention  curves  extend  to  about 
12  bars  of  soil  moisture  auction  Results  for  one  soil 
from  each  type  are  described  and  dlaeuaaed  In  detail.  Grain 
size  diatributioru  and  the  two  hydraulic  relationships  are 
shown  for  each  of  the  four  soils.  An  equation  augge*.ted 
by  Gardner  is  used  to  approximate  both  relationships.  Coef¬ 
ficients  for  Gardner's  equations  for  several  different  soils 
have  been  obtained  ‘‘-*d  are  tabulated. 

MODEL  FOR  DIELECI1UC  CONSTANTS  OF 
FROZEN  SOILS. 

OHphint,  J.L,  Freezing  and  thtwing  of  soil-water  sys¬ 
tems.  ^ited  by  D.M.  Anderson  and  P.J.  Williams, 
New  York,  NY,  American  Society  of  Civil  Engineers, 
1985.  p.46-57,  17  refs. 

40-617 

FROZEN  GROUND  PHYSICS.  SOIL  COMPOSI¬ 
TION.  GROUND  THAWING,  UNFROZEN 
WATER  CONTENT,  DIELECTRIC  PROPERTIES, 
TEMPERATURE  EFFECTS,  NUCLEAR  MAG¬ 
NETIC  RESONANCE. 

The  dielectric  constant  of  frozen  soils  u  made  up  of  contribu¬ 
tions  from  each  phaae^mineraJ.  ice,  air  and  liquid  water 
•~in  the  soil.  The  apparent  dielMtric  constants  of  three 
soils,  a  kaoHnite,  Morin  clay  and  Palouae  silt-loam,  were 
measured  under  both  thawed  and  frozen  conditions  at  various 
temperatures  and  various  water  contents  using  time  domain 
reflectometry  (TDR).  Nuclear  magnetic  resonance  (NMR) 
wu  used  to  meuure  the  unfrozen  water  contents  of  these 
soils  at  aubfreezing  temperatures.  The  NMR  data  were 
used  to  calculate  the  volume  fractions  of  the  ice  and  liquid 
water  phases  in  the  TDR  experiments.  It  was  found 
that  a  mixing  model  for  the  app^ent  dielectric  conitant 
of  the  soil  umplea  assuming  spherical  air,  ice  and  minderal 
inclusions  in  a  water  matrix  was  able  to  closely  fit  the 
TDR  data.  To  obtain  the  best  fit  it  was  necesury  to 
use  an  average  dielectric  constant  for  water  somewhat  less 
than  that  for  bulk  water.  The  mixing  model  can  be  used 
for  the  interpretation  of  TDR  data  ootained  m  the  field. 
This  allows  for  the  meuurement  of  unfrozen  water  contents 
using  TDR  at  temperatures  just  below  0  C,  where  the  liquid 
water  phase  makes  up  a  significant  portion  of  the  TDR 
signal. 

MP  1927 

FROST  HEAVE  OF  FULL-DEPTH  ASPHALT 
CONCRETE  PAVEMENTS. 

Zomerman,  I,  et  a!,  Freezing  and  thawing  of  soil-water 
systems.  Edited  by  D.M.  Anderson  and  P.J.  Wil¬ 
liams,  New  Y  ork,  N  i ,  Ameriom  Society  of  Civil  Engi¬ 
neers,  1985,  p.66-76,  12  refs, 
berg,  R.L 
40-619 

FROST  HFAVE,  PAVEMENTS,  BITUMINOUS 
CONCRETES.  ^AW  WEAKENING,  SOIL  WA¬ 
TER,  SOIL  STRUCTURE,  FROST  PENETRA¬ 
TION,  GRAIN  SIZE,  TESTS,  HEAT  TRANSFER, 
MOISTURE  TRANSFER,  FROST  RESISTANCE. 
Dunng  1984  and  early  1985  frost  penetration,  frost  heave 
and  thaw  weakening  were  monitored  on  two  full-depth  test 
sectiom  at  CRREL.  The  subgrade  soil  beneath  one  test 
section  was  a  lean  c^ty  and  the  subgrade  soil  beneath  the 
second  test  section  was  Kanovei  silt.  Laboratory  frost 
su^cplibility  tests  vere  corducted  for  each  soil,  as  were 
moisture  retetiiion  curves  and  curves  relating  moisture  content 
and  unsatura*ed  hydraUic  condiitivity  Results  from  the 
laboratory  tests  were  used  with  FRGSTlb,  a  coupled  heat 
and  mass  flow  computer  model,  o  simulate  performance 
or  the  field  tcu  sections.  FltOSTlB  had  never  been 
applied  to  a  cohesive  soil  similar  to  the  lean  clay.  Results 
from  model  vlmulations  on  both  soib  agreed  well,  i  e  within 
about  15%  with  field  measurements  of  frost  heave  and  frost 
penetration  with  time 

MP  1928 

CREEP  STRENGTH.  STRAIN  RALE,  TEMPERA- 
TURE  AND  UNFROZEN  WATER  RELATION¬ 
SHIP  IN  FROZEN  SOIL 
Fish,  A.M.,  International  Symposium  on  Ground 
Freezing,  4tii,  Sapi>oro,  Japan,  Aug.  5-7,  1985.  Pro¬ 
ceedings,  Vol.2,  (Rotterdam,  A. A.  Balkema,  1985], 
p.29-36,  32  refs. 

0-661 

FROZEN  GROUND  STRENGTH,  SOIL  CREEP, 
STRAINS.  FROZEN  GROUND  TcMPERATURE. 
UN  FROZEN  WATER  CONTENT,  FROZEN 
GROUND  PHYSICS,  COMPRESSIVE  PROPER¬ 
TIES,  TEMPERATURE  EFFECtS,  ANALYSIS 
(MATHEMATICS) 

A  relationship  was  dcveiope,i  bciween  maximum  (peak) 
strength,  strain  rate,  strain,  and  temperature  using  data  on 
UM^xial  iompression  of  remoldoJ  frozen  Fairbanks  silt  ob¬ 
tained  in  (he  temperature  range  from  *0  5  to  -10  C  at 
constant  strain  rates  (C^R)  that  varied  between  1/100  and 
l/^000, 000/s  It  IS  shown  that  three  principal  parameters 
ol  frozen  soi!  deitne  t**e  ***agnitudc  of  strength  at  a  given 
strain  rate-  the  instantaneous  strength,  the  activation  energy, 
and  the  strain  hardening  parameter  all  relate  to  each  otner 
Their  absolute  values  depend  upon  temperature  and  are  linked 


with  the  simplest  physical  characteriatica  of  soil  and  eapecially 
the  ice  and  unfrozen  water  contents.  The  activation  energy 
of  frozen  toil  is  presented  as  a  sum  of  two  components: 
activation  energy  of  the  soil  skeleton  and  activation  energy 
of  the  unfrozen  water  The  activation  energy  of  frozen 
soil  varied  due  to  the  changes  of  unfrozen  water  content 
between  16  6  and  13.2  kcal/mole. 


MP  1929 

PREDICTION  OF  UNFROZEN  WATER  CON¬ 
TENTS  IN  FROZEN  SOILS  BY  A  TWO-POINT 
OR  ONE-POINT  METHOD. 

Xu,  X.,  et  al,  International  Symposium  on  Ground 
Freezing,  4th,  Sapporo,  Japan,  Aug.  5-7,  1985.  Pro¬ 
ceedings,  Vol.2,  [Rotterdam,  A.A.  Balkema,  1985], 
p.83-87,  5  refs. 

Oliphant,  J.L.,  Tice,  A.R. 

40-669 

FROZEN  GROUND.  UNFROZEN  WATER  CON¬ 
TENT,  DENSITY  (MASS/VOLUME),  TEMPERA- 
TURE  EFFECTS. 

The  unfrozen  water  content  in  frozen  toils,  with  different 
initial  water  content,  dry  density  and  molality,  was  determined 
by  the  nuclear  magnetic  resonance  technique.  Results 
show  that  the  unfrozen  water  content  in  frozen  morin  clay 
changes  with  the  initial  water  content  and  the  dry  density 
only  within  a  range  of  three  percent  of  the  dry  soil  weight, 
and  increases  with  the  increase  m  the  molality  linearly  because 
of  the  linear  freezing  point  depression.  The  curves  of 
the  unfrozen  water  content  vs  temperature  are  quite  parallel 
with  the  change  in  the  initial  water  content  and  rotate 
a  little  bit  counterclockwise  with  the  increase  in  the  dry 
density.  Gn  the  basis  of  the  data  mentioned  above,  a 
two-point  method  by  the  meuurements  of  two  freezing  pointa 
at  two  different  initial  water  contents,  and  a  one-point  method 
by  the  measurement  of  'he  unfrozen  water  content  at  - 
I  C  if  the  initial  water  content  and  its  freezing  point  are 
given,  IS  presented.  Errors  of  predicting  the  unfrozen 
water  content  are  1-3%  on  the  average  for  the  two-point 
method  and  1%  or  so  for  the  one-point  method. 


MP  1930 

FROST  JACKING  FORCES  ON  H  AND  PIPE 
PILES  EMBEDDED  IN  FAIRBANKS  SILT. 
Johnson,  J.B.,  et  al.  International  Symposium  on 
Ground  Freezing,  4th,  Sapporo,  Japan,  Aug.  5-7, 1985. 
Proceedings,  VoL2.  [Rotterdam,  A.A.  BaUtema, 
1985],  p.125-133,  5  refs. 

Esch,  D.C. 

40-676 

FROST  HEAVE,  PILE  EXTRACHON,  PIPELINE 
SUPPORTS,  SHEAR  STRESS,  PERMAFROST 
DISTRIBUTION,  FOUNDATIONS,  TEMPERA¬ 
TURE  EFFECTS,  FROZEN  GROUND  MECHAN¬ 
ICS,  FROST  PENETRATION,  COUNTERMEAS¬ 
URES. 

The  magnitude  and  variation  of  forces  and  ihear  atreaaea, 
caused  by  soil  frost  heaving,  for  a  pipe  pile  and  an  H 
pile  were  determined  as  a  function  of  depth  along  the  upper 
3  m  of  the  piles  for  two  consecutive  winters.  The  maximum 

frost  heaving  forces  on  the  H  pile  during  each  winter  were 
943  kN  and  899  kN  The  maximum  frost  heaving  force 
on  the  pipe  pile  was  703  kN  Maximum  local  shear 
stresses  for  the  H  pile  were  1  MPa  and  903  kPa  for  the 
two  winters  The  maximum  local  shear  stress  for  (he 
pipe  pile  was  896  kPa  Maximum  average  shear  stresses 
over  the  two  winters  were  324  kPa  and  427  kPa  for  the 
11  pile  and  324  kPa  for  the  pipe  pile.  Maximum  heaving 
forces  and  ^hear  stresses  occurred  during  periods  of  maximum 
cold  and  soil  surface  heave  magnitude.  These  wer*  . 
related  to  the  depth  of  frost  for  most  of  the  winter  .. 
the  soil  was  frozen  completely  to  the  permafrost  tabiv. 


MP  1931 

SHEAR  STRENGTH  ANISOTROPY  IN  FROZEN 
SALINE  AND  FRESHWATER  SOILS. 
Chamberlain,  E.J.,  International  Symposium  on 
Ground  Freezing,  4th,  Sapporo,  Japan.  Aug.  5-7,  1985. 
Proceedings,  Vol.2,  [Rotterdam,  A.A.  Balkema, 
1985],  p.189-194.  2  refs. 

40-687 

FROZEN  GROUND  STRENGTH,  SHEAR 
STRENGTH,  ANISOTROPY,  SALINITY,  CLAY 
SOILS,  SANDS,  TESTS. 

The  shear  strength  anisotropy  of  frozen  freshwater  and  seawater 
clay  and  sand  soils  was  investigated  using  the  direct  shear 
technique  Samples  were  sheared  at  angles  of  0,  30,  60 
and  90  degrees  between  the  shear  and  freezing  planes  Be¬ 
cause  of  variations  in  sample  density,  there  was  considerable 
scatter  m  the  data  This  scatter  the  relationship 
of  the  maximum  shear  strength  to  th«  angle  between  the 
shear  and  freezing  planes  were  accounted  for  by  conducting 
.nultipic  linear  regression  analysis  on  empirical  equations 
relating  the  test  variables  to  the  shear  strength 
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MP  1932 

SOIL-WATER  POTENTIAL  AND  UNFROZEN 
WATER  CONTENT  AND  TEMPERATURE. 

Xu,  X.,  et  al.  1985,  7(1),  p.1-14,  8  refs..  In  Chinese 
with  English  summary. 

Oliphant,  J.L.,  Tice,  A.R. 

40-783 

FROZEN  GROUND  TEMPERATURE,  NU¬ 
CLEAR  MAGNETIC  RESONANCE,  UNFROZEN 
WATER  CONTENT,  SOIL  WATER,  SOIL  STRUC¬ 
TURE,  WATER  CONTENT,  FREEZING  POINTS, 
SOIL  CHEMISTRY,  SOIL  TEMPERATURE,  DEN¬ 
SITY  (f.4ASS/VOLUME). 

SotNwater  potential  was  determined  by  the  extraction  method 
and  four  factors  affectini  the  soiUwater  potential,  including 
water  content,  soil  type,  dry  density  and  temperature,  were 
investigated.  The  unfrozen  water  content  of  frozen  soils 
was  determined  by  the  pulsed  nuclear  magnetic  resonance 
technique  and  three  factors  affecting  the  unfrozen  water 
content,  including  initial  water  content,  dry  density  and 
salt  concentration,  were  investigated.  Results  have  shown 
that  the  soil<water  potential  in  the  unsaturated,  unfrozen 
soils  decreases  both  with  the  decrease  m  the  water  content 
and  with  the  increase  in  the  dispenion  of  the  soil  and 
increases  with  the  increases  in  the  dry  density  and  temperature. 
The  unfrozen  water  content  of  frozen  soils  changes  slightly 
with  the  initial  water  content  and  the  dry  density  within 
the  range  of  3%  for  the  monn  clay  and  increases  sharply 
with  the  increase  in  the  salt  concentration. 

MP  1933 

EFFECTS  OF  SOLUBLE  SALTS  ON  THE  UN¬ 
FROZEN  WATER  CONTENTS  OF  THE  LANZ¬ 
HOU,  PRC,  SILT. 

Tice,  A.R.,  ct  al,  June  1985, 7(2),  p  99-109,  In  Chinese 
with  English  summary ,  20  refs  For  English  ver¬ 
sion  see  39-2916. 

Zhu,  Y.,  Oliphant,  J.L. 

40-830 

UNFROZEN  WATER  CONTENT,  FROZEN 
GROUND  PHYSICS,  SALINE  SOILS.  ELECTRI- 
CAL  RESISTIVITY,  SOIL  CHEMISTRY. 

Phase  composition  curves  are  presented  for  a  typical  saline 
silt  from  Lanzhou  and  compared  to  some  sills  from  Alasks 
The  unfrozen  water  content  of  the  Chinese  silt  is  much 
higher  than  the  Alaskan  silts.  This  higher  amount  is 
due  to  the  large  amount  of  soluble  salts  present  in  the 
silts  from  China  which  are  not  present  m  the  silts  from 
tntenor  Alaska  When  the  salts  are  removed,  the  unfrozen 
water  contents  are  then  similar  for  the  Chinese  and  Alaskan 
tilts.  We  have  introduced  a  technique  fo;  correcting  (he 
unfrozen  water  content  of  partially  frozen  soils  due  to  high 
salt  concentrations  This  correction  is  possible  by  calculating 
the  modality  of  the  unfrozen  water  at  each  temperature 
from  a  measurement  of  the  electrical  conductivity  of  the 
extract  of  a  saturated  paste 

MP  1934 

WATER  MIGRATION  IN  UNSATURATED 
FROZEN  MORIN  CLAY  UNDER  LINEAR  TEM¬ 
PERATURE  GRADIENTS. 

Xu,  X..  et  8).  June  1985,  7(2),  p.  1 1 1-122,  14  refs ,  In 
Chinese  with  English  summary. 

Oliphant,  J.L ,  Tice,  A  R. 

40-831 

SOIL  WATER  MIGRATION,  CLAY  SOILS. 
FROZEN  GROUND  PHYSICS,  SATURATION. 
TEMPERATURE  GRADIENTS. 

MP  1935 

PRESSURE  RIDGE  MORPHOLOGY  AND 
PHYSICAL  PROPERTIES  OF  SEA  ICE  IN  THE 
GREENLAND  SEA. 

Tucker,  W.B ,  ct  al,  Arctic  Oceanography  Conference 
and  Workshop,  Hattiesburg,  MS,  June  11*14,  1985. 
Proceedings,  U.S.  Department  of  the  Navy,  1985, 
p.214-223,  13  refs 
Gow,  A.J.,  Weeks,  W.F 
40-957 

PRESSURE  RIDGES,  ICE  STRUCTURE,  ICE 
PHYSICS,  SEA  ICE,  SALINITY,  GROUNDED 
ICE,  ICE  CRYSTAL  STRUCTURE,  ICE  FLOES. 
GREENLAND  SEA. 

Field  investigations  of  pressure  ridge  sails  have  shown  that 
ndge  height  is  limited  by  the  thickness  of  the  ice  that 
deformed  Sail  height  and  width  can  be  convenient!) 
expressed  as  functions  of  the  thickness  of  the  ice  blocks 
contained  in  the  ndge  Surface  d»menvions  of  the  blocks 
are  also  related  to  ice  thickness  Ridge  height  ma>  be 
determined  by  the  ability  of  the  parent  sheet  to  support 
the  loading  imposed  by  the  ndge  or  by  the  type  of  failure 
occurring  Some  insight  into  the  structure  of  ndge  keels 
may  result  from  detailed  study  of  the  sails  fhe  phys^al 
properties  of  sea  ice  in  the  Pram  Strait  region  of  the  Greenland 
Sea  were  examined  as  part  of  the  Mli^EX  Held  program 
in  1984  The  properties  measured  at  each  sampling  sue 
included  salinity,  temperature,  thickness,  crystal  structure 
and  snow  depth  The  measured  sali.iitiev  agreed  well 
with  those  measured  elsewhere  m  the  Arctic  during  summer 
Crystal  texture  analysis  indicated  that  about  7y.  of  ihc 
tee  consisted  of  columnar  type  cr>siai  structure  The 
remaining  25%  consisted  of  granular  ice 


MP  1936 

MECH  AMCAL  properties  OF  MULTI-YEAR 
PRESSURE  RIDGE  SAMPLES. 

Richtcr-Mcngc,  J.A ,  Arctic  Oceanography  Confer¬ 
ence  and  Works!  op,  Hat**».;$burg,  MS,  June  11-14, 
1985.  Proceedings,  U.S.  Department  of  the  Navy, 
1985,  p.244.251,  19  refs. 

40-960 

PRESSURE  RIDGES,  ICE  MECHANICS,  COM¬ 
PRESSIVE  PROPERTIES.  TENSILE  PROPER¬ 
TIES,  ICE  DENSITY,  MECHANICAL  TESTS, 
SALINITY. 

Over  500  laboratory  tests  have  recently  been  completed 
on  ice  samples  collected  from  multi-year  pressure  ndges 
in  the  Alaskan  Beaufort  Sea.  Testa  were  performed  in 
uniaxial  constant-strain-rate  compression  and  tension  and  in 
confined  compression  The  tests  were  conducted  at  two 
temperatures,  -5  and  -20  C.  and  four  strain  rates  ranging 
from  1/100  to  1/IOO.OOO/s  This  discussion  s..mmBrizes 
the  sample  preparation  and  testing  techniques  used  in  the 
investigation  and  presents  data  on  the  compressive,  tensile 
and  confined  compressive  strength  of  multi-year  ndge  samples 
This  information  is  necessary  for  designing  arctic  structures 
and  vessels  that  must  withstand  the  impact  of  a  multi¬ 
year  pressure  ndge 

MP  1937 

EXPERIENCE  WITH  A  BIAXIAL  ICE  STRESS 
SENSOR. 

Cox,  G.F.N.,  Arctic  Oceanography  Conference  and 
Workshop,  Hattiesburg,  MS,  June  11-14,  1985.  Pro¬ 
ceedings,  U.S.  Department  of  the  Navy,  1985,  p.252- 
258,  10  refs. 
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ICE  PRESSURE,  ICE  STRENGTH,  STRESSES, 
LOADS  (FORCES),  OFFSHORE  STRUCTURES, 
ICE  MECHANICS,  ICE  LOADS.  TESTS,  SEA  ICE, 
ICE  NAVIGATION. 

A  biaxial  ice  stress  sensor  has  been  developed  to  measure 
the  magnitude  and  direction  of  the  principal  stresses  in 
an  ice  sheet  Controlled  laboratory  tests  indicate  that 
the  sensor  has  a  resolution  of  20  kPa  and  an  accuracy 
of  better  than  10%  under  a  vancty  of  loading  conditions 
The  sensor  has  been  successfully  used  to  measure  thermal 
ICC  pressures  m  lakes  and  icc  loads  on  a  caisson're*....Mvd 
island  in  the  Beaufort  Sea. 

MP  1938 

NUMERICAL  SIMULATION  OF  SEA  ICE  IN¬ 
DUCED  GOUGES  ON  THE  SHELVES  OF  THE 
POLAR  OCEANS. 

Weeks,  W  F ,  el  al.  Arctic  Oceanography  Conference 
and  Workshop,  Hattiesburg,  MS,  June  11-14,  1985 
Proceedings,  US  Department  of  the  Navy,  1985, 
p  259-265,  16  refs. 

Tucker,  W.B. 
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ICE  SCORING.  COMPUTER  PROGRAMS, 
MATHEMATICAL  MODELS,  ICE  SHELVES, 
SEA  ICE,  SEDIMENT  TRANSPORT.  OCEAN 
BOTTOM.  DISTRIBUTION.  STATISTICAL 
ANALYSIS,  STRAriGRAPHY,  OCEAN  CUR¬ 
RENTS 

A  simulation  model  for  aca  icc-ir.duccd  gouges  on  the  shelves 
of  the  polar  seas  is  developed  by  assuming  that  the  annual 
occurrence  of  new  gouges  is  given  by  a  Poisson  distribution, 
the  locations  of  the  gouges  are  random,  and  the  distribution 
of  gouge  depths  is  specified  by  an  cxponen'’sl  distribution 
Once  a  gouge  is  formed  it  is  infilled  by  assuming  a  sediment 
input  based  on  stratigraphic  considerations  and  by  calculating 
bed-load  transport  using  methods  from  sediment  transport 
theory  If  currents  arc  sufficient  'o  transport  sediment, 
rapid  infilling  of  gouges  occurs  In  that  >hese  threshold 
currents  are  small  for  typical  gram  sizes,  this  suggests  that 
the  gouging  record  commonly  represents  only  a  few  tens 
of  years 

MP  1939 

TEMPERATURE  DEPENDENCE  OF  THE  EQUI¬ 
LIBRIUM  FORM  OF  ICE, 

Coibcck.  S  C ,  Sep  1985,  72(3).  p  726-732.  25  refs 
40-981 

ICE  CRYSTAL  GROWTH.  ICE  CRYSTAL  STRUC¬ 
TURE.  SNOW  CRYSTAL  STRUCTURE.  TEM¬ 
PERATURE  EFFECTS.  PLATES.  SURFACE 
ROUGHNESS.  EXPERIMENTATION 

Individual  crystals  arc  grown  under  controlled  conditions 
at  temperatures  between  -0  6  and  -20  C  at  rates  as  low 
av  1  10.000  g'year  and  supersaturaiior.s  as  low  as  65  x 
1>  10.000.000  The  transition  between  the  kinetic  growth 
form  and  the  cquiiibn 'm  form  is  clearly  distinguished  at 
temperatures  between  -2  and  -iO  C  where  the  equilibrium 
form  IS  a  well  rounded  plate  with  an  aspect  ratio  of  about 
2  5  At  temperatures  below  -II  C  the  equilibrium  form 
IS  a  hexagonal  prism  of  abciut  the  same  aspect  ratio  fnis 
transition  coincides  with  the  rapid  increase  m  surface  roughen¬ 
ing  on  the  prism  faces  at  temperatures  above  -10  C  The 
equilibrium  form  is  a  fully  rounded  particle  just  below  0 
C  aiihough  wc  had  expected  the  fully  rounded  parUcic  to 
prevail  d«>wn  to  al  least  -5  C  Furthermore,  there  arc 
unresolved  differences  between  these  experimental  results 
ind  t>bscrvjUonv  ot  crystals  from  the  seasonal  snow  cover 


where  particles  are  fully  rounded  at  slow  growth  rates  and 
low  temperatures. 
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ICE  JAM  FLOOD  PREVENTION  MEASURES: 
LAMOILLE  RIVER  AT  HARDWICK,  VER¬ 
MONT,  USA. 

Calkins,  D.J.,  International  Conference  on  the  Hy¬ 
draulics  of  Floods  and  Flood  control,  2nd,  Cambridge, 
England,  Sep  24-26,  1985  Proceedings,  Cranfield, 
Bedford,  England,  BHRA,  The  Fluid  Engineering 
Centre,  1985,  p.149-168,  4  refs. 
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ICE  CONTROL,  ICE  JAMS,  RIVER  ICE,  FLOODS, 
WATER  LEVEL,  TOPOGRAPHIC  EFFECTS, 
COUNTERMEASURES. 

Prevention  of  ice-induced  flooding  is  very  diflicult,  but  the 
impact  can  be  minimized  if  the  winter  ice  regime  can  be 
altered  The  Lamoille  River  at  Hardwick,  Vermont,  is 
a  steep,  shallow  stream  dunng  non-tcc  periods.  Under 
tec  jam  conditions  stage  increases  of  1-2  m  above  the  elevation 
of  the  floodplain  have  been  measured  Several  cxpenmental 
measures  have  been  implemented  to  minimize  the  ice  jam 
Hood  levels,  their  performance  was  evaluated  for  the  winter 
of  1983-84. 

MP  1941 

GEOPHYSICAL  SURVEY  OF  SUBGLAQAL 
GEOLOGY  AROUND  THE  DEEP-DRILLING 
SITE  AT  DYE  3,  GREENLAND. 

Jezek,  K.C.,  et  al,  1985,  No  33,  p  105-110,  14  refs. 
Rocloffs,  E.A.,  Grcischar,  L  L. 
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GEOPHYSICAL  SURVEYS,  GLACIER  BEDS. 
GLACIAL  GEOLOGY,  SUBGLACIAL  OBSERVA¬ 
TIONS,  BOREHOLES,  TOPOGRAPHIC  FEA¬ 
TURES,  GEOMORPHOLOGY,  RADAR  ECHOES, 
TECTONICS,  GREENLAND. 

MP  1942 

SIMPLE  DESIGN  PROCEDURE  FOR  HEAT 
TRANSMISSION  SYSTEM  PIPING. 

Phctteplace,  G  ,  Intersociety  Energy  Conversion  Engi¬ 
neering  Conference,  1 9th,  San  Francisco,  CA,  Aug. 
19-24,  1984  Proceedings  Vol  3,  American  Nu¬ 
clear  Society,  1984,  p.1748-1752,  4  refs. 
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COST  ANALYSIS,  HEAT  TRANSMISSION,  PIPE¬ 
LINES.  LOADS  (FORCES),  DESIGN,  ANALYSIS 
(MATHEMATICS).  HEATING.  COOLING,  HEAT 
LOSS 

Piping  systems  represent  the  major  portion  of  the  total  cost 
of  most  district  heating  applications  and  constitute  a  barner 
to  their  widespread  implementation  This  paper  presents 
a  methodology  for  least-cost  design  of  these  t^stems  under 
reahslic  condiltons  of  varying  load  Cost-effective  design 
of  piping  for  disttict  he  -ing  and  cooling  applications  requires 
careful  consideration  of  the  various  components  of  the  owning 
and  operating  costs  These  costs  arc  included  tn  the 
formulation  of  an  optimization  problem  to  determine  the 
minimum  cost  design  on  a  yearly  cycle  basts. 
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NITROGEN  REMOVAL  IN  WASTEWATER  STA¬ 
BILIZATION  PONDS. 

Reed,  S.C.,  (1983),  13p.  +  figs..  Presented  at  56th 
Annual  Conference  of  the  Water  PolluMon  Control 
Federation,  Atlanta,  Georgia,  Oct  2-7,  1983  Un¬ 
published  manuscript  14  refs 
40-1089 

WASTE  TREATMENT,  WATER  TREATMENT, 
WATER  POLLUTION,  PONDS,  COUNTER¬ 
MEASURES.  DESIGN  CRITERIA,  UAND  REC¬ 
LAMATION,  CHEMICAL  ANALYSIS. 

A  rational  prosedure  for  estimating  nitrogen  removal  in  faculta¬ 
tive  wastewater  stabilization  ponds  has  been  developed  and 
validated  the  procedure,  based  on  first  order  plug  flow 
kinct'cv  IS  dependent  on  pH.  tempetature  and  residence 
time  The  model  was  developed  from  extensive  data  ob¬ 
tained  at  four  facultative  ponds  in  various  parts  of  the  U  S 
and  was  validated  with  independent  data  from  five  pond 
systems  in  the  L  b  and  Canada  The  procedure  should 
be  useful  whenever  system  design  critcrta  require  nitrogen 
removal  or  nitrincalion  It  should  be  particularly  helpful 
for  the  pond  component  of  land  treatment  systems  when 
nitrogen  is  the  limiting  design  parameter 
MP  1944 

PROBLEMS  WITH  RAPID  INFILTRATION-A 
POST  MORTEM  ANALYSIS. 

Reed,  b  C  ,  ct  al.  (1984),  17p  +  figs  ,  Presented  at 
57th  Annual  Conference  of  the  Wafer  Pollution  Con¬ 
trol  Federation.  Nesv  Orleans,  LA.  Oct  1-4,  1984 
Unp-olishcd  manuscript  7  refs 
Crites.  R.W,.  Wallace,  AT 
40-1086 

WATER  fREArMENT.  WASTE  I REATMENT. 
SEEPAGE.  GROUND  WATER,  DESIGN.  COST 
ANALYSIS 

Rapid  infilliatioti  IS  a  reliable  and  cost  effective  technique 
for  vvastcwaicr  ticatmcnl  Over  300  municipal  systems 
ate  in  vucccvvfiil  use  in  the  United  .Slates  A  few  of 
the  recently  eonslruelcd  svs.ems  have  not  satislicd  ail  design 
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expectations,  particularly  with  respect  to  the  amount  of  was¬ 
tewater  that  can  infiltrate  within  the  time  allowed  Correc¬ 
tion  of  these  problems  often  requires  additional  construction 
and  increases  costs  but  the  cumulative  effect  is  also  to 
raise  feneral  concerns  within  the  profession  regarding  the 
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DIELECTBIC  STUDIES  OF  PERMAFROST  THEORY  OF  NATURAL  CONVECTION  IN 
USING  CROSS-BOREHOLE  VHF  PULSE  SNOW. 


PROPAGATION. 


S!;b!iu;.Td.«i.7of^  Arcone.  S.A..  et  »1.  M,y.  1985.  No.SS-OS,  Workshop  10,649  31  refs 

ot  the  f»ilures,»nd  some  of  the  problem  systems  was  conducted  on  Permafrost  Ceophysics,  Golden,  Colorado,  Oct.  O  Neill,  A.,  OoloecK,  a.t.. 


Powers,  D.,  ct  al,  Oct.  20,  1985,  90(D6),  p.10,641- 
10,649,  31  refs. 


and  this  paper  will  describe  the  results 
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23-24,  1984.  Proceedings,  p.3-5,  ADA-157  485,  1 
ref. 

Delaney,  A.L 


PERMAFROST  PHYSICS,  DIELECTRIC  PROP¬ 


IN  COLD  CLIMATES. 

Reed,  S.C.,  et  al,  tl984],  9p.  +  figs..  Presented  at 
Water  Reuse  Symposium,  3rd,  San  Diego,  CA,  Aug. 

26-31,  1984.  Unpublished  manuscript.  13  refs. 

Bastian,  R.,  Black,  S.,  Khettry,  R. 
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WASTE  TREATMENT,  WATER  TREATMENT,  MP  IW  snitNniNf:  np  PR07FN 

COLD  WEATHER  PERFORMANCE,  WATER  JMPy^  RADAR  SOUNDING  OF  FROZEN 

TOrI'-SKn^''^''’  ST;  et  al.  May  1985,  No.85.05.  Workshop  on 

TORS.  SATURATIO.N.  Permafrost  Geophysics,  Golden,  Colorado.  Oct.  23- 

24, 1984.  Proceedings,  p.28-40,  ADA-157  485, 1  ref. 
MP  1946  Morey,  R.M. 

DESIGN,  OPERATION  AND  MAINTENANCE  40-1295 

OF  LAND  APPLICATION  SYSTEMS  FOR  LOW  FROZEN  GROUND  PHYSICS.  RADAR  ECHOES. 


ERTIES,  BOREHOLES.  GROUND  ICE,  ELEC 


40-1224 

SNOW  PHYSICS,  CONVECTION.  THERMAL 
CONDUCTIVITY,  HEAT  TRANSFER,  MASS 
TRANSFER.  PHASE  TRANSFORMATIONS, 
POROUS  MATERIALS,  WATER  VAPOR,  LA¬ 
TENT  HEAT,  MATHEMATICAL  MODELS, 


TROMAGNETIC  PROPERTIES,  RADAR  THEORIES. 

ECHOES  WAVE  PROPAGATION,  SOIL  STRUC-  Buoyancy-dnven  flows  of  air  m  snow  are  modeled  including 
TIIRE  PERMAFROST  THERMAL  PROPERTIES,  the  effects  of  phase  change  and  inclination  Phase  change 
*  between  water  vapor  and  ice  is  important  because  of  latent 


COST  WASTEWATER  TREATMENT. 

Reed,  S.C.,  tl9833, 26p.  +  Ena ,  Presented  at  Work¬ 
shop  on  Low  Cost  Waste  water  Treatment,  Clemson, 
SC,  Apr.  19-21,  1983.  Unpublished  manuscript.  3 
refs. 
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heal  terms  in  the  energy  equation.  Upper  boundaries 
of  the  snow  arc  taken  as  either  permeable  or  impermeable, 
with  temperature  or  heat  flua  specified  at  the  lower  boundary 
When  the  ratio  of  thermal  to  mass  diffusivity  is  greater 
than  1,  phase  change  intensifies  convection.  When  this 
ratio  IS  less  than  I,  phase  change  damps  convection  The 
effects  of  permeable  top  and  uniform  heat  flux  bottom  boundary 
conditions  on  heat  transfer  are  quantified  and  descried 
as  linear  functions  of  Ra/Ra(cr),  where  Ra  is  the  Rayleigh 
number  and  cr  refers  to  the  critical  value  for  the  onset 
of  Benard  convection  The  slope  of  each  function  depends 


GROUND  ICE  ICE  DETECTION,  SOUNDING,  only  on  the  thermal  boundary  condition  at  the  lower  boundary 
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PIPELINES,  PINGOS,  ELECTROMAGNETIC 
PROSPECTING,  ICE  VOLUME. 
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ANALYSIS  OF  WIDE-ANGLE  REFLECHON 


WASTE  TREATMEh.T,  WATER  TREATMENT,  AND  REFRACTION  MEASUREMENTS. 


SEEPAGE.  VEGETATION  FACTORS,  DESIGN 

CRITERIA,  LAND  RECLAMATION,  SATURA-  on  Permafrost  Geophysics,  Golden,  Colorado,  Oct.  MP  1958  _ 

TION.  23-24,1984.  Proceedings,  p.53-60,  ADA-1S7  485, 6  FORWARD-SCATTERING  CORRECTED  EX- 

refs  TINCnON  BY  NONSPHERICAL  PARTICLES. 

Kovacs,  A.  Bohren,C.F.,etal.  Apr.  1.  1985,  24(7),  p.1023-1029, 

TwrffaPMTAT  TlIRP  RFIISE  AP-  40-1299  For  another  source  see  39-2966.  16  refs. 

land  RADAR  ECHOES,  SUBSURFACE  INVESTIGA-  Koh,  G. 

np  WACrPWATPR-SsEARCH  TIONS,  DIELECTRIC  PROPERTIES,  REFLEC-  40-1223  oa,ev.., 

WASTEWATER-RESEARCH  REFRACTION.  MATHEMATICAL  MOD-  SNOWFLAKES,  LIGHT  SCATTERING,  SNOW 

S  a  eV  c  •„nm-„,.i  Pnoin.ar.n»  Re.aarnh  ELS,  WAVE  PROPAGATION  CRYSTAL  STRUCTURE,  PARTICLES,  ICE  NEE- 

Rwd,  S.C.,  Envifonmcnial  Engineering  Research  ««  ANALYSIS  fMATHEMATICS). 

Council  Workshop--Water  MP  1954  Measured  extinetton  of  light  by  particles,  especially  those 

in  Indus^  and  Agnculture.  Research  Needs,  Ktawah  aeppr-rs  OF  INTERPRETING  SEISMIC  larger  than  the  wavelength  of  the  light  illuminating  them, 

Islandi  South  Carolmai  Mar.  3*6»  1982.  Proceedings,  f%ATA  vnn  INPORMATION  ON  SHALLOW  must  be  correcicd  for  forward-scaitcred  light  collected  by 
New  York,  NY.  American  Soc:ety  of  Civil  Engineers,  FOR  INFOT^WTIUW  UN  awALLU  detector.  Near-forward  scattering  by  arbitrary  nonip- 
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INCIDENTAL  AGRICULTURE  REUSE  AP-  pAnAR  RPHOFS  SUBSURFACE  INVESTIGA- 
PLICATION  ASSOCIATED  WffH  LAND  RADAR  ECHOK,  SUBSURFACE  IN^ 

TREATMENT  OF  WASTEWATER-RESEARCH  ?  MOD. 


Morey,  R.M.,  el  al,  May  1985,  No.85-05,  Workshop 
on  Permafrost  Geophysics,  Golden,  Colorado,  Oct. 
23-24,  1984.  Proceedings,  p.53-60,  ADA-157  485,  6 
refs. 

Kovacs,  A. 
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RADAR  ECHOES.  SUBSURFACE  INVESTIGA- 


If  a  snow  cover  is  inclined.  Rayleigh  convection  occurs 
for  any  nonzero  Rayleigh  number  Velocity  profiles  for 
flows  in  inclined  layers  with  permeable  tops  are  derived, 
and  It  is  found  that  velocity  is  proportional  to  Ra  sin  phi, 
where  phi  is  the  angle  of  inclination  from  the  horizontal. 
The  numerical  results  for  different  boundary  conditions  com¬ 
pare  reasonably  well  with  experimental  results  from  the  litera¬ 
ture  . 
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ELS,  WAVE  PROPAGATION 


New  York,  NY,  American  Soc:cty  of  Civil  Engineers, 
tl9823,p.91-123,  34  refs. 
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WATER  POLLUTION,  COUNTERMEASURES. 


the  detector.  Near-forward  scattering  by  arbitrary  nonsp- 
hencal  particles  is.  according  to  Fraunhofer  diffraction  theory, 


Neavc,  K.G.,  et  al,  May  1985,  No.85-05,  Workshop  on  more  sharply  peaked  than  that  by  spheres  of  equal  projected 
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Permafrost  Geophysics,  Golden,  Colorado,  Oct  23- 
24,  1984  Proceedings,  p.61-65,  ADA-157  485,  6 
refs. 

Sellmann,  P.V. 
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»re»  The  diffeience  between  scaliermg  by  o  nonsphencel 
particle  and  that  by  an  equal-area  aphete  la  greater  the 
more  diffusely  the  particle’s  projected  area  is  dtsinbuled 
about  IIS  centroid.  Snowfiakes  arc  an  example  of  large 
atmospheric  particles  that  arc  often  highly  nonaphcricak 
Calculations  of  ihc  forward-scauciing  correction  to  extinction 
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LMhr,  R.,  et  al.  Workshop  on  Utilization  of  Municipal  FROST  DEI^H. 
Wastewater  and  Sludge  on  Land,  1983.  Proceedings. 

Edited  by  A.L.  Page,  L.  Gleason,  III,  J.E.  Smith,  Jr.,  MP  1955 
I.K.  Iskandar,  and  L.E.  Sommers,  Riverside,  Universi-  GALVANIC  ME 
tyof''slifomia,  1983,p.409-417,Includesdiscussions.  tIVE  SEABED  1 
Reed.  f.C.  Sellmann,  P.V.,  et 

40-1"  '•  on  Permafrost  G 

V,”  “P  TREATMENT,  WATER  TREATMENT,  23-24,1984.  Pri 
SLUDGES,  LAND  RECLAMATION,  WATER  Delaney,  A.J.,  Ai 
POLLUTION,  COUNTERMEASURES  40-1305 


SUBSEA  PERMAFROST,  SEISMIC  SURVEYS,  ,^5  needles  have  been  made  under  the  assumption  that 
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GALVANIC  METHODS  FOR  MAPPING  RESIS- 
TIVE  SEABED  FEATURES. 

Sellmann,  P.V.,  et  al.  May  1985,  No.85-05,  Workshop 
on  Permafrost  Geophysics,  Golden,  Colorado,  Oct. 
23-24,  1984.  Proceedings,  p  91-92,  ADA-157  485. 
Delaney,  A.J.,  Arcone,  S.A. 
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MAINTAINING  FROSTY  FACILITIES. 
Reed,  S.C.,  ct  al,  Feb.  1985,  p.9-15,  6  refs. 
Niedringhaus,  L 
40-1240 


they  can  be  approximated  as  randomly  oriented  prolate  spher¬ 
oids  (especl  ratio  10  1)  The  correction  factor  can  he 
as  much  as  20%  less  than  that  for  equal-area  spheres  depending 
on  Ihc  detector's  acceptance  a  glc  and  the  wavelength.  Ran¬ 
domly  oriented  oblatc-spheroids  scalier  more  nearly  like  equal- 
area  spheres. 
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PEBBLE  FABRIC  IN  AN  ICE-RAFTED  DI AMIC- 
TON. 

Domack,  E.W,  ct  al,  Sep.  1985,  93(5),  p.577-591. 
Refs,  p.589.591. 

Lawson,  D.E. 
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ICE  RAFTING,  GLACIAL  DEPOSITS,  SEDIMEN- 
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PINO,  SEA  WATER,  SALINITY. 
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HEAT  TRANSMISSION  WITH  STEAM  AND 


SILS,  ORIGIN,  GLACIER  FLOW. 

Pebble  fabric  studies  on  icc-taftcd  diamiclons  have  been 
limited  to  general  observations,  with  authors  nnling  preferences 
toward  vertical,  random,  or  honrontx'  orientations  To 


u/acTc  TnCATVtPMT  WATER  TREATMENT  HOT  WATER.  clarify  such  observations,  pebble  fabric  data  were  collected 

MIINiriPAL  Aamot,  H  WC,  et  al.  Cogeneration  district  heating  from  a  fossilifcrous  diamicion  of  late  Pleistocene  age  located 
^  VaAINTPNANrF  E  applications  Edited  by  I  Olikcr,  New  York,  Amcri-  on  Whtdbey  Island,  Washington  The  ice-mfted  ongm 

ENGINEERING,  MAINTEr^I^E,  ^OW  __  xc-(.s.-ntcal  Enainccn  1978  o  17-23  of  this  unit  is  aupported  by  several  independent  characteristics 

MEASUREMENT,  SEDIMENTATION.  DAM-  can  bociely  rq  Mcctiameai  tngtneem.  itr  0,  p  as,  iiiHinip  in  Kiln  mAcrofRtmR  and  microfauna.  conformity 

AGE,  SLUDGES. 


Presented  at  the  Winter  Annual  Meeting  of  the  Amen- 


including  in  situ  macrofauna  and  microfauna.  conformity 
with  subaqueous  liihofacics  containing  dropstoncs.  loivcr  bulk 


^  _  tTwa.-..:--..  wim  suoaqueous  mnoiacics  coniaiimig  uiinosMHwa.  laa-h-i 

can  Society  of  Mechanical  Engineers,  San  Francisco,  dcn^uics  and  higher  void  ratios  than  associated  tills,  soft 

Ifb.ic  A  rare  .  .  ~  _  _ I.-..  .i. 


MP  1950  Phcttcpiacc.  G. 

GROWTH  AND  FLOWERING  OF  COTTON-  40-1267 
GRASS  TUSSOCKS  ALONG  A  CLIMATIC  TRAN-  HEAT  TRANSMl 
SECT  IN  NORTHCENTRAL  ALASKA.  TEMPERATURE. 

Haugen,  R.K  ,  ct  al,  Arctic  Workshop,  13ih,  Boulder,  HEAT  LOSS,  FLC 
CO.  Mar.  15-17,  1984.  [Proceedings],  Boulder,  FACTORS,  PRES 
University  of  Colorado,  Institute  of  Arctic  and  Alpine  TIONS.  DESIGN. 
Research.  1984,  p  10-1 1,  2  refs  A  methodology  fordc 

Shaver.  G.R.,  King,  G  G.  It  based  on 

40*1107  loosest  total  cosi 

HUMMOCKS,  PLANT  PHYSIOLOGY.  GROWTH,  “f '"'W  '’’’V'" '^5 , 


California,  December  10-15,  1978.  6  refs 
Phcttcpiacc.  G. 

40-1267 

HEAT  TRANSMISSION.  WATER  PIPES.  WATER 
TEMPERATURE.  FLUID  FLOW,  HEAT  FLUX, 
HEAT  LOSS.  FLOW  RATE,  METEOROLOGICAL 
FACTORS.  PRESSURE.  COMPUTER  APPLICA- 


scoimcr ,  deformation  structures  suggestive  of  iceberg  dumping, 
textural  gradations,  and  facies  relationships  Analysis  using 
the  eigenvalue  method  indicates  that  icc*rafled  fabrics  arc 
nearly  random  with  little  consistency  of  vector  orientations 
between  sites  and  without  any  relationship  to  the  probable 
direction  of  glacial  flow  The  weak  fabric  is  mainly  the 
product  of  settling  through  the  .vatcr  column  and  impact 
with,  or  penetration  of.  the  bed  Samples  that  possess 
a  weak  preferred  long  axis  orientation  with  a  low  angle 


A  methodology  for  design  of  heat  cransnimion  lines  IS  present-  of  dip.  including  those  from  laminated  muds,  can  best  be 
cd  It  IS  based  on  finding  the  pipe  diameter  which  yields  explained  by  the  mtcrmiltcni  effects  of  bottom  currents. 


the  lowest  total  cost  Cost  factors  considered  arc  cost 
of  energy  lost  m  the  form  of  heal,  cost  of  energy  to  produce 
pumpmg  Work,  and  cost  of  capital  to  construct  the  system 


CLIMATIC  FACTORS,  AIR  TEMPERATURE,  methodology  has  been  developed  into  a  computer  code 
PRECIPITATION  (METEOROLOGY),  PIPE-  which  allows  for  rapid  analysis  of  alternatives  Results 


a  resistant  substrate  at  the  tunc  of  deposition  and  post- 
dcpositional  flowage  Comparisons  of  pebble  fabrics  from 
basal  tills,  recent  sediment  How  deposits  and  basal,  debris- 
laden  ICC  of  an  active  glacier  demonstrate  that  the  icc- 


LINES,  ALTITUDE.  UNITED  STATES  ALAS¬ 
KA. 


which  allows  for  rapid  analysis  of  alternatives  Results  rafted  fabrics  arc  distinct  from  those  of  basal  icc  and  till 

arc  presented,  based  on  certain  assumptions,  for  various  but  a-c  quite  similar  to  those  of  sediment  flow  diamiclons 

'  .  ..  .  .  t _ I  .no.,-,.  i,t  /-onlAin  n  emtzrr 


parameters  of  interest 


icc-raficd  dianiictnns  .ippc.sr,  however,  to  conl.sin  a  greater 
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MISCELLANEOUS  fUBLICATIONS 


AC 


number  of  elongate  stones,  with  long  ants  plunge  angles 
exceeding  45  deg,  than  other  glactgenic  diamictons 


MP  1960 

AUDIBILITY  WITHIN  AND  OUTSIDE  DEPOS¬ 
ITED  SNOW. 

Johnson.  J.B..  1985.  31(108),  p  136-142,  12  refs.,  In 
English  with  French  and  German  summaries. 
40-1320 

SNOW  COVER  EFFECT,  SNOW  ACOUSTICS. 
SOUND  TRANSMISSION,  NOISE  (SOUND). 
Factors  which  control  the  audibility  within  and  outside  deposit¬ 
ed  snow  are  described  and  applied  to  explain  the  preferential 
detection  of  sound  by  persons  buried  under  avalanche  debni 
as  compared  to  persons  on  the  overlying  snow  surface. 
Strong  attenuation  of  acoustic  waves  in  snow  and  the  small 
acoustic  impedance  differences  between  snow  and  air  are 
responsible  for  the  strong  absorption  and  transmission-loss 
characteristics  that  are  observed  for  snow.  The  absorption 
and  transmission-loss  characteristics  are  independent  of  the 
direction  of  propagation  of  acoustic  signals  through  the  snow. 
The  preferential  detection  of  sound  by  a  person  buned  under 
snow  can  be  explained  by  the  relatively  higher  level  of 
background  acoustic  noise  that  exists  for  persons  alxive  the 
sn3W  surface  as  compared  to  an  avalanche  burial  victim. 
This  noise  masks  sound  transmitted  to  persons  on  the  snow 
surface,  causing  a  reduction  of  heanng  sensitivity  as  compared 
to  the  buna]  victim.  Additionally,  the  listening  concentra¬ 
tion  of  a  buned  individual  is  generally  greater  than  for 
persons  working  on  the  snow  surface,  increasing  their  subjective 
awareness  of  sound.  (Auth) 


MP  1961 

STATISTICAL  RELATIONSHIPS  BETWEEN 
COLD  REGIONS  SURFACE  CONDITIONS  AND 
CLIMATIC  PARAMETERS. 

Bilello,  M.A.,  Conference  on  Probability  and  Statistics 
in  Atmospheric  Sciences,  9th,  Virginia  Beach,  VA, 
Oct.  9-11,  1985.  Proceedings,  1985,  p.508-517.  Re¬ 
print  from  preprint  volume. 

40-1420 

SNOW  PHYSICS.  ICE  PHYSICS.  SURFACE 
PROPERTIES,  CLIMATIC  FACTORS,  ICE 
COVER  THICKNESS,  SNOW  DENSITY.  DE¬ 
GREE  DAYS,  FROST. 


MP  1962 

EMITTANCE:  A  LITTLE  UNDERSTOOD  IMAGE 
DECEPTION  IN  THERMAL  IMAGING  AP¬ 
PLICATIONS. 

Munis,  R.H.,  ct  al,  Apr.  1985,  Vol  549,  p  72-78, 6  refs. 
Marshall,  S.J. 

40-1423 

THERMAL  RADIATION.  THERMAL  PROPER¬ 
TIES,  MATERIALS.  RADIOMETRY,  TEMPERA¬ 
TURE  MEASUREMENT. 

Image  contrast  enhancement  sometimes  complicates  image 
understanding  A  svcne  that  consists  of  slightly  dissimilar 
target  and  background  emitlanccs  may  not  be  readily  identifia¬ 
ble  without  image  enhancement.  Even  if  the  emittance 
differential  can  be  sharply  contrasted,  those  image  surface 
patterns  that  convey  sul»nfface  thermal  information  may 
not  be  visible  because  of  the  wide  dynamic  range  that  must 
be  accommodated  by  the  thermal  imaging  system.  This 
paper  describes  how  emittance  complicates  the  interpretation 
of  thermal  images  High  and  low  emittance  values  affect 
the  logic  required  for  understanding  thermal  scenes  Ther¬ 
mal  scenes  containing  emittance  differentiais  are  easier  to 
interpret  if  there  is  a  large  contrast  between  the  object 
and  the  background 


MP  1963 

THERMAL  EMISSIVITY  OF  DI.4THERMA- 
NOUS  MATERIALS. 

Mums,  R  H  ,  ct  al,  Scp.-Oct  1985,  24(5),  p.872-878, 
10  refs. 

Marshall,  SJ. 

40-1422 

RADIOMETRY,  OPTICAL  PROPERTIES,  IN- 
FRARED  PHOTOGRAPHY,  TEMPERATURE 
MEASUREMENT.  ABSORPTION.  MATERIALS. 
Thermal  (2  0  to  5  6  micron)  measurement^  of  the  normal 
emissivity  of  several  diathermanous  materials  having  slightly 
different  refractive  indices  were  made  at  15  2  C,  4  9  C. 
and  -5.6  C.  Calculations  of  the  total  hemispherical  cmissiv  ity 
were  made  from  normal  emissivity  and  plotted  against  the 
optical  depth  A  comparison  of  these  data  with  a  model 
proposed  by  R  Garden  [i  Am  Ceram  Soc  39(8).  278 
(I956)j  indicates  that  at  ncar-ambicnt  temperatures  they 
agree  very  closely  This  comparison  presumes  that  the 
narrow  range  of  refractive  indices  about  n=l  5  associated 
with  these  specimens  would  not  preclude  them  from  ^ing 
treated  as  having  a  value  of  I  5 


MP  1964 

STRATEGIES  FOR  WINTER  MAINTENANCE 
OF  PAVEMENTS  AND  ROADWAYS. 

Minsk,  L.D.,  et  al,  1984,  Vol.431,  p.l5S-167,  14  refs. 
Eaton,  R.A. 

40-1427 

WINTER  MAINTENANCE,  ROAD  MAINTE¬ 
NANCE,  SNOW  REMOVAL.  ICE  REMOVAL, 
PAVEMENTS.  FREEZE  THAW  CYCLES,  CLI¬ 
MATIC  FACTORS,  SNOW  DEPTH,  COST  ANAL¬ 
YSIS. 


MP  19«S 

STRUCTURE,  SALINITY  AND  DENSITY  OF 
MULTI-YEAR  SEA  ICE  PRESSURE  RIDGES. 
Richter-Menge,  J  A.,  et  al,  Dec  1985,  107(4),  p.493- 
497,  For  another  source  and  abstract  see  39-24 1 3  (MP 
1857).  11  refs. 

Cox,  G.F.N. 

40-1444 

PRESSURE  RIDGES.  ICE  STRUCTURE,  ICE 
SALINITY,  ICE  DENSITY,  ICE  PHYSICS,  ICE 
LOADS,  SEA  ICE,  BEAUFORT  SEA 


MP  1966 

IN-ICE  CALIBRATION  TESTS  FOR  AN  ELON¬ 
GATE,  UNIAXIAL  BRASS  ICE  STRESS  SEN¬ 
SOR. 

Johnson,  J.B.,  Dec.  1985,  107(4),  p.506-510.  For 
another  source  and  abstract  see  39-2420  (MP  1859). 
8  refs. 

40-1446 

ICE  COVER  STRENGTH.  ICE  SOLID  INTER¬ 
FACE,  ICE  LOADS,  STRESSES,  MEASURING  IN¬ 
STRUMENTS,  TESTS. 


MP  1967 

EXPERIMENTAL  MEASUREMENT  OP  CHAN¬ 
NELING  OF  FLOW  IN  POROUS  MEDIA. 
Oliphant,  J.L.,  et  al.  May  1985,  139(5),  p.394-399,  10 
refs. 

Tice,  A.R. 

40-1481 

SOIL  WATER,  WATER  FLOW,  POROUS 
MATERIALS,  CHANNELS  (WATERWAYS),  HY¬ 
DRAULICS,  VISCOUS  FLOW,  LAMINAR  FLOW, 
DIFFUSION. 

By  compinng  experimenul  mcasuremenis  of  the  hydraulic 
conductivity  and  the  cfTective  self-dilTusivity  of  water  in 
poroua  media,  a  channeling  paiametct.  c.  is  deilned  This 
parameter  measures  the  degree  of  division  of  flow  paths 
in  the  media,  but  does  not  depend  on  the  tortuosity  of 
the  paths  or  surface  effects  on  the  viscosity  of  the  water. 
Values  of  c  arc  obtained  for  Na-saturated  montmorillonites 
containing  from  0  82  to  7  7  g  of  water  per  g  of  clay  and 
for  Fairbanks  silt  containing  from  0  135  to  0  23  g  of  water 
per  g  of  silt  Values  for  the  montmorillonites  rcmsin 
relatively  close  to  the  theoretically  predicted  value  of  1/3 
at  all  water  contents,  indicating  maximally  divided  flow  paths 
Values  for  the  sill  vary  from  100  lo  over  2000.  indicating 
highly  channeled  flow 


MP  1968 

SOME  RECENT  DEVELOPMENTS  IN  VIBRAT¬ 
ING  WIRE  ROCK  MECHANICS  INSTRUMEN¬ 
TATION. 

Dutta,  P.K,,  1985,  12p.,  20  refs  Presented  at  the 
26th  U.S  Symposium  on  Rock  Mechanics,  Rapid 
City.  SD,  June  26-28,  1985. 

40-1490 

ROCK  MECHANICS.  COLD  WEATHER  OPERA¬ 
TION,  MEASURING  INSTRUMENTS,  VIBRA¬ 
TION.  STRESSES,  MODELS.  ACCURACY. 


MP  1969 

BRITTLENESS  OF  REINFORCED  CONCRETE 
STRUCTURES  UNDER  ARCTIC  CONDITIONS. 
KivekBs,  L.,  et  al,  1985,  No,369, 28  +  14p ,  In  Finnish 
with  English  summary.  9  refs. 

Korhonen,  C. 

40-1492 

WINTER  CONCRETING.  CONCf  ..i  STRUC¬ 
TURES,  LOADS  (FORCES).  RCIV  cCED  CON¬ 
CRETES,  CONCRETE  ST--  H,  BRITTLE¬ 
NESS,  FRACTURING,  IMPe.v.  STRENGTH. 
TEMPERATURE  EFFECTS 

When  plain  reinforcing  bars  arc  tested  under  impact  load 
according  lo  the  steel  standards  Ihcir  failure  becomes  brittle 
already  at  the  arctic  temperature  region  However,  when 
reinforced  concrete  structures  arc  loaded  with  an  impact 
load,  the  reinforcing  bars  arc  subiccted  to  loading  conditions 
very  ditTcrcnl  from  the  test  with  the  plain  rebars,  and  this 
has  a  significant  effect  on  the  transition  temperature 


MP  1970 

ION  AND  MOISTURE  MIGRATION  AND 
FROST  HEAVE  IN  FREEZING  MORIN  CLAY. 
Qiu,G.,etal.Mar.  1986,8(l),p.l014,9refs.,  InChi- 
nese  with  English  summary. 

Chamberlain,  E.J.,  Iskandar,  I.K. 

40-4634 

FROST  HEAVE,  SOIL  WATER  MIGRATION, 
IONS,  CLAY  SOILS,  SOIL  CHEMISTRY.  WATER 
CONTENT,  FREEZING  RATE,  TESTS. 

Sixteen  specimens  made  of  Morin  Qay  with  a  saturation 
percentage  of  86%  were  subjected  to  freezing  tests  in  open 
system  fed  by  distilled  water,  NaCI  solution,  CaCl(2)  solution 
and  Na(2)SO(4)  solution  respectively.  Before  freezing  test, 
specimens  were  homogeneous  m  water  content  but  heterogene¬ 
ous  m  chemical  composition  with  a  vertical  concentration 
gradient.  After  freezing  teat,  both  water  content  and  the 
domrnant-anion  content  in  frozen  part  of  the  soil  samples 
increase,  this  means  that  not  only  moisture  but  also  ions 
were  migrating  toward  the  freezing  zone  during  teats. 

MP  1971 

TENSILE  STRENGTH  OF  FROZEN  SILT. 

Zhu,  Y.,  et  al,  Mar.  1986,  8(1),  p.15-28,  9  refs..  In 
Chinese  with  English  summary. 

Carbee,  D.L. 

40-4635 

FROZEN  GROUND  STRENGTH,  TENSILE 
PROPERTIES,  STRAIN  TESTS,  SEDIMENTS. 
SOIL  COMPACTION.  DENSITY  (MASS/- 
VOLUME),  TEMPERATURE  EFFECTS. 

Constant  strain-rate  tension  tests  were  conducted  on  remolded 
saturated  frozen  Faitbanka  stlt  at  various  temperatures,  strain 
rates  and  densities.  It  is  found  that  the  critical  strain 
rate  of  the  ductile.bniilc  transition  docs  not  depend  upon 
temperature,  but  vanes  with  density  It  has  a  value  of 
0.01/s  for  the  silt  with  medium  density  and  00005/s  for 
low  density.  The  peak  tensile  strength  considerably  de¬ 
creases  with  decreasing  strain  rate  for  ductile  failure,  while 
it  slightly  decreases  with  increasing  strain  rate  for  bntile 
fracture.  The  failure  strain  remains  almost  the  same  for 
temperatures  lower  than  about  -JC.  but  it  varies  with  density 
and  strain  rate  The  initial  ungeni  modulus  is  found 
not  lo  depend  upon  strain  rate,  but  increases  with  decreasing 
temperature  and  density. 


MP  1972 

ICE  BLOCK  STABILITY. 

Daly,  S.F.,  Water  for  resource  development,  Proceed¬ 
ings  of  the  ASCE  Hydraulics  Division  Spccielty  Con¬ 
ference,  edited  by  D.L.  Schreiber,  New  York,  Ameri¬ 
can  Society  of  Civil  Engineers,  1984,  p.544-548, 5  refs. 
40-1548 

RIVER  ICE,  ICE  FLOES,  ICE  PRESSURE. 

In  this  paper  a  simple  fotmulalion  of  the  forces  acting  on 
an  ice  block  in  contact  with  an  intact  ice  cover  is  presented. 
Underturning  of  the  ice  block  is  the  assumed  mechanism 
by  which  the  block  is  swept  under  the  ice  cover.  The 
data  can  be  divided  into  two  separate  cases,  a  shallow  water 
case  and  a  deep  water  case.  The  conditions  of  instability 
for  each  case  are  determined  empincally.  The  resultant 
prediction  of  the  velocity  at  which  the  block  is  swept  under 
the  cover  reproduces  the  data  very  well  over  the  entire 
range  of  nondimensionsi  ice  block  thicknesses  The  “no- 
spill"  condition  used  in  earlier  formulations  is  not  required. 


MP  1973 

MATHEMATICAL  MODELING  OF  RIVER  ICE 
PROCESSES. 

Shen,  H.T.,  Water  for  resource  development,  Proceed¬ 
ings  of  the  ASCE  Hydraulics  Division  Specialty  Con¬ 
ference,  edited  by  D.L.  Schreiber,  New  York,  Ameri¬ 
can  Society  ol  Civil  Engineers,  1984,  p.5S4-558,  16 
refs 

40-1550 

RIVER  ICE,  ICE  FORMATION,  ICE  BREAKUP, 
ANALYSIS  (MATHEMATICS) 

Computer  modeling  of  flow  and  icc  conditions  in  a  river 
IS  an  important  element  in  the  planning  of  water  resources 
projects  in  Morlhcrn  regions.  In  this  paper,  a  brief  review 
on  the  present  knowledge  of  formulating  river  ice  process 
IS  given. 


MP  1974 

MITIGATIVE  AND  REMEDIAL  MEASURES 
FOR  CHILLED  PIPELINES  IN  DISCONTINU¬ 
OUS  PERMAFROST. 

Saylcs.  F  H  ,  Seminar  on  Pipelines  and  Frost  Heave, 
Caen,  Apr.  25-27,  1984.  Proceedings  English  ver¬ 
sion  Edited  by  S.R  DallimorcandPJ  Williams  Ot¬ 
tawa.  Carlcion  University.  July  1984.  p  61-62. 
39-3049 

DISCONTINUOUS  PERMAFROST,  FROST 
HEAVE.  UNDERGROUND  PIPELINES,  SHEAR 
PROPERTIES.  FROST  ACTION.  PERMAFROST 
BENEATH  ROADS,  FROST  PENETRATION. 
DAMAGE,  DESIGN  CRITERIA. 
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MP  1975 

USING  LANDSAT  DATA  FOR  SNOW  COVER/- 
VEGETATION  MAPPING. 

Meny,  C.J.,  et  al,  Annual  Department  of  Defense 
Mapping,  Charting,  and  Geodesy  Conference,  9th, 
1984.  Report,  Washington,  D.C ,  Defense  Mapping 
Agency,  tl984j,  p.II(140)-II(144),  7  refs. 

McKim,  H.L. 

40-1535 

SNOW  COVER  DISTRIBUTION,  REMOTE  SENS¬ 
ING,  VEGETATION,  LANDSAT,  MAPPING, 
SNOW  DEPTH,  SNOW  WATER  EQUIVALENT. 
MP  1976 

HEATING  ENCLOSED  WASTEWATER  TREAT¬ 
MENT  FACILITIES  WITH  HEAT  PUMPS. 
Martel,  C.J.,  et  al,  Dec.  1982,  EPS  3-WP-82-6,  Sym¬ 
posium  on  Utilities  Delivery  in  Cold  Regions,  3rd, 
Edmonton,  Alta.,  May  25-26,  1982.  Proceedings. 
Compiled  by  D.W  Smith,  p.262-280,  13  refs. 
Phetteplace,  G. 

42-1727 

WASTE  TREATMENT,  WATER  TREATMENT, 
HEATING,  SANITARY  ENGINEERING,  UTILI¬ 
TIES,  PUMPS,  COST  ANALYSIS,  WINTER 
MAINTENANCE. 

MP  1977 

COMPARATIVE  HELD  TESTING  OF  BURIED 
UTILITY  LOCATORS. 

BigI,  S.R.,  et  al,  Hanover,  NH,  U.S.A  CRREL, 
tl984],  25p.,  Presented  at  the  APWA  Public  Works 
Conference  and  Equipment  Show,  Edmonton,  Alber¬ 
ta,  May  13-15,  1984.  Unpublished  manuscript.  1 
ref. 

Phetteplace,  G.,  Henry,  K.S. 

40-1683 

UNDERGROUND  "AGILITIES,  UTILITIES, 
MAGNETIC  SURVEYS,  MAINTENANCE,  DE¬ 
TECTION,  DAMAGE,  TESTS,  RADAR  ECHOES. 
Locating  buried  utililies  for  repair,  servicing  or  prevention 
of  damage  is  often  necessary  when  excavation  is  to  be 
conducted  in  a  parlicular  area  The  most  widely  used 
methods  for  detection  of  buried  facilities  are  magnetic  induc¬ 
tion,  magnetometry,  and  radiofrequency  tracking  Down¬ 
ward-looking  radar  units  designed  spcciiicalty  for  utility  loca¬ 
tion  arc  in  the  development  stages  Comparative  field 
tests  of  eight  locators  were  conducted  at  West  Point  and 
Newburgh,  New  York,  over  various  types  of  buried  utilities 
including  iron  and  steel  pipe,  cable,  vitreous  tile  pipe  and 
plastic  pipe. 

MP  1978 

HEAT  RECOVERY  FROM  PRIMARY  EFFLU¬ 
ENT  USING  HEAT  PUMPS. 

Phetteplace,  G.,  et  al,  CLIMA  2000  Conference, 
Copenhagen,  Aug.  1985.  Proceedings,  Vol.6, 
[1985j,  p.  199-203,  1  ref. 

Ueda,  H.T.,  Martel,  CJ. 

40-1682 

HEAT  RECOVERY,  WASTE  TREATMENT, 
WATER  TREATMENT,  SEWAGE,  HEATING. 
MP  1979 

SIMPLIFIED  DESIGN  PROCEDURES  FOR 
HEAT  TRANSMISSION  SYSTEM  PIPING. 
Phetteplace,  G.,  CLIMA  2000  Conference,  Copenha¬ 
gen,  Aug  1985  Proceeding,  Vol  6.  (1985),  p  451- 
456,  5  refs. 

40-1686 

HEAT  TRANSMISSION,  UNDERGROUND 
PIPELINES,  WATER  PIPELINES,  HEAT  LOSS, 
DESIGN,  COST  ANALYSIS,  ANALYSIS  (MATH¬ 
EMATICS). 

MP  1980 

ANALYSIS  OF  HEAT  LOSSES  FROM  THE  CEN¬ 
TRAL  HEAT  DISTRIBUTION  SYSTEM  AT 
FORT  WAINWRIGHT. 

Phetteplace,  G.,  (1982),  20p.,  Unpublished  manu¬ 
script;  presented  at  the  Symposium  on  Utilities  Deliv¬ 
ery  in  Cold  Regions,  Edmonton,  Alberta,  May  25-26, 
1982.  5  refs. 

40-1660 

HEATTRANSMISSION,  HEAT  LOSS,  HEATING. 
HEAT  SOURCES.  DEGREE  DAYS,  TEMPERA¬ 
TURE  EFFErrS,  ANALYSIS  (MATHEMATICS). 
UNITED  STATES— ALASKA— FAIRBANKS 
MP  1981 

AIRBORNE-SNOW  CONCENTRATION  .MEA¬ 
SURING  EQUIPMENT. 

Lacombe,  J.,  June  1982, 82-17, SnowSyinposium.  1st. 
Hanover,  NH,  Aug  1981  Proceedings,  p  17-46. 
ADB.09I  442,  12  refs 
40-1929 

SNOWFALL.  SNOWFLAKES.  FALLING  BO¬ 
DIES,  MEASURING  INSTRUMENTS,  VISIBILI¬ 
TY,  AIRBORNE  EQUIPMENT.  ACCURACY. 
TRANSMISSION 


A  brief  introduction  to  the  function  of  the  Airborne-Snow 
Concentration  Measuring  Equipment  (ASCME)  and  its  useful¬ 
ness  for  charactenzing  the  winter  environment  is  given.  The 
deficiencies  of  alternative  systems  arc  identified  ASCME 
hardware  and  basic  system  operation  are  desenbed  in  detail 
The  governing  design  equation  and  choice  of  design  parameters 
are  discussed,  along  with  estimates  of  system  accuracy.  Evi¬ 
dence  of  ASCME's  satisfactory  performance  dunng  its  inaugu¬ 
ral  operation  at  SNOW-ONE  is  presented  and  design  improve¬ 
ments  to  be  incorporated  and  used  dunng  SNOW  ONE- 
A  arc  mentioned  Snowfall  rate  and  airbornc-snow  concen¬ 
tration  data  are  also  compared,  showing  a  weak  correlation 
between  the  two  parameters  at  low  concentration  levels 

MP  1982 

SNOW  AND  FOG  PARTICLE  SIZE  MEASURE¬ 
MENTS. 

Berger,  R.H.,  June  1982, 82-17,  Snow  Symposium,  1st, 
Hanover,  NH,  Aug.  1981  Proceedings,  p.47-58, 
ADB-091  442,  6  refs. 

40-1930 

SNOWFLAKES,  FOG,  PARTICLE  SIZE  DISTRI¬ 
BUTION.  ELECTROMAGNETIC  PROSPECT¬ 
ING,  TRANSMISSION,  SNOW  CRYSTAL 
STRUCTURE.  LIGHT  SCATTERING,  INFRA¬ 
RED  RADIATION,  FALLING  BODIES,  DATA 
PROCESSING. 

Dunng  the  SNOW-ONE  field  measurements  Knullenbcrg 
2-D  grey  imaging  probes  were  used  to  characterize  airborne 
snow.  This  application  of  the  probes  presents  problems 
due  to  the  shape  and  oncntation  of  the  snow  particles 
The  techniques  used  to  surmount  these  problems  arc  described 
Results  are  presented  in  a  compatison  between  the  total 
snowflake  area  concentration  and  the  transmittance  in  the 
visible  and  infrared. 

MP  1983 

METEOROLOGY  AND  OBSERVED  SNOW 
CRYSTAL  TYPES  DURING  THE  SNOW-ONE 
EXPERIMENT. 

Bilello,  MA,  June  1982,  82-17,  Snow  Symposium, 
1st,  Hanover,  NH,  Aug  1981  Proceedings,  p  59-75, 
ADB-091  442,  8  refs. 

40-1931 

SNOW  CRYSTAL  STRUCTURE,  SNOWFALL, 
METEOROLOGICAL  FACTORS,  SNOW¬ 
FLAKES.  FALLING  BODIES,  ELECTRICAL 
MEASUREMENT,  OPTICAL  PROPERTIES, 
SNOWSTORMS. 

A  survey  of  the  surface  pressure  systems,  weather  fronts, 
and  air  masses  that  influenced  northern  Vermont  during 
the  periods  of  snowfall  m  January  and  February  1981  was 
conducted  Vertical  profiles  of  the  temperature  and  mois¬ 
ture,  and  observations  of  the  falling  snow  crystals  made 
at  the  SNOW-ONE  site  were  also  retrieved  for  the  same 
time  period  This  information  was  used  to  conduct  a 
study  on  associations  between  meteorological  conditions  and 
observed  snow  crysui  characterbtics.  Examples  of  the 
results  obtained  from  the  vanous  snowfall  events  that  occurred 
during  the  field  lest  pe'riod  are  presented  This  study 
was  conducted  with  the  ultimate  objective  of  associating 
large-scale  weather  patterns  with  the  on-site  frozen  particle 
characterization  measurements,  and  the  data  obtained  concur¬ 
rently  by  the  electro-optical  sensor  systems 

MP  1984 

METEOROLOGICAL  MEASUREMENTS  AT 
CAMP  ETHAN  ALLEN  TRAINING  CENTER, 
VERMONT. 

Bates,  R.,  June  1982,  82-17,  Snow  Symposium.  Isl, 
Hanover,  NH,  Aug.  1981.  Proceedings,  p,77-112, 
ADB.091  442,  4  refs. 

40-1932 

METEOROLOGICAL  INSTRUMENTS,  SNOW¬ 
FALL,  PRECIPITATION  GAGES,  AIR  TEMPER¬ 
ATURE.  SNOWSTOR.MS,  DEW  POINT.  HUMIDI¬ 
TY,  WIND  VELOCITY,  WIND  DIRECTION, 
SNOW  WATER  EQUIVALENT.  VISIBILITY, 
SNOW  DEPTH. 

This  paper  contains  a  detailed  description  of  the  meteorological 
instruments  used  by  CRREL  al  SNOW  ONE.  together  with 
informat.on  on  ihcir  performance  and  reliability  Some 
of  the  data  collected  arc  discmsscd  and  analy  red  Rcdficld 
(1981)  presented  a  substantial  amount  of  the  meteorological 
data  obtained  by  CRREL  during  SNOW-O.NE,  including 
the  hourly  summaries  of  observations  recorded  by  a  meteoro¬ 
logical  team  rrom  the  Atmospheric  Sciences  laboratory  f  ASLi. 
Maynard,  M.-ssachusetts 

MP  1985 

GEOMETRY  AND  PERMITTIVITY  OF  .SNOW. 
Colbcck.  S.C ,  June  1982.  82-17,  Snow  Symposium. 
1st,  Hanover.  NH,  Aug  1981  Proceedings.  p.lI3- 
131.  ADB-091  442.  37  refs. 

40-1933 

SNOW  PHYSICS.  ELLCTRO.MAONLTIC  PROP¬ 
ERTIES.  SNOW  ELECTRICAL  PROPERTIES. 
SNOW  CRYSTAL  STRUCTURE.  POROSITY, 
SNOW  WATER  CONTENT,  liNFROZEN 
WATER  CONTENT. 

rhe  gconictry  and  porosity  of  dry  snow  vanes  widely  depending 
on  the  history  of  conditrons  Ihc  pcimiitivity  of  dry 


snow  increases  with  increasing  ice  content  but  is  not  greatly 
affected  by  the  shapes  of  the  ice  particles  In  wet  snow 
the  permittivity  increases  with  liquid  content  and  the  geometry 
IS  very  important  However,  the  Iiquid-like  layer  has  little 
effect  on  permittivity  The  permittivity  is  desenbed  using 
Polder  and  van  Santcen's  mixing  formulae  and  approximations 
of  the  gcometnes  at  high  and  low  liquid  contents.  it 
is  shown  that  the  eommon  assumption  of  liquid  shells  over 
ice  spheres  is  both  physically  incorrect  and  leads  to  large 
errors 

MP  1986 

SNOW  CALORIMETRIC  MEASUREMENT  AT 
SNOW-ONE. 

Fisk,  D.,  June  1982,  82-17,  Snow  Symposium,  1st, 
Hanover,  NH,  Aug  1981.  Proceedings,  p.133-138, 
ADB-091  442. 

40-1934 

SNOW  THERMAL  PROPERTIES,  SNOW  WATER 
CONTENT.  UNFROZEN  WATER  CONTENT, 
CALORIMETERS,  TEMPERATURE  MEASURE¬ 
MENT,  SNOW  MELTING,  FREEZING,  AC¬ 
CURACY,  TESTS. 

Free  water  content  of  fallen  snow  was  measured  near  the 
surface  and  with  depth  dunng  the  SNOW-ONE  Field  Expen- 
ment  using  both  freezing  and  melting  calonmetnc  methods 
The  pnnciples  and  procedures  of  each  method  are  described. 
Test  data  are  presented,  possible  sources  of  error  are  examined, 
and  the  problems  and  relative  merits  of  each  method  are 
discussed  Subsequent  work  and  future  plans  are  desenbed. 

MP  1987 

PROBLEMS  IN  SNOW  COVER  CHARACTERI¬ 
ZATION. 

O’Brien,  H.W.,  June  1982,  82-17,  Snow  Symposium, 
1st,  Hanover,  NH,  Aug.  1981.  Proceedings,  p.l39- 
147,  ADB-091  442,  5  refs. 

40-1935 

SNOW  OPTICS,  SNOW  PHYSICS,  INFRARED 
SPECTROSCOPY,  LIGHT  TRANSMISSION,  UN¬ 
FROZEN  WATER  CONTENT,  GRAIN  SIZE, 
MILITARY  OPERATION.  REFLECTIVITY, 
WAVE  PROPAGATION.  SNOW  COVER,  SNOW 
DENSITY,  SNOWFLAKES. 

Comparison  of  spectral  reflectance  measurements  of  snow 
cover  with  theoretical  predictions  based  on  hypothetical  snow 
gram  size  indicate  that  the  appropnate  dimensions  for  commen- 
suration  may  be  illusive  indeed.  Measurements  of  near- 
infrarcd  reflectance  of  snow  covers  w  situ  are  presented 
in  illustration  and  some  potential  ramifications  inferred 

MP  1988 

ACOUSTIC  AND  PRESSUREMETER  METH- 
ODS  FOR  INVESTIGATION  OP  THE  RHEO- 
LOGICAL  PROPERTIES  OF  ICE. 

Fish,  A.M  ,  Hanover.  NH.  USA  CRREL,  1978,  196p., 

Ph.D.  thesis.  Refs,  p.181-196 

40-1843 

ICE  CREEP,  RHEOLOGY,  ICE  STRENGTH, 
ACOUSTIC  MEASUREMENT,  CRACKING 
(FRACTURING),  COMPRESSIVE  PROPERTIES. 
PRESSURE,  ICE  CRYSTAL  STRUCTURE,  ICE 
MECHANICS,  TIME  FACTOR,  MEASURING  IN¬ 
STRUMENTS,  SETTLEMENT  (STRUCTURAL). 

Ihcoretical  and  experiment  studies  of  time-dependent  deforma¬ 
tion  and  failure  of  columnar-grained  ice  are  presented 
Laboratory  uniaxial  compression  tests  at  constant  and  steadily 
increasing  stresses  were  accompanied  by  simultaneous  record¬ 
ing  of  acoustic  emissions  Strength  criteria  and  constitutive 
equations  were  established,  dcscnbing  gram  disintegration, 
microcrack  initiation  and  acoustic  emission  dynamics  during 
creep,  and  their  relationship  to  the  rheological  properties 
of  ICC  The  rheological  properties  of  ice  were  studied 
under  laboratory  and  field  conditions  using  a  pressuremeter, 
leading  to  the  development  of  an  in  situ  method  for  determining 
the  mechanical  properties  of  ice  taking  into  account  the 
time  factor.  'The  results  of  the  studies  were  applied  in 
analyses  of  settlements  of  foundations  on  high-icc-contcnt 
soils  and  ground  ice  Based  on  Ihc  comparison  of  experimen¬ 
tal  data  with  calculated  settlements,  it  is  shown  that  the 
characteristics  of  ice  used  m  the  analysis  can  be  determined 
cither  from  laboratory  rests  or  in  situ,  by  means  of  a  pressureme- 
tcr 

MP  1989 

VIBRATION  ANALYSIS  OF  THE  YAMA- 
CHICHE  LIGHTPIER. 

Haynes,  F  D ,  International  Modal  Analysis  Confer¬ 
ence.  4ih,  Los  Angeles,  CA,  Feb  3-6,  1986,  Proceed¬ 
ings.  Vol.  1,  Schenectady,  N  Y ,  Union  College,  1986, 
p  238-241.  II  refs 
40-1881 

PIERS.  VIBRATION.  ICE  LOADS.  SHEAR 
STRENGTH,  MATHEMATICAL  MODELS.  COM¬ 
PUTER  APPLICATIONS. 

Jo  determine  its  dynamic  characteristics,  the  Yamachiche 
lightp.cr  located  in  Lac  St  Pierre.  Quebec,  was  instrumented 
with  gcopv.oncs,  accelerometers,  and  an  inclinometer  Fif. 
teen  breakable  bolts  with  failure  strengths  from  45,000  to 
450.000  N  were  used  to  apply  a  step  unloading  force  on 
the  pier  The  damping  and  stiffness  were  obtained  from 
the  rlata  m  the  time  domain  JJic  natural  frequencies 
and  moric  shapes  were  obtained  from  the  data  transformed 


162 


MISCELLANEOUS  PUBLICATIONS 


AC 


into  the  frequency  domain.  A  modai  analysis  computer 
profram  was  usra  to  verify  the  natural  frequencies  and 
mode  shapes.  A  mathematical  model  was  developed  that 
includes  translation,  rotation,  and  shear  beam  deformation 
of  the  pier. 


MP1990 

SOIL  FREEZING  RESPONSE:  INFLUENCE  OF 
TEST  CONDITIONS. 

McCnbe,  E.Y.,  et  al,  June  1985, 8(2),  p.4y-58,  22  refs. 
KetUe.  R.J. 

40-19b0 

SOIL  FREEZING,  FROST  HEAVE,  SOIL  COM¬ 
PACTION,  FROST  RESISTANCE,  SOIL  PRES¬ 
SURE,  TEMPERATURE  GRADIENTS,  TESTS. 
The  response  of  soils  to  freezing  has  been  assessed  in  terms 
of  frost  heave,  and  the  heaving  pressure  developed  when 
the  specimen  is  restrained.  As  both  techniques'have  been 
suggested  for  assessing  frost  susceptibility,  it  was  considered 
essential  to  determine  the  influence  of  the  test  conditions 
on  the  soil  response.  This  investigation  was  concerned 
with  specimen  preparstion,  specimen  size,  and  freezing  proce¬ 
dure.  The  test  material  consisted  of  an  artificially  produced 
matrix,  into  which  controlled  amounts  of  coarse  aggregate 
could  be  blended.  This  reduced  the  likelihood  of  variation 
in  the  results  because  of  random  changes  in  the  test  materials. 
The  results  clearly  demonstrated  the  setisittvity  of  both  heave 
and  heaving  pressure  to  the  test  conditions.  When  modified 
or  new  test  methods  are  being  formulated,  it  is  essential 
to  consider  the  influence  of  such  factors,  particularly  when 
making  comparisons  between  different  testing  techniques 
Such  modifications  may  also  require  changes  in  the  particular 
criteria  used  to  assess  frost  susceptibility 


MP1991 

FIELD  OBSERVATIONS  OF  ELECTROMAG¬ 
NETIC  PULSE  PROPAGATION  IN  DIELEC¬ 
TRIC  SLABS. 

Arcone,S.A.,Oct.  1984, 49(10), p.1763-1773.  ISrefs. 
40-1959 

ELECTROMAGNETIC  PROPERTIES,  ICE 
COVER  EFFECT,  WAVE  PROPAGATION,  DIE¬ 
LECTRIC  PROPERTIES,  ICE  SHEETS,  PRO¬ 
FILES,  VELOCITY,  REFLECTION,  REFRAC¬ 
TION. 

The  propagation  of  efectromagnetic  pulses  in  naturally  occur¬ 
ring  diefectric  surface  layers  has  been  examined  Pulse 
duration  used  in  field  experiments  repotted  here  has  been 
on  the  order  of  nanoseconds  with  pulse  bandwidths  in  the 
high  VHF  to  iow  UHF  band.  The  layers  were  sheets 
of  fresh  water  ice  and  granite  at  thicknesses  ranging  between 
.4  and  4  m.  Both  transverse  electnc  (TP)  and  transverse 
magnetic  (TM)  modes  were  attempted  but  only  the  TE 
propagation  could  be  interpreted.  Analog  recordings  of 
wide-angle  reflection  and  refraction  (WARR)  profiles  were 
taken  and  recorded  in  a  continuous  graphic  display  The 
displays  allowed  easy  identification  of  phase  fronts  thereby 
facilitating  study  of  the  dispersion  of  the  pulses  The 
phase  and  group  velocities  of  the  wave-group  packets  agree 
well  svith  the  velocities  predicted  from  dispersion  curves 
derived  from  the  modal  waveguide  equation.  In  one  case 
the  Airy  phase  of  wave-packet  propagation  occurred  The 
best  measure  of  the  dielectric  constant  of  the  layer  was 
the  frequency  of  the  air  wave 


MP  1992 

SHOPPER’S  GUIDE  TO  ICE  PENETRATION. 
Mellor,  M..  Dec.  1984,  SR  84-33,  Workshop  on  Pene¬ 
tration  Technology,  Hanover,  NH,  June  12-13,  1984. 
Proceedings,  p.1-35,  ADB-093880.  II  refs. 

40-1962 

ICE  DRILLS,  ICE  COVER  THICKNESS,  PENE¬ 
TRATION.  ICE  COVER  STRENGTH,  ROTARY 
DRILLS,  PROJECTILE  PENETRATION,  HY¬ 
DRAULIC  JETS,  PERCUSSION  DRILLS,  LAS¬ 
ERS,  THERMAL  DRILLS.  EXPLOSION  EF¬ 
FECTS,  ANALYSIS  (MATHEMATICS),  ICE 
BLASTING. 


MP  1993 

SEA  ICE  CHARACTERISTICS  AND  ICE  PENE¬ 
TRATION  PROBABILITIES  IN  THE  ARCTIC 
OCEAN. 

Weeks,  W.F.,  Dec.  1984.  SR  84-33,  Workshop  on 
Penetration  Technology,  Hanover,  NH.  June  12-13, 
1984.  Proceedings,  p.37-65.  ADB-093880.  21  refs 
40-1963 

SEA  ICE  DISTRIBUTION.  PENETRATION. 
PACK  ICE,  DRIFT.  ICE  COVER  THICKNESS.  ICE 
CRYSTAL  STRUCTURE.  ICE  SALINITY.  ICE 
TEMPERATURE.  ICE  DEFORMATION,  ARCTIC 
OCEAN. 


MP  1994 

MODELING  OF  ARCHC  SEA  ICE  CHARAC¬ 
TERISTICS  RELEVANT  TO  NAVAL  OPERA¬ 
TIONS. 

Hibler,  W.D.,  III,  et  al,  Dec.  1984,  SR  84-33,  Work¬ 
shop  on  Penetration  Technology,  Hanover,  NH,  June 
12-13,  1984.  Proceedings,  p.67-91,  ADB-093880, 21 
refs. 

Weeks.  W.F. 

40-1964 

ICE  NAVIGATION,  SEA  ICE  DISTRIBUTION, 
ICE  MECHANICS.  DRIFT,  ICE  COVER  THICK¬ 
NESS.  SURFACE  ROUGHNESS,  ICE  SURFACE, 
ICE  ELECTRICAL  PROPERTIES,  ICE  LOADS, 
ICE  STRENGTH,  MODELS,  RHEOLOGY, 
VELOCITY. 


MP  1995 

PENETRATION  OF  SHAPED  CHARGES  INTO 
ICE. 

Mellor,  M..  Dec.  1984,  SR  84-33,  Workshop  on  Pene¬ 
tration  Technology,  Hanover,  NH,  June  12-13,  1984. 
Proceedings,  p.137-148,  ADB-093  880,  7  refs. 
40-1969 

ICE  COVER  STRENGTH.  MILITARY  OPERA¬ 
TION,  PENETRATION  TESTS,  EXPLOSIVES, 
ICE  DEFORMATION. 

Shaped  charges  fired  from  air  into  ice  give  holes  of  typical 
form  for  cohesive  solids.  There  are  only  a  few  reported 
results  from  test  shots  in  ice.  but  supplementary  data  can 
be  obtained  by  adjusting  the  results  from  tests  in  ice-bonded 
soil  in  accordance  with  urget  density.  Present  indications 
are  that  charges  with  narrow  angle  cones  (appr.  45  deg) 
can  penetrate  about  16  cone  diameters,  giving  a  hole  diameter 
near  mid-depth  of  about  1/3  of  the  cone  diameter.  Charges 
with  wide-angle  cones  (60-90  deg)  might  penetrate  about 
12  cone  diameters,  giving  a  hole  diameter  near  mid-depth 
of  about  2/3  cone  diameters  Optimum  standoff  in  air 
seems  to  be  around  4  cone  diameters.  So  far,  we  have 
no  dau  for  shaped  charges  fired  into  ice  under  water. 


MP  1996 

ICE  PENETRATION  TESTS. 

Garcia,  N.B.,  et  al,  Dec.  1984,  SR  84-33,  Workshop  on 
Penetration  Technology,  Hanover,  NH,  June  12-13, 
1984.  Proceedings,  p.209-240,  ADB-093  880, 6  refs. 
Farrell.  D.,  Mellor.  M. 

40-1974 

PENETRATION  TESTS.  ICE  STRENGTH, 
GRAIN  SIZE,  FLEXURAL  STRENGTH,  BRIT¬ 
TLENESS,  IMPACT  STRENGTH,  VELOCITY, 
ICE  DENSITY.  PROJECTILE  PENETRATION, 
ICE  TEMPERATURE. 


MP  1997 

MECHANICS  OF  ICE  COVER  BREAK¬ 
THROUGH. 

Kerr,  A.D .  Dec.  1984,  SR  84-33,  Workshop  on  Pene¬ 
tration  Technology,  Hanover,  NH,  June  12-13,  1984 
Proceedings,  p.245-262,  ADB-093  880,  12  refs. 
40-1975 

ICE  COVER  STRENGTH.  ICE  BREAKING. 
PENETRATION  TESTS.  IMPACT  STRENGTH, 
LOADS  (FORCES),  FLOATING  ICE,  BEARING 
STRENGTH,  TIME  FACTOR,  MILITARY  OPER¬ 
ATION.  ANALYSIS  (MATHEMATICS). 


MP  1998 

SURFACING  SUBMARINES  THROUGH  ICE. 
Assur,  A.,  Dec.  1984,  SR  84-’3,  Workshop  on  Pene¬ 
tration  Technology,  Hanrver,  NH,  June  12-13,  1984. 
Proeeedings,  p.309-318,  ADB-093  880.  8  refs 
40-1978 

SUBMARINES,  ICE  COVER  EFFECT.  PENETRA¬ 
TION,  ICE  MECHANICS,  ICE  BREAKING, 
STRESSES.  STRAINS,  SEA  ICE.  ANALYSIS 
(MATHEMATICS).  LOADS  (FORCES). 


MP  1999 

ICE  DRILLING  AND  CORING  SYSTEMS— A 
RETROSPECTIVE  VIEW. 

Sellmann,  P.V.,  et  al,  Dec.  1984,  SR  84-33,  Workshop 
on  Penetration  Technology.  Hanover,  NH,  June  12- 
13.  1984.  Proceedings,  p.125-127.  ADB-093  880 
Rand.  J.H 
40-1966 

ICE  CORES.  ICE  DRILLS.  ICE  CORING  DRILLS, 
EQUIPMENT,  PENETRATION. 


MP  2000 

TECHNIQUES  FOR  MEASUREMENT  OF 
•■NOW  AND  ICE  ON  FRESHWATER. 

Adams,  W.P.,  et  at.  International  Northern  Research 
Basins  Workshop/Symposium,  6th,  Jan.  26-30,  1986. 
Proceedings,  Vol.2,  Houghton,  Michigan  Technologi¬ 
cal  University,  (1986),  p.174-222.  Refs,  p.219-222. 
Prowse,  T.D.,  Bilello,  M.A. 

40-2138 

ICE  SURVEYS,  SNOW  SURVEYS,  FLOATING 
ICE,  LAKE  ICE,  RIVER  ICE,  ICE  VOLUME, 
MEASUREMENT,  FREEZEUP,  ICE  BREAKUP. 
ICE  MECHANICS. 

Information  on  routine  snow  and  ice  survey  programs  in 
Finland,  Iceland,  Norway.  Sweden,  Canada  and  the  United 
States  is  juxuposed  in  this  paper.  Standard  methods  of 
ice  and  snow  measurement  and  practical  alternative  methods 
are  desenbed  with  information  on  reporting  procedures  and 
data  storage  in  each  case,  points  of  contact  arc  provided 
for  those  seeking  data  on  floating  snow  and  ice.  The 
purpose  of  the  paper  is  to  improve  the  flow  of  information 
between  those  responsible  for  winter  lake  and  nver  programs 
in  circumpolar  countries. 


MP  2001 

MODELING  SEA-ICE  DYNAMICS. 

Hibler,  W.D.,  HI,  1985,  Vol.28,  Issues  in  atmospheric 
and  oceanic  modeling  Pt.  A.  Climate  dynamics. 
Edited  by  S.  Manabe,  p.549-579,  44  refs. 

40-2217 

ICE  MECHANICS,  SEA  ICE  DISTRIBUTION,  ICE 
MODELS,  DRIFT,  ICE  COVER  THICKNESS,  ICE 
COVER  STRENGTH,  FREEZE  THAW  CYCLES, 
RHEOLOGY,  PLASTIC  FLOW,  ICE  WATER  IN¬ 
TERFACE,  AIR  WATER  INTERACTIONS,  SEA¬ 
SONAL  VARIATIONS. 


MP  2002 

SURVEY  OF  AIRPORT  PAVEMENT  DISTRESS 
IN  COLD  REGIONS. 

Vinson,  T.S.,  et  al.  International  Conference  on  Cold 
Regions  Engineering,  4th,  Anchorage,  Alaska,  Feb. 
24-26,  1986.  Proceedings.  Edited  by  W.L.  Ryan, 
New  York,  American  Society  of  Civil  Engineers, 
1986,  p.41-50,  5  refs. 

Zomerman,  I.,  Berg,  R ,  Tomita,  H. 

40-2429 

AIRPORTS,  PAVEMENTS,  FREEZE  THAW  CY¬ 
CLES,  CRACKING  (FRACTURING),  DAMAGE. 
CLIMATIC  FACTORS,  DESIGN. 

In  early  fall  1934,  USACRREL  conducted  a  study  of  airport 
pavements  in  cold  regions  of  the  United  States  The 
most  common  pavement  problems  were  associated  with  non- 
traffic  related  phenomena  and  include  (1)  pre-existing  cracks 
reflecting  through  asphalt  concrete  overlays  (in  two  years 
or  less),  (2)  thermal  cracking,  and  (3)  longitudinal  cracking 
(at  a  construction  joint).  Most  of  the  airports  experienced 
(l)  water  pumping  up  through  cracks  and  joints  in  the 
pavements  during  spring  thaw,  or  (2)  additional  roughness 
due  to  differential  frost  heave  in  the  winter,  or  both  problems 
Many  airport  managers  reported  that  debris  was  generated 
at  cracks  during  the  winter  and  spring  Several  airports 
expcncnccd  problems  with  lighting  in  the  winter  and  spring. 
Many  pavement  problems  can  be  traced  to  the  evolutionary 
history  of  general  aviation  airports  and  the  lack  of  consideration 
for  site  drainage. 


MP  2003 

LESSONS  LEARNED  FROM  EXAMINATION 
OF  MEMBRANE  ROOFS  IN  ALASKA. 
Tobiasson,  W.,  ct  al.  International  Conference  on  Cold 
Regions  Engineering,  4th,  Anchorage,  Alaska.  Feb. 
24-26,  1986.  Proceedings.  Edited  by  W.L.  Ryan, 
New  York,  American  Society  of  Civil  Engineers, 
1986,  p.277-290.  10  refs. 

Osgood,  S. 

40-2449 

ROOFS,  MOISTURE  DETECTION,  FREEZE 
THAW  CYCLES,  DAMAGE,  THERMAL  EXPAN¬ 
SION.  THERMAL  EFFECTS. 

During  1984  and  1985  airborne  infrared  roof  moisture  surveys 
were  conducted  of  membrane  roofs  at  army  installations 
in  Alaska.  Many  of  these  roofs  were  also  visually  inspected 
and  cored  to  verify  infrared  findings  Numerous  areas 
of  wet  insulation  were  found  but  often  they  were  small 
enough  and  the  surrounding  rooting  system  was  in  good 
enough  condilion  to  warrant  removal  and  replacement  of 
just  the  wet  areas  Essentially  all  moisture  entered  from 
the  exterior  through  flaws  in  the  membrane  and  flashings 
The  lack  of  problems  from  internal  moisture  indicates  that 
current  vapor  retarders,  even  though  imperfect,  arc  adequate 
.Some  "cold  regions"  appurtenances  such  as  membrane  control 
joints,  and  insulation  breather  vents  appear  to  do  more  harm 
than  good.  The  protected  membrane  (upside-down)  roofing 
system  IS  well  suited  to  Alaska  but  some  problems  have 
occurred  when  the  membrane  lacks  slope  to  dram  Low- 
strength  concrete  pavers  used  for  roof  ballast  have  been 
deteriorated  by  freeze-thaw  action 
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MP  2004 

ICE  COVER  RESEARCH— PRESENT  STATE 
AND  FUTURE  NEEDS. 

Kerr,  A.D ,  ct  al,  International  Conference  on  Cold 
Regions  Engineering,  4th,  Anchorage,  Alaska,  Feb. 
24-26,  1986.  Proceedings  Edited  by  W.L.  Ryan, 
New  York,  American  Society  of  Civil  Engineers, 
1986,  p.384.399,  Refs,  p.392.399 
Frankenstein,  G.E. 

40-2458 

ICE  COVER  STRENGTH,  FLOATING  ICE,  ICE 
LOADS,  ICE  PRESSURE,  OFFSHORE  STRUC¬ 
TURES,  DYNAMIC  LOADS,  BEARING 
STRENGTH,  ENGINEERING,  ICE  COVER 
THICKNESS,  STRESSES. 

Presentation  reviews,  at  first,  a  number  of  problem  areas 
in  ice  engineering,  such  as  the  determination  of  vertical 
and  horizontal  forces  floating  ice  covers  exert  on  flxed  struc¬ 
tures,  the  beanng  capacity  of  ice  covers  subjected  to  loads 
of  short  or  tong  duration,  and  the  response  of  tee  covers 
subjected  to  moving  loads  The  analytical  fundamentals 
are  then  briefly  reviewed  and  their  relationship  to  actual 
Held  conditions  is  discussed.  The  presentation  concludes 
with  a  discussion  of  problems  encountered  in  laboratory 
tests.  Throughout  the  presentation  areas  that  require  further 
study  and  clanflcation  are  indicated. 


MP  2005 

UPPER  DELAWARE  RIVER  ICE  CONTROl^A 
CASE  STUDY. 

Zufelt,  J.E.,  et  al,  International  Conference  on  Cold 
Regions  Engineering,  4th,  Anchorage,  Ala.ska,  Feb. 
24-26,  1986.  Proceedings.  Edited  by  W.L.  Ryan, 
New  York,  American  Society  of  Civil  Engineers, 
1986,  p.760-770,  7  refs. 

Doe,  W.W.,  III. 

40-2487 

ICE  CONTROL,  RIVER  ICE.  ICE  JAMS.  ICE 
CONDITIONS,  ICE  BOOMS,  DRIFT,  ICE  ME¬ 
CHANICS.  FLOODING,  COUNTERMEASURES. 
The  upper  one-third  of  the  Delaware  River  is  charactenzed 
by  a  steep  gradient  with  a  general  nffle/pool  sequence. 
Due  to  seasonal  low  flows,  a  considerable  volume  of  ice 
IS  generated  and  transported  throughout  the  winter  months 
During  February  1981  a  catastrophic  breakup  ice  jam  occurred 
along  a  reach  of  the  Delaware  River  near  Port  Jervis,  NY. 
causing  Sl4  5  million  in  damages  In  February  1982  another 
breakup  ice  jam  occurred  at  the  same  location,  causing  much 
concern  but  minimal  flooding  and  damages  These  events 
prompted  the  Philadelphia  District.  US  Army  Corps  of 
Engineers,  to  conduct  an  investigation  of  the  Upper  Delaware 
River  to  determine  if  some  form  of  ice  control  structure 
could  be  implemented  in  order  to  reduce  tee  jam-induced 
flooding  This  paper  focuses  on  the  Held  investigations 
and  analyses  performed  by  the  U  S  Armv  Cold  Regions 
Research  and  Engineering  Laboratory  for  the  Philadelphia 
District  during  the  period  1983-1985.  The  study  included 
both  ori  site  and  remote  monitoring  of  ice  conditions  and 
hydraulic  analysis  of  several  ice  control  structure  alternatives 


MP  2006 

EXPERIMENTS  ON  THERMAL  CONVECTION 
IN  SNOW. 

Powers,  D.,  ct  al,  1985,  Vol6,  Symposium  on  Snow 
and  Ice  Processes  at  the  Earth's  Surface,  Sapporo,  Ja¬ 
pan,  Sep.  2-7,  1984.  Proceedings,  p.43-47,  16  refs. 
Colbcck,  SC.  O'Neill,  K 
40-2306 

SNOW  PHYSICS.  CONVECTION.  HEAT  TRANS¬ 
FER. 

Thermal  convection  is  observed  in  snow  and  in  a  compact 
of  water-saturated  glass  beads  While  uncertainty  in  the 
permeability  of  the  snow  limits  our  ability  to  compare  the 
observed  and  calculated  onset  of  convection,  agreement  be¬ 
tween  the  observed  and  calculated  cITects  of  convection 
on  heat  transfer  m  snow  is  good  Experimental  results 
with  glass  beads  agree  wnh  both  the  calculated  onset  of 
and  heat  transfer  by  convection  Attempts  are  made  to 
assess  the  effects  of  convection  on  snow  mctainorphism 
While  much  is  still  uncertain  about  the  significance  of  ihernial 
convection  in  snow,  n  is  cle.sr  that  the  phenomenon  does 
occur. 


MP  2007 

MODELLING  A  SNOWDRIFT  BY  MEANS  OF 
ACTIVATED  CLAY  PARTICLES. 

Anno.  Y ,  1985,  Vol  6.  Symposium  on  Snow  and  Icc 
Processes  al  the  Earih\s  Surface.  Sapporo.  Japan,  Sep 
2-7,  1984.  Proceedings,  p.48-52.  12  refs 
40-2307 

SNOWDRIFTS.  SNOW  MECMANIC.S.  WATER 
CONTENT,  MODELS.  WIND  VELOCITY.  CLAY 
SOILS.  SNOW  FENCES. 


MP  2008 

ACIDITY  OF  SNOW  AND  ITS  REDUCTION  BY 
ALKALINE  AEROSOLS. 

Kumai,  M ,  1985,  Vol.6,  Symposium  on  Snow  and  Ice 
Processes  at  the  Earth^s  Surface,  Sapporo,  Japan,  Sep. 
2-7,  1984.  Proceedings,  p.92-94,  9  refs. 

40-2317 

SNOW  COMPOSITION,  CHEMICAL  PROPER¬ 
TIES,  AEROSOLS,  COUNTERMEASURES, 
SCANNING  ELECTRON  MICROSCOPY.  HY¬ 
DROGEN  ION  CONCENTRATION. 

Snow  crystals  scavenge  aerosols  in  the  atmosphere  during 
the  processes  of  growth  and  precipitation  Several  kinds 
of  flyash  are  found  in  acid  snow  by  scanning  electron  micro¬ 
scope  examination  Flyash  particles  from  coal  flred  electric 
power  plants  in  Fairbanks,  Alaska,  were  found  to  be  spherical 
or  irregular  in  shape  with  a  0.2  to  SO  micron  diameter, 
and  were  rich  in  calcium,  silicon,  aluminum  and  iron  The 
pH  of  35  snow  samples  in  Fair^nks  ranged  from  5  60 
to  7  48  The  acid  snow  was  changed  to  alkaline  snow 
by  dry  fallout  of  calcium-nch  flyash  from  the  electric  power 
plants,  which  were  using  calcium-nch  Alaskan  coal 

MP  2009 

ICE  ACCRETION  UNDER  NATURAL  AND 
LABORATORY  CONDITIONS. 

Itagaki,  K  ,etal,  1985,  Vol.6,  Symposium  on  Snow  and 
Ice  Processes  at  the  ^rtVs  Surface,  Sapporo,  Japan, 
Sep.  2-7,  1984.  Proceedings,  p.225-228,  13  refs. 
Lemieux,  G.E.,  Bosworth,  H.W. 

40-2351 

AIRCRAFT  ICING,  ICE  ACCRETION,  WIND 
TUNNELS,  UNFROZEN  WATER  CONTENT, 
TEMPERATURE  FACTORS,  HUMIDITY,  PRO¬ 
PELLERS. 

To  compare  results  of  icing  studies  conducted  in  wind  tunnels 
with  nstural  icing  conditions,  a  series  of  rotor  icing  studies 
were  mad-'  on  top  of  Ml  Washington.  New  Hampshire 
The  results  indicated  that  considerable  differences  exist  1^- 
tween  the  two  under  conditions  of  similar  liquid  water  content 
and  temperature  The  wet-to-dry  growth  transition  tempera¬ 
ture,  for  instance,  with  comparable  temperature  and  liquid 
water  content,  may  be  more  than  10  C  higher  under  natural 
conditions  than  in  wind  tunnel  studies  l^e  possible  cause 
of  such  discrepancies  was  found  to  be  the  vapor  saturation 
existing  in  most  laboratory  expenmenu  The  transition 
temperature  of  ice  accretion  measured  m  natural  fog  on 
board  an  aircraft  agreed  better  with  the  results  of  the  Mt 
Washington  study 

MP  2010 

MEASUREMENT  OF  ICING  ON  OFFSHORE 
SraUCTURES. 

Minsk,  L.D.,  International  Workshop  on  Offshore 
Winds  and  Icing,  Halifax,  Nova  Scotia,  Oct.  7-11, 
1985  Proceeding.^  Edited  by  T.A.  Agnc wand  V.R. 
Swail,  Downsview,  Ontario,  Atmospheric  Environ¬ 
ment  Service,  1985,  p.287-292,  3  refs. 

40-2509 

ICING.  OFFSHORE  STRUCTURES,  ICE  ACCRE¬ 
TION.  SEA  SPRAY.  SHIP  ICING.  SUPERSTRUC¬ 
TURES.  ICE  DETECTION.  PRECIPITATION 
(METEOROLOGY).  LASERS. 

MP  2011 

WETTING  OF  POLYSTYRENE  AND  URE- 
THANE  ROOF  INSULATIONS  IN  THE 
LABORATORY  AND  ON  A  PROTECTED  MEM¬ 
BRANE  ROOF. 

Tobiasson.  W ,  ct  al,  1988,  No.922,  p  421-430,  Revi¬ 
sion  of  40-2549.  13  refs 

Greatorex,  A.,  Van  Pelt.  D 
42-2926 

ROOFS.  THERMAL  INSULATION,  POLYMERS. 
CELLULAR  PLASTICS.  MOISTURE.  TEMPERA¬ 
TURE  GRADIENTS.  TESTS. 

When  subjected  to  a  sustained  temperature  gradient  in  the 
presence  of  moisture  in  laboratory  wctiing  tests,  urethane 
and  expanded  polystyrene  roof  insulations  accumulate  enough 
moisture  to  reduce  their  insulating  ability  significantly  Bx- 
troded  polystyrene  is  quite  resistant  to  moisture  in  such 
tests  But  the  vapor  drive  is  not  as  great  in  actual  r(H)rs. 
and  it  may  reverse  direction,  thereby  seasonally  drying  the 
insulation  To  determine  how  «ell  the  laboratory  tests 
could  predict  the  welting  rate  of  insulation  in  actual  protccied 
membrane  roofs,  extruded  and  expanded  polystyrene  and 
urethane  insulations  were  mstalted  in  a  protectcsl  membrane 
roof  in  Hanover.  Sew  Hampshire  After  three  years  of 
exposure,  little  moisture  had  accumulated  m  the  extruded 
polystjrcne  and  it  still  retained  essentially  ail  of  its  initui 
insulating  ability  Moisture  progressively  accumulated  m 
I6-lg'cum(i-lb  curt)3nd30  kg  cum(19-ib  eiiflj expanded 
polystyrene  insulations,  and  al  the  end  of  the  test  they 
retained  only  about  30  and  4(r.  of  their  initial  thermal 
resistance,  respectively  The  urethane  accumulated  enough 
moisture  i(»  reduce  its  insulating  ability  to  about  30^  of 
Its  dry  value  fhe  laboratory  tests  provided  a  valuable 
indication  of  the  potential  long-term  moisture  gam  of  thc«e 
insuhtions  when  installed  in  protected  membrane  fm*fs  .n 
cold  regions 


MP  2012 

MOBILITY  OF  WATER  IN  FROZEN  SOILS. 
Lunardini,  V.J.,  ct  al,  Army  Science  Conference,  June 
15-18,  1982.  Proceedings,  tI982j,  cl5p.,  32  refs. 
Berg,  R.,  McGaw,  R.,  Jenkins,  T.F.,  Nakano,  Y.,  OH- 
phant,  J  L.,  O’Neill,  K.,  Tice,  A.R. 

40-2543 

FROZEN  GROUND  PHYSICS,  SOIL  WATER  MI¬ 
GRATION,  THAW  WEAKENING.  FROST 
HEAVE.  UNFROZEN  WATER  CONTENT. 
GROUND  ICE,  SOIL  TEMPERATURE,  MATH¬ 
EMATICAL  MODELS. 

MP  2013 

CONSTRAINTS  AND  APPROACHES  IN  HIGH 
LATITUDE  NATURAL  RESOURCE  SAMPLING 
AND  RESEARCH. 

Slaughter,  C.W.,  ct  al,  Inventorying  forest  and  other 
vegetation  of  the  high  latitude  and  high  altitude  re¬ 
gions;  Proceedings  of  an  international  symposium, 
Fairbanks,  AK,  July  23-26,  1984.  Edited  by  V.J. 
LaBau  and  C.L.  Kerr,  Bethesda,  MD,  Society  of 
American  Foresters,  1984,  p.41-46,  37  refs. 

Werner,  R.A.,  Haugen,  R.K. 

40-1365 

NATURAL  RESOURCES,  SNOW  COVER  EF¬ 
FECT,  PERMAFROST,  METEOROLOGICAL 
FACTORS,  REMOTE  SENSING,  SEASONAL 
VARIATIONS,  AERIAL  SURVEYS. 

MP  2014 

ICE  PENETRATION  TESTS. 

Garcia,  N  B,  cl  al.  Nov  1985,  !l(3),p.223-236,6ref5. 
Farrell,  D.,  Mcllor,  M. 

40-2611 

ICE  COVER  STRENGTH,  MILITARY  RE¬ 
SEARCH,  PROJECTILE  PENETRATION,  IM¬ 
PACT  STRENGTH,  FLEXURAL  STRENGTH, 
BRITTLENESS,  PENETRATION  TESTS. 

Exploratory  tests  of  ice  penetration  were  made  by  driving 
small  blunt  cylinders  into  semi-mflnite  ice  at  normal  incidence 
Three  types  of  laboratory  tests  were  made  (1)  drop-weight 
impact  (impact  speed  I  4-3  }  m/s).  (2)  high-speed  ballistic 
penetration  (impact  speed  83-434  rn/s).  (3)  deep  penetration 
at  low  speed  (042-4  23  m/s)  Penetration  by  indemers 
and  projectiles  could  be  characterized  by  the  energetics  of 
the  process,  with  little  variation  of  specific  energy  as  penetra¬ 
tion  speed  changed  by  orders  of  magnitude  For  blunt 
penetrators  entering  ice  at  *5  C.  specific  energy  was  typically 
in  the  range  1  $-15  MJ/cu  m  Low  speed  tests  provided 
data  on  penetration  force  (and  energy)  as  a  function  of 
displacement  The  test  results  were  compared  with  other 
published  laboratory  data,  and  with  field  tests  results  for 
bigger  projectiles. 

MP  2015 

STATISTICS  OF  COARSENING  IN  WATER- 
SATURATED  SNOW. 

Colbcck,  S.C.,  Mar.  1986,  34(3),  p.347-352,  With 
French  and  German  summaries.  14  refs. 

40-2659 

SNOW  WATER  CONTENT,  PARTICLE  SIZE  DIS¬ 
TRIBUTION.  SLUSH.  WET  SNOW.  SATURA- 
TION.  STATISTICAL  ANALYSIS 

The  particle  size  distributions  in  water-saturated  snow  are 
distinctly  log-nnrmal  at  all  times  The  rate  of  increase 
of  the  average  volume  decreases  somewhat  with  time.  Both 
of  these  conclusions  are  contrary  to  the  LSW  theory,  which 
should  apply  to  this  system  Also,  the  particles  are  distinctly 
spheroidal  probably  prolate  These  discrepancies  might 
be  explained  by  extending  the  LSW  theory  to  nonsphertcal 
particles  with  mtcrparticle  contacts  When  normalized  to 
the  mean  the  distribution  is  invariant  with  only  the  mean 
changing  with  time 

MP  2016 

SYSTEM  FOR  MOUNTING  END  CAPS  ON  ICE 
SPECIMENS. 

Cole.  DM.  Cl  al.  1985.  31(109),  p 362-365.  3  refs, 
With  French  and  German  summaries 
Gould.  L.D..  Burch.  WB. 

40-2694 

ICE  CORES.  ICE  SA.MPLING.  EQUIPMENT, 
FREEZING.  WATER  TEMPERATURE.  COM¬ 
PRESSIVE  PROPERTIES. 

This  short  note  dc'cnbes  the  equipment  and  procedures 
developed  to  mount  end  caps  on  icc-corc  specimens  The 
system  typically  achieves  end-plane  parallelism  within  0  5 
mibron^mm  of  specimen  diameter  (tea  total  indicator  run¬ 
out  of  0  002  in  for  a  40  in  diameter  specimen)  The 
essential  elcmcnis  of  the  system  arc  a  holder  and  an  alignment 
fixture  The  holder  firmly  grips  the  icc  core  about  its 
birciimfcrcntc  by  the  compression  of  two  senes  of  O-rings 
The  xhgnment  fixture  damps  the  holder  to  align  the  ice 
core  precisely  with  the  end  caps  To  bond  the  icc  to 
the  end  cap  we  form  a  layer  of  0  C  water  on  the  end 
cap.  ihc  w.xtcr  freezes  immediately  upon  contact  with  the 
ICC  ami  hums  a  strong  intimate  bond  To  date,  this 
system  has  been  used  to  install  phenolic  end  caps  on  101  6 
rnm  diameter  cores  .md  aiuminum  end  caps  on  76  2  mm 
diameter  ^orcs  of  vilinc  icc  A  somewhat  belter  tolerance 
was  obtained  wuh  the  alttminurn  caps,  due  primarily  to 
the  gc<*mctric  stability  of  that  material  under  the  prevailing 
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conditions.  These  specimens  hive  been  successfuity  tested 
in  umsxial  and  tnaxtal  compression,  and  with  appropnate 
end  caps  the  system  should  tK  suitable  for  preparing  tension 
specimens  as  well. 


MP  2017 

DETERIORATED  BUILDING  PANELS  AT  SON- 
DRESTROM,  GREENLAND. 

Korhonen,  C.,  Spring  1985,  17(1),  p.7-10,  4  refs. 
40-1537 

FROST  ACTION,  BUILDINGS,  REINFORCED 
CONCRETES,  THERMAL  INSULATION, 
STRAINS,  DAMAGE,  WALLS,  TEMPERATURE 
VARIATIONS,  VAPOR  PRESSURE,  MOISTURE, 
GREENLAND. 


MP  2018 

CHARACTERISTIC  FREQUENCY  OF  FORCE 
VARIATIONS  IN  CONTINUOUS  CRUSHING 
OF  SHEET  ICE  AGAINST  RIGID  CYLINDRI¬ 
CAL  STRUCTURES. 

Sodhi,  D.S.,  et  al.  Feb.  1986,  12(1),  p.1-12,  20  refs. 
Morris,  C.E. 

40-2769 

ICE  LOADS,  OFFSHORE  STRUCTURES,  ICE 
COVER  STRENGTH,  ICE  SOLID  INTERFACE, 
ICE  PRESSURE,  PILES,  ICE  BREAKING, 
VELOCITY,  ICE  COVER  THICKNESS,  TESTS, 
DAMAGE. 

The  lee  forees  generated  during  eontinuous  erushing  of  an 
iee  sheet  against  a  eylindneal  vertieal  strueture  vary  with 
time,  aeeording  to  the  resistanee  offered  by  iee  as  it  fails 
and  elears  from  the  path  of  the  strueture.  Small-scale 
experiments  were  performed  to  measure  the  ice  forces  by 
pushing  rigid  cylindrical  structures  of  different  diameters 
at  different  velocities  through  an  ice  sheet.  The  dominant 
frequency  of  ice  force  vanations,  defined  as  the  characteristic 
frequency,  was  determined  from  the  frequency  spectra  of 
the  force  records  The  eharaeteristie  frequency  plot  with 
respect  to  the  veloeity-to-thickness  ratio  reveals  a  linear 
relationship,  which  implies  that  the  average  length  of  the 
damage  zone  is  proportional  to  the  iee  thickness  On 
the  buis  of  the  dau  presented  here,  the  average  length 
of  the  damage  zone  is  about  one.third  of  the  ice  thickness 
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WAVELENGTH-DEPENDENT  EXTINCHON  BY 
FALLING  SNOW. 

Koh,  G.,  Feb.  1986,  12(1),  p.51-55,  9  refs. 
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SNOWFALL,  LIGHT  TRANSMISSION.  INFRA¬ 
RED  RADIATION,  LIGHT  SCATTERING,  VISI¬ 
BILITY,  WAVE  PROPAGATION,  PARTICLES. 

Wavelength-dependent  cxtinetion  in  the  visible  and  infrared 
regions  of  the  electromagnetic  spectrum  has  been  observed 
during  studies  of  transmission  through  falling  snow.  The 
wavelength  dependence  was  particularly  noticeable  during 
period  of  light  snowfall.  Panicles  comparable  in  size 
to  the  wavelengths  were  also  present  during  these  penods 
These  particles  were  assumed  to  be  water  droplets,  and 
their  extinction  cross-sections  were  determined  from  Mic 
scattering  calculations  The  calcuiations  suggest  that  these 
particles  were  responsible  for  the  wavelength-dependent  extinc¬ 
tion  observed  during  snowfall 
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ELECTROMAGNETIC  MEASUREMENTS  OF 
MULTI-YEAR  SEA  ICE  USING  IMPULSE  RA¬ 
DAR. 

Kovacs,  A  ,  et  al,  Feb.  1986.  12(1).  p  67-93,  11  refs. 
Morey,  R.M. 
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SEA  ICE.  ICE  BOTTOM  SURFACE,  ELECTRO¬ 
MAGNETIC  PROPERTIES.  ICE  STRUCTURE. 
BRINES,  AIR  ENTRAINMENT,  RADIO  ECHO 
SOUNDING,  DIELECTRIC  PROPERTIES.  ICE 
PHYSICS.  RADAR  ECHOES 

Sounding  of  multi-year  sea  ice.  using  impulse  radar  operating 
in  the  go-  to  500-Mlfz  frequency  band,  has  rescaled  that 
the  bottom  of  this  ice  cannot  always  be  delected.  This 
paper  discusses  a  field  program  aimed  at  finding  out  why 
this  IS  so.  and  at  determining  the  electromagnetic  fEM) 
properties  of  multi  year  sea  ice  It  was  found  that  the 
bottom  of  the  ice  could  not  be  detected  when  the  ice  structure 
had  a  high  brine  content  Because  of  brine's  high  conduclisi- 
ty.  brine  volume  dominates  the  loss  mechanism  in  first- 
year  sea  ice,  and  the  same  was  found  true  for  mulli-ycar 
lee  A  two-phase  dielectric  mixing  formula,  used  by  the 
authors  to  describe  the  E.M  properties  of  first-year  sea  ice. 
wa.s  modified  to  include  the  effects  of  the  gas  pockets  found 
in  the  mulli-year  ice  This  three-phase  mixture  model 
was  found  to  estimate  the  BM  properties  of  the  multiyear 
iee  studied  over  the  frequency  band  of  interest. 
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THERMAL  ANALYSIS  OF  A  SHALLOW  UTILI- 
DOR. 

PhettepIace,G.,etal, [1986],  10p.,4ref5.  Prepared 
for  presentation  at  the  77th  Annual  Conference  of  the 
International  District  Heating  and  Cooling  Associa¬ 
tion,  June  8-12,  1986,  Ashville,  NC. 

Richmond,  P.W.,  Humiston,  N. 
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WASTE  DISPOSAL,  THERMAL  PROPERTIES, 
UTILITIES.  THERMAL  CONDUCTIVITY,  HEAT¬ 
ING.  WATER  PIPELINES,  AIR  TEMPERATURE, 
DESIGN,  COUNTERMEASURES,  FREEZING. 
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AERIAL  ROOF  MOISTURE  SURVEYS. 
Tobiasson,  W..  Aug.  1985,  77(502),  p.424.425. 
40-2854 

ROOFS,  MOISTURE  DETECTION,  INFRARED 
PHOTOGRAPHY.  PENETRATION,  SURVEYS. 


MP  2023 

EVALUATING  TRAFFICABILITY. 

McKtm,  H.L.,  Aug.  1985,  77(502),  p.474-475. 
40-2855 

TRAFFICABILITY.  SOIL  WATER,  FROST  PENE¬ 
TRATION.  WATER  CONTENT.  TRACKED 
VEHICLES. 
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COLD  FACTOR. 

Abele,  G.,  Aug.  1985,  77(502),  p.480-481. 
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COLD  WEATHER  CONSTRUCTION,  COLD 
WEATHER  OPERATION,  MILITARY  ENGI¬ 
NEERING,  TEMPERATURE  EFFECTS,  WIND 
VELOCITY,  SNOWFALL,  TIME  FACTOR,  WIND 
CHILL,  ENVIRONMENTS. 
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GEOTECHNICAL  PROPERTIES  AND  FREE¬ 
ZE/THAW  CONSOLIDATION  BEHAVIOR  OF 
SEDIMENT  FROM  THE  BEAUFORT  SEA, 
ALASKA. 

Uc,  H.J.,  et  al,  Oct.  1985,  85-612,  83p,  23  refs. 
Winters,  W.J.,  Chamberlain,  E.J. 
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BOTTOM  SEDIMENT.  FREEZE  THAW  CYCLES. 
SOIL  COMPACTION,  SUBSEA  PERMAFROST, 
GROUND  ICE,  ICE  SCORING.  OCEAN  BOT¬ 
TOM,  SEASONAL  FREEZE  THAW,  OFFSHORE 
STRUCTURES. 
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SEA  ICE  MICROBIAL  COMMUNITIES  IN  AN¬ 
TARCTICA. 

Garrison.  D.L..  ct  al,  Apr.  1986.  36(4),  p.243-250,  38 
refs. 

Sullivan,  C.W ,  Ackley.  S.F. 
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SEA  ICE,  MICROBIOLOGY.  BACTERIA.  MA¬ 
RINE  BIOLOGY,  CRYOBIOLOGY.  ANTARC- 
TICA-MCMURDO  SOUND,  ANTARCTICA 
WEDDELL  SEA. 

The  rote  of  sea  ice  eommunily  inhabitants  as  the  sub-boltom 
element  in  the  antaretie  food  web  is  reviewed  Sea  iee 
formation  is  described  and  the  seseral  denizens  of  this  habitat 
are  identified  They  serve  as  food  for  krill  whieh  have 
been  found  in  brine  channels  in  the  ice  of  Mc.Murdo  Sound 
and  the  Weddell  Sea  Their  behaviors,  geographic  distribu¬ 
tions.  and  populations  in  anlarelic  waters  are  the  objects 
of  continuing  long  term  studies 
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TOPICAL  DATAB.\SES:  COLD  REGIONS  TECH¬ 
NOLOGY  ON-LINE. 

Liston,  N.,  ct  al.  Jan  1986.  p  1 2- 1 5.  Also  presented  at 
the  Arctie  Offshore  Technology  Conference  and  Ex¬ 
position,  Anchorage.  Alaska.  Sep  3-5.  1985  Pro¬ 
ceedings. 

Winiarski,  M  E. 

40-2996 

ICE  SURVEYS.  COMPUTER  APPLICATIONS. 
SNOW  SURVEYS.  OFF.SHORE  STRUCTURES. 
OFFSHORE  DRILLING.  BIBLIOGRAPHIES, 
PERMAFROST.  ORGANIZATIONS.  ENGI 
NEERING. 
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EFFECT  OF  FREEZING  ON  THE  LEVEL  OF 
CONTAMINANTS  IN  UNCONTROLLED  HAZ¬ 
ARDOUS  WASTE  SITES.  PART  1.  LITERA¬ 
TURE  REVIEW  AND  CONCEPTS. 

Iskandar,  I.K.,  et  al.  Annual  Research  Symposium  on 
Land  Disposal  of  Hazardous  Waste,  I  Ith,  Cincinnati, 
Ohio,  Apr.  29-May  1, 1985.  Proceedings,  Cincinnati, 
OH,  U.S.  Environmental  Protection  Agency, 
[1985],  p.122-129,  21  refs. 

Houthoofd,  J.M. 

40-2952 

WASTE  TREATMENT,  WASTE  DISPOSAL,  SOIL 
FREEZING,  ARTIFICIAL  FREEZING,  ION  DIF¬ 
FUSION,  FROST  ACTION,  SLUDGES,  COUN¬ 
TERMEASURES,  SOIL  POLLUTION,  ENVIRON¬ 
MENTAL  PROTECTION. 

A  literature  seareh  indieated  that  natural  freezing  may  have 
detrimental  effeets  at  uneontrolled  hazardous  waste  sites  in 
the  eold-dominated  areas  beeause  of  frost  aetion  on  buried 
matenals  and  ion  movement  in  soils  Natural  and  artifieial 
freezing,  however,  ean  be  used  benefieially  to  eoneentrate 
eflluents,  and  to  dewater  sludges,  eontaminated  sediment 
and  soils  The  proeess  of  artifieial  ground  freezing  ean 
also  be  used  as  an  alternative  to  temporarily  immobilize 
eontaminant  transport  and  potentially  for  deeontaminatiqn 
of  soils,  sediments  and  sludges.  A  eost  and  eeonomie 
analysis  proeedure  was  developed  and  used  to  evaluate  ground 
freezing 
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POTENTIAL  USE  OF  ARTIFICIAL  GROUND 
FREEZING  FOR  CONTAMINANT  IMMOBILI- 
ZA'nON. 

Iskandar,  I.K.,  et  al,  [1985],  lOp.,  Reprinted  from 
International  Conference  on  New  Frontiers  for  Haz¬ 
ardous  Waste  Management,  Pittsburgh,  PA,  Sep.  15- 
18,  1985.  Proceedings.  14  refs. 

Jenkins,  T.F. 

40-2951 

WASTE  TREATMENT,  ARTIFICIAL  FREEZING, 
SOIL  FREEZING,  FREEZE  THAW  CYCLES,  SOIL 
POLLUTION,  COUNTERMEASURES,  WASTE 
DISPOSAL,  ENVIRONMENTAL  PROTECTION. 
This  paper  summarizes  a  preliminary  investigation  of  the 
potential  use  of  ground  freezing  technology  for  contaminant 
immobilization.  Freezing  and  thawing  were  found  to  signifi- 
eantly  decrease  the  volume  of  soil  slurry  and  increase  the 
permeability  of  soils  Frozen  metal-contaminated  soils  elimi¬ 
nated  metal  leaching  to  groundwater  under  the  site  Freez¬ 
ing  and  thawing  soils  contaminated  with  moderately  volatile 
organics  significantly  reduced  the  soil  concentrations  of  these 
organics  Freezing  the  soil  from  the  bottom  apparently 
enhanced  upward  movement  of  the  organics  to  the  soil 
surface  where  losses  occurred  by  volatilization  The  amount 
lost  depended  on  the  mobility  of  the  specific  volatile  component 
and  was  as  high  as  90%  for  chloroform,  ‘ocnzcnc  and  toluene 
and  as  low  as  45%  for  tctrachlorocthylene  Input  to  ground- 
water  during  freezing  and  thawing  of  these  organics  was 
much  less  than  the  unfrozen  (control)  treatment  Artificial 
ground  freezing  for  decontamination  of  soils  and  for  immobili¬ 
zation  of  contaminants  is  now  being  tested  on  a  larger 
Kale 
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ECONOMICS  OF  GROUND  FREEZING  FOR 
MANAGEMENT  OF  UNCONTROLLED  HAZ¬ 
ARDOUS  WASTE  SITES. 

Sullivan,  J.M  ,  Jr ,  ct  al,  [1985],  I5p.,  National  Con¬ 
ference  on  Management  of  Uncontrolled  Hazardous 
Waste  Sites,  5th,  Washington,  D.C.,  Nov.  7-9,  1984. 
Proceedings.  26  refs. 

Lynch,  D.R.,  Iskandar.  I  K. 

40-2950 

WASTE  TREATMENT.  SOIL  FREEZING,  AR¬ 
TIFICIAL  FREEZING.  WASTE  DISPOSAL,  SOIL 
WATER,  THERMAL  PROPERTIES.  LATENT 
HEAT.  ENVIRONMENT  PROTECTION.  RE¬ 
FRIGERATION 

Ground  freezing  for  hazardous  waste  containment  is  an  altcrna. 
live  to  the  traditional  and  expensive  slurry  wail  or  grout 
curtain  barrier  technologies  The  parameters  quantified 
in  this  analysis  of  it  include  thermal  properties,  refrigeration 
line  spacing,  equipment  mobilization  and  freezing  time  con¬ 
straints  The  economics  of  the  process  is  diKitsscd  based 
on  the  Poetsch  method  for  ground  freezing  Vertical  drill 
holes  with  concentric  refrigeration  lines  arc  spaced  .along 
ihc  desired  freezing  line  z\  header  or  manifold  system 
provides  ciKilant  to  an  interior  pipe,  with  Ihc  return  line 
being  the  outer  casing  A  self-contained  refrigeration  system 
pumps  coolant  around  the  freezing  loop  Temperature. 
ineavtiring  instriimcntation  is  appropriately  placed  to  monitor 
Ihc  progress  of  the  freeze  front. 
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PROCEEDINGS. 

International  OfTshore  Mechanics  and  Arctic  Engi¬ 
neering  Symposium,  5th,  Tokyo,  Apr.  13-18,  1986, 
New  York,  American  Society  of  Mechanical  Engi¬ 
neers,  1986, 4  vols ,  Refs,  passim.  For  selected  papers 
see  40-3104  through  40-3199. 

Chung,  J.S.,  ed. 

40-3103 

OFFSHORE  STRUCTURES,  OFFSHORE  DRILL¬ 
ING,  ICE  LOADS,  ICE  CONDITIONS,  ENGI¬ 
NEERING,  MEETINGS,  ICE  MECHANICS,  ICE 
SOLID  INTERFACE,  IMPACT  STRENGTH,  ICE 
STRENGTH. 
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ICE  PROPERTIES  IN  A  GROUNDED  MAN¬ 
MADE  ICE  ISLAND. 

Cox,  G.F  N  ,  et  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  (OMAE)  Symposium,  Sth, 
Tokyo,  Apr.  13-18,  1986.  Proceedings,  Vol.4,  New 
York,  American  Society  of  Mechanical  Engineers, 
1986,  p.135-142,  19  refs. 

Utt,  M.E. 

40-3129 

ICE  ISLANDS,  GROUNDED  ICE,  ICE  SALINITY, 
ICE  TEMPERATURE,  ICE  DENSITY,  SHEAR 
STRENGTH,  ICE  LOADS,  ARTIFICIAL  IS¬ 
LANDS,  TESTS,  OFFSHORE  STRUCTURES. 

Salinil),  temperature,  density,  and  shear  atrength  tests  were 
performed  on  the  confined  flooded  ice  tn  the  1976-77  East 
Harrison  Bay  grounded  ice  island.  The  constructed  ice 
had  a  mean  ulinity  of  13  8  ppt.  a  mean  density  of  877 
kg/cu  m,  and  a  mean  horizontal  shear  strength  of  0.74 
MPa  The  shearing  resistance  of  the  constructed  ice  and 
the  sliding  resistance  of  the  island  on  the  sea  floor  were 
sufficient  to  prevent  the  island  from  be.ng  pushed  off  location 
by  ice  movement 


MP  2033 

FREE  AND  FORCED  CONVECTION  HEAT 
TRANSFER  IN  WATER  OVER  A  MELTING 
HORIZONTAL  ICE  SHEET. 

Lunardini,  V.J ,  International  OfTshore  Mechanics  and 
Arctic  Engineering  (OMAE)  Symposium,  5th,  Tokyo, 
Apr.  13-18,  1986.  Proceeding,  Vol.4,  New  York, 
American  Society  of  Mechanical  Engineers,  1986, 
p.227.236,  24  refs 
40-3142 

ICE  MELTING,  HEAT  TRANSFER,  WATER 
FLOW,  ICE  TEMPERATURE.  ICE  SHEETS. 
WATER  TEMPERATURE,  CONVECTION. 

Expenmenis  were  conducted  lo  study  the  meliini  of  a  honzon- 
ui  ice  sheet  with  a  flow  of  water  abo^e  it.  The  experiments 
were  conducted  in  a  rcfnierated  flume  3S  m  long  with 
a  cross  section  of  1  2  x  12  m.  Water  depth,  temperature, 
and  velocity  were  varied  as  well  as  the  temperature  and 
initial  surface  proflte  of  the  ice  sheet.  It  was  found  that 
the  heat  transfer  regimes  consisted  of  forced  turbulent  flow 
at  high  Reynolds  numbers  with  a  transition  to  free  convection 
heat  transfer  al  lower  Reynolds  numbers  There  was  no 
convincing  evidence  of  a  forced  laminar  regime 


MP  2034 

HEAT  TRANSFER  CHARACTERISTICS  OF 
THERMOSYPHONS  WITH  INCLINED 
EVAPORATOR  SECTIONS. 

Haynes.  F  D.,  et  al.  International  Offshore  Mechanics 
and  Arctic  Engineering  (OMAE)  Symposium,  5th, 
Tokyo,  Apr  13-18,1986  Proceedings,  Vol  4,  New 
York,  American  Society  of  Mechanical  Engineers, 
1986,  p.285-292.  21  refs. 

Zarling,  J.P. 

40-3150 

HEAT  TRANSFER.  EVAPORATION.  PERMA¬ 
FROST  THERMAL  PROPERTIES.  THERMAL 
CONDUCTIVITY.  PERMAFROST  BENEATH 
STRUCTURES.  FOUNDATIONS.  WIND 
VELOCITY.  AIR  TEMPERATURE.  TESTS. 
THAW  DEPTH 

Laboratory  testi  were  conducted  on  two  commercial  full- 
size  Ihermosyphnns,  one  charged  with  carbon  dioxide  and 
one  with  ammonia  The  test  variables  were  evaporator 
inclinalional  angle,  wind  speed  and  ambient  atr  temperature 
bmpincal  expressions  are  presented  for  thermal  conductance 
as  a  function  of  these  test  variab'es  The  laboratory  test 
results  were  u.sed  in  finite  element  stmulaitons  run  on  an 
IBM*rc  microcomputer  to  study  three  design  parameters 
influencing  the  thermal  regime  below  slab-on-gradc  foundations 
tn  a  permafrost  location  Insulation  thickness,  thermos)  • 
phon  conductance  and  vertical  piacemeni  were  varied  m 
these  simulations  The  effect  of  these  variables  on  the 
maximum  depth  of  thaw  are  given 
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CONHNED  COMPRESSIVE  STRENGTH  OF 
MULTI-YEAR  PRESSURE  RIDGE  SEA  ICE 
SAMPLES. 

Cox,  G.F  N.,  et  al.  International  OfTshore  Mechanics 
and  Arctic  Engineering  (OMAE)  Symposium,  Sth, 
Tokyo,  Apr.  13-18,  1986.  Proceedings,  Vol-4,  New 
York,  American  Society  of  Mechanical  Engineers, 
1986,  p.365.373,  17  refs. 

Richter-Menge,  J.A. 

40-3162 

PRESSURE  RIDGES,  ICE  STRENGTH,  COM¬ 
PRESSIVE  PROPERTIES.  LOADS  (FORCES), 
SEA  ICE.  STRAIN  TESTS,  TEMPERATURE  EF¬ 
FECTS.  PRESSURE,  STRESSES. 

Fifty-five  consiant-strain-rate  tnaxtal  teats  were  performed 
on  vertically  oriented  multi-year  pressure  ridge  samples  from 
the  Beaufort  Sea.  The  tests  were  performed  on  a  closed- 
loop  eleetrohydraulic  testing  machine  at  two  nominal  strain 
rates  (1/100,000  and  l/t.OOO  per  sec)  and  two  temperatures 
(-20  and  -5  C)  In  all  of  the  tests  the  confining  pressure 
was  ramped  tn  constant  proportion  to  the  applied  axial  stress. 
This  paper  summarizes  the  sample  preparation  and  testing 
techniques  used  in  this  investigation  and  presents  data  on 
the  confined  compressive  strength  and  failure  strain  of  the 
ice.  Uniaxial  data  are  also  included  for  comparison 
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SOME  EFFECTS  OF  FRICTION  ON  ICE 
FORCES  AGAINST  VERTICAL  STRUCTURES. 
Kato.  K.,  et  al,  Intemattonal  Offshore  Mechanics  and 
Arctic  Engineering  (OMAE)  Symposium.  Sth,  Tokyo, 
Apr.  13-18,  1986.  Proceedings,  Vol.4,  New  York, 
American  Society  of  Mechanical  Engineers,  1986, 
p.528-533.  17  refs. 

Sodhi,  D.S.,  Haynes.  D. 

40-3184 

ICE  LOADS,  ICE  FRICTION,  OFFSHORE 
STRUCTURES.  ICE  BREAKING,  ICE  SOLID  IN¬ 
TERFACE,  ICE  CONDITIONS. 

The  contributions  of  frictional  forces  to  the  overall  ice  forces 
exerted  against  sloping  structures  have  been  studied  before, 
but  their  effeci  on  the  tee  forces  against  vertical  structures 
has  not  yet  been  studied.  In  this  paper,  the  influence 
of  frictional  resistance  on  the  crushing  and  buckling  failure 
loads  of  tee  sheets  against  flat,  vertical  structures  is  discussed 
Small-scale  experiments  were  conducted  to  compare  experi¬ 
mental  results  to  those  from  theoretical  formulations  The 
mam  conclusions  of  this  study  are*  a)  the  crushing  ice  forces 
increase  with  increasing  coefficient  of  friction  Mtween  ice 
and  structure,  and  b)  (he  buckling  failure  loads  also  increase 
due  to  changes  tn  boundary  condition  induced  by  increasing 
fnctionai  resistance  at  the  ice/structure  interface 
MP  2037 

IMPACT  ICE  FORCE  AND  PRESSURE:  AN  EX¬ 
PERIMENTAL  STUDY  WITH  UREA  ICE. 

Sodhi,  D.S  ,  et  al,  International  Offshore  Mechanics 
and  Arctic  Engineering  (OMAE)  Symposium,  5th, 
Tokyo,  Apr  13-18,  1986.  Proceedings,  Vol.4,  New 
York,  Amencan  Society  of  Mechanical  Engineers, 
1986,  p.569-576,  10  refs. 

Morris,  C.E. 

40-3190 

ICE  LOADS,  ICE  PRESSURE,  OFFSHORE 
STRUCTURES.  IMPACT  STRENGTH.  PILES. 
VELOCITY.  UREA,  EXPERI.MENTATION,  COM¬ 
PRESSIVE  PROPERTIES. 

An  experimental  study  was  underlskcn  of  the  total  force 
and  local  pressure  generated  during  the  impact  of  a  vertical 
cylindrical  structure  against  the  edge  of  an  ice  sheet  The 
test  structure  was  an  instrumented  cylindrical  pile  that  protrud¬ 
ed  under  a  massive  ram  suspended  from  two  cranes  in 
the  form  of  a  bifliar  pendulum  Measurements  were  made 
of  impact  vclociiy.  total  ice  force,  and  pressure  at  a  point 
on  the  pile  The  dependence  of  normalized  maximum 
tee  forces  with  respect  to  aspect  ratio  has  the  same  tiend 
as  that  for  the  crushing  failure  of  an  ice  sheet  against  a 
vertical  structure  fhe  results  of  this  study  indicate  that 
the  instantaneous  maximum  pressure  can  be  an  order  of 
magnitude  higher  than  the  unconflned  compressive  strength 
of  ICC. 
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ICE  FLOE  DISTRIBUTION  IN  THE  WAKE  OF  A 
SIMPLE  WEDGE. 

Tatinciaux,  J  C .  International  Offshore  Mechanics 
and  Arctic  Engineering  (OMAE)  Symposium.  5lh, 
Tokyo,  Apr  I3-I8.  1986  Proceedings,  V'ol  4.  New 
York,  American  Society  of  Mechanical  Engineers, 
1986,  p.622-629.  6  refs 
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ICE  BREAKING,  ICE  WEDGES.  ICE  FLOES.  SEA 
ICE  DISTRIBUTION.  ICEBREAKERS,  ICE 
STRENGTH.  ICE  COVER  THICKNESS.  ICE 
MODELS.  ICE  CONDITIONS.  TESTS. 

Tests  in  level  icc  on  an  idealized  icebreaker  how  m  the 
shape  of  a  simple  wedge  were  conducted  and  the  Hoc  size 
distribution  in  its  wake  was  observed  The  ice  floe  length 
and  KC  fliK  area  were  found  to  foilnw  log  normal  probability 
distributions  defined  by  the  length  average  and  area  average, 
and  corresponding  standard  deviations 
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CONDENSATION  CONTROL  IN  LOW-SLOPE 
ROOFS. 

Tobiasson,  W.,  Moisture  Control  in  Buildings:  Work¬ 
shop  proceedings,  Sep.  25-26,  1984.  Edited  by  E. 
Bales  and  H.  Trechsel,  Washington,  D.C,  Building 
Thermal  Envelope  Coordinating  Council,  (1985], 
p.47-59,  47  refs. 

40-3204 

ROOFS,  CONDENSATION,  MOISTURE,  VAPOR 
TRANSFER,  AIR  FLOW,  COUNTERMEASURES, 
BUILDINGS,  DAMAGE,  CONSTRUCTION 
MATERIALS,  MAINTENANCE. 

Excessive  moisture  can  damage  wood,  metal,  and  concrete 
roof  decks,  cause  bituminous  membranes  to  wrinkle,  shnnk, 
spilt,  delaminate  and  blister  and  significantly  reduce  the 
insulating  ability  of  most  roof  insulations  Low-sloped 
wood-frame  roofs  with  beIow>deck  insulation  have  encountered 
a  significant  number  of  condensation  problems  Few  such 
problems  occur  for  compact  membrane  roofs  without  interven¬ 
ing  air  spaces  Air  leakage  control  probably  explains  the 
difference  However,  serious  condensation  problems  occur 
in  some  compact  membrane  roofs,  particularly  tn  cold  regions 
For  most  roofs,  upward  vapor  flow  in  cold  weather  is  generally 
exceeded  by  downward  vapor  flow  in  warm  weather  Thus, 
the  objective  is  to  install  -ir-vapor  retarders  to  reduce  winter 
wetting  to  an  acceptab!.  level  Ventilation  of  (he  space 
between  the  membrane  and  the  retarder  is  also  practiced. 

MP  2040 

ROOF  MOISTURE  SURVEYS:  YESTERDAY, 
TODAY  AND  TOMORROW. 

Tobiasson.  W ,  ct  al,  International  Symposium  on 
Roofing  Technology,  1985  Proceedings  A  decade 
of  change  and  future  trends  in  roofing,  Chicago,  IL, 
National  Roofing  Contractors  Association,  (1985], 
p.438-443  -f  figs.,  45  refs. 

Korhonen,  C. 

40-3203 

ROOFS.  MOISTURE  DETECTTION.  THERMAL 
INSULATION,  CONDENSATION,  MEASURING 
INSTRUMENTS. 

Roof  moisture  surveys  are  conducted  with  nuclear  meters, 
capacitance  meters  or  infrared  scanners.  Nuclear  meters 
and  capacitance  meters  take  readings  at  the  spots  on  the 
roof  with  points  spaced  from  5  to  ID  feet  apart  Nuclear 
meters  sense  the  amount  of  hydrogen  in  the  roofing  system 
at  each  spot  Since  most  dry  roofs  contain  hydrocarbons, 
they  do  not  give  zero  readings.  When  water  also  is 
present  on  the  roof,  nuclear  readings  increase  since  water 
IS  part  hydrogen  Capacitance  meters  create  an  alternating 
current  electrical  field  tn  the  roofing  system  below  When 
there  is  water  in  the  roof,  its  dielectric  properties  change 
and  the  reading  on  the  capacitance  meter  increaises  Capaci¬ 
tance  meter>  do  not  “see‘*  deeply  (a  few  inches  at  most) 
into  the  roofing  system  An  infrared  scanner  senses  the 
tempercture  of  the  surface  of  the  roof  Wet  insulation 
changes  the  ability  of  the  roofing  system  to  store  and  conduct 
thermal  energy,  thereby  causing  changes  m  Us  surface  tempera¬ 
ture  which  the  infrared  scanner  can  detect  Instead  of 
a  meter  reading,  the  infrared  results  are  presented  as  shades 
of  brightness  on  a  video  monitor  This  qualitative  visual 
image  provides  information  about  every  square  inch  of  the 
roof,  but  the  information  is  more  subjective  than  the  numbers 
generated  at  grid  points  by  nuclear  or  capacitance  meters 

MP  2041 

VAPOR  DRIVE  MAPS  OF  THE  U.S.A. 

Tobiasson,  W..  ct  al,  Hanover,  NH,  Cold  Regions  Re¬ 
search  and  Engineering  Laboratory,  (1986],  7p.  + 
graphs,  9  refs.  Presented  at  the  ASHRAE/DOE/B- 
TECC  Conference  “Thcrmai  Performance  of  the  Ex¬ 
terior  Envelopes  of  Buildings  III".  Clearwater  Beach, 
FL,  Dec.  1985 
Harrington.  M. 

40-3202 

THERMAL  INSULATION.  CONDENSATION. 
MOISTURE.  WATER  VAPOR.  MAPS.  BUILD¬ 
INGS.  METEOROLOGICAL  FACTORS.  DESIGN 
CRITERIA.  SEASONAL  VARIATIONS 

The  thermal  performance  of  most  insulations  used  in  building 
envelopes  will  be  seriously  degraded  if  the  insulation  becomes 
»et  Problematic  moisture  can  come  from  suthin  the 
building  envelope  Guidance  on  vthen  to  use  “air-rciarders“ 
needs  improvement  As  a  step  m  this  direction,  weather 
records  have  been  analyzed  and  two  senes  of  maps  have 
been  made  that  relate  the  relative  humidity  within  a  budding 
to  the  vapor  pressure  gradients  across  the  budding  envelope 
I.ach  map  in  the  first  scries  ts  for  a  specific  ratio  of  cold 
weather  wetting  potential  to  warm  weather  drying  potential 
Hach  map  in  the  second  senes  is  for  .a  specific  cold  weather 
wetting  potential 

MP  2042 

HEAT  FLOW  SENSORS  ON  WALLS-WHAT 
CAN  WE  LEARN. 

Flanders.  S.N  .  1985.  No  885.  p.  140-149.  10  refs. 
40-3226 

THERMAL  INSl  I ATION.  WALUS.  MEAT 
TRANSFT-R.  MEAT  El  UX.  MEAT  LOSS.  BUILD¬ 
INGS.  ACCLRACY.  TMLRMAI,  CONDLCTIVI- 
TV 
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Tliis  paper  addresses  the  validity  of  employing  heat  flow 
sensors  (HFSs)  on  the  indoor  surfaces  of  building  walls 
to  determine  thermal  characteristics.  It  also  reporu  on 
the  results  obtained  in  the  field.  Some  of  the  factors 
affecting  HFS  measurement  accuracy  (together  with  a  likely 
percentage  standard  deviation  attributable  to  that  factor)  arc 
u  follows:  (a)  the  conductivities  of  HFS  and  its  surroundings 
(3%),  (b)  convection  mode  changing  over  the  sensor,  causing 
a  +21%  bias  (26%).  (c)  the  mismatch  of  HFS  absorptivity 
with  the  surroundings  (6%),  and  (d)  thermal  contact  of  the 
HFS  with  the  surface  (1%)  A  propagation.of-ctrors  analysis 
indicates  that  the  resulting  standard  deviation  of  an  HFS 
measurement  would  be  approximately  10%  of  the  mean  of 
the  measurements. 


MP  2043 

NEED  FOR  SNOW  TIRE  CHARACTERIZATION 
AND  EVALUATION. 

Yong,  R.N.,  et  al,  Sep.  1985,  No.SR  85-15,  ISTVS 
Workshop  on  Measurement  and  Evaluation  of  Tire 
Performance  under  Winter  Conditions,  Alta.  Utah, 
Apr.  11-14,  1983.  Proceedings.  Edited  by  G.L. 
Biaisdell  and  R.N.  Yong,  p.1-2,  ADA-161  129. 
Blaisdell,  G.L 
40-3321 

TIRES,  COLD  WEATHER  PERFORMANCE. 
TRACKED  VEHICLES.  SNOW  COVER  EFFECT, 
TRACnON. 


MP2044 

DESIGN  AND  USE  OF  THE  CRREL  INSTRU¬ 
MENTED  VEHICLE  FOR  COLD  REGIONS  MO¬ 
BILITY  MEASUREMENTS. 

Blaisdell,  G.L,  Sep.  1985,  No.SR  85-15,  ISTVS  Work¬ 
shop  on  Measurement  and  Evaluation  of  Tire  Perform¬ 
ance  under  Winter  Conditions,  Alta,  Utah,  Apr.  11-14, 
1983.  Proceedings.  Edited  by  G.L.  Blaisdell  and 
R.N.  Yong,  p.9-20,  ADA-161  129,  2  refs. 

40-3323 

MOTOR  VEHICLES.  COLD  WEATHER  PER¬ 
FORMANCE.  TRACTION,  VEHICLE  WHEELS, 
RUBBER  SNOW  FRICTION.  RUBBER  ICE  FRIC¬ 
TION.  DESIGN.  VELOCITY.  LOADS  (FORCES), 
MEASURING  INSTRUMENTS. 

The  U.S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory  has  recently  acquired  an  instrumented  vehicle 
for  the  measurement  of  farces  at  the  lirefsurface  material 
interface.  The  CRREL  instrumented  vehicle  (CIV)  is 
equipped  with  momcnt-compenutcd  triaxial  load  cells  mount¬ 
ed  in  the  front  wheel  assemblies.  Forces  are  measured 
in  the  vertical.  longitudinal  (in  the  direction  of  motion) 
and  side  directions  In  addition,  accurate  wheel  and  vehicle 
speeds  and  rear  exie  torque  and  speed  arc  measured  Modifi¬ 
cations  to  the  vehicle  (to  facilitate  the  performance  of  traction 
and  motion  resistance  tests)  include  four  lock-out  type  hubs 
to  allow  front-,  rear-  or  four-wheel  dnve  and  a  dual  brake 
system  for  front-,  rear-  or  four-wheel  braking  A  mini- 
computer-based  data  acquisition  system  is  installed  in  the 
vehicle  to  control  data  collection  and  for  data  processing, 
analysis  and  display  Discussion  of  the  vehicle  includes 
Its  operation  and  use  for  the  evaluation  of  the  tire  performance 
and  surface  material  properties  of  motion  resistance  and 
traction. 


MP2045 

WINTER  TIRE  TESTS;  1980-81. 

Blaisdell,  G.L,  ct  al.  Sep.  1985,  No  SR  85-15,  ISTVS 
Workshop  on  Measurement  and  Evaluation  of  Tir>. 
Performance  under  Winter  Conditions,  Alta.  Utah, 
Apr.  11-14,  1983.  Proceedings.  Edited  by  G.L. 
Blaisdell  and  R.N.  Yong.  p.  135-1 51.  ADA- 16 1  129.  2 
refs. 

Harrison,  W.L. 

40-3333 

TIRES.  ICE  COVER  EFFECT.  SNOW  COVER  EF¬ 
FECT,  MOTOR  VEHICLES.  COLD  WEATHER 
PERFORMANCE.  SURFACE  PROPERTIES, 
TESTS.  ROAD  ICING,  TRACTION 


MP  2046 

FIELD  DEMONSTRATION  OF  TRACTION 
TESTING  PROCEDURES. 

Blaisdell.  G  L .  Sep.  1 985.  No  SR  85- 1 5.  LSTVS  Work¬ 
shop  on  Measurement  and  Evaluation  of  Tire  Perform¬ 
ance  under  Winter  Conditions.  Alta.  Lt.a)i.  Apr.  11-14. 
1983.  Proceedings  Edited  by  G  L  Blaisdell  and 
R.N.  Yong.  p  176.  ADA-161  129 
40-3335 

SNOW  COVER  EFFECT.  TRACTION.  MOTOR 
VEHICLES.  TIRES.  TE.ST.S.  MEASURING  IN 
STRUMENTS. 


MP  2047 

PHYSICAL  PROPERTIES  OF  THE  SEA  ICE 
COVER. 

Weeks,  W.F.,  Nordic  seas.  Edited  by  B.G.  Hurdle, 
New  York,  Springer-Verlag,  1986,  p.87-I02,  Refs. 
p.98-100. 

40-3378 

ICE  STRUCTURE.  ICE  COMPOSITION.  SEA  ICE. 
ICE  PHYSICS,  ICE  COVER  THICKNESS,  ICE 
FORMATION,  SNOW  COVER.  ICE  CRYSTAL 
STRUCTURE,  ARCTIC  OCEAN. 

MP  2048 

LARGE-SIZE  COAXIAL  WAVEGUIDE  TIME 
DOMAIN  REFLECTOMETRY  UNIT  FOR  HELD 
USE. 

Delaney,  A.J.,  et  al.  Sep  1984,  GE-22(5),  p  428-431, 
10  refs. 

Arcone,  S.A. 

40-3307 

FROZEN  GROUND  PHYSICS,  ICE  ELECTRICAL 
PROPERTIES,  DIELECTRIC  PROPERTIES, 
GROUND  THAWING,  WAVE  PROPAGATION, 
REFLECTION,  MEASURING  INSTRUMENTS. 

A  large-diameter  open-ended  eoaxial  waveguide  has  been 
interfaced  with  a  commercially  available  time  domain  reflec- 
tometry  (TDR)  unit  for  field  measurements  of  the  dielectnc 
properties  of  frozen  and  thawed  soils  and  ice.  A  core 
barrel  developed  by  the  US  Army  C3old  Regions  Research 
and  Engineering  Laboratory  (CRREL)  and  modifled  for  use 
in  frozen  soil  was  used  to  auger  an  annular  slot  around 
which  the  waveguide  fits,  lime  domain  traces  of  waveforms 
reflected  from  the  sampic-air  interface  and  from  a  metal 
short  are  recorded  in  the  field  and  later  analyzed  to  give 
complex  dielectric  permittivity  between  0  05  and  1  0  GHz 

MP  2049 

REVERSED-PHASE  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHIC  DETERMINA¬ 
TION  OF  NITROORGANICS  IN  MUNITIONS 
WASTEWATER 

Jenkins.  T.F.,  etVi.  Jan.  1986.  58(1),  p.170-175,  32 
refs. 

Leggett,  D.Cg  Grant*  CL.,  Bauer.  CP. 

40-3356 

WASTE  TREATMENT,  WATER  TREATMENT, 
WATER  CHEMISTRY,  DETECTION,  WATER 
POLLUTION,  GROUND  WATER. 

Concentrations  of  HMX.  RDX.  TKT,  and  2.4>DNT  are 
determined  in  munitions  wastewater  Aqueous  samples 
are  diluted  with  an  equal  volume  of  76/24  (v/v)  methanol* 
acetonitnie.  filtered  through  a  0  4  micron  polycarbonate  mem* 
brane,  and  analyzed  by  reversed*phase  HPLC  usins  an  LC* 
8  column  with  50/38/12  (v/v/v)  water-methanobaceioniirile. 
The  method  provided  linear  calibration  curves  to  at  least 
several  hundred  micro^ams  per  liter  Detection  limits 
ihcre  conKrvativcIy  estimated  to  be  26.  22.  14.  and  10 
microjram/L  for  HMX.  RDX. TNT. and  2.4.DNT.  respective* 
ly.  Nkiih  corresponding  standard  deviations  of  3.4.  3  3.  4  4, 
and  4  6  microgram/L  up  to  concentrations  of  250  micro* 
gram/L  At  btaher  co(k:«ntralions.  the  percent  relative 
standard  deviation  values  were  approximately  2%  for  HMX 
and  RDX  and  4%  for  TNT  and  DNT.  A  ruggedness 
lest  involving  the  major  manipulative  steps  in  the  procedure 
indicated  that  consistent  results  required  glass  sample  contain¬ 
ers.  preconditioning  of  filters,  and  careful  maintenance  of 
simple*to-organtc  solvent  ratio  The  method  was  tested 
with  munition  wastewater  from  several  Army  ammunition 
plants  and  found  to  perform  adequately  for  load  and  pack 
wastewaters,  wastewater  from  IIMa/RDX  manufacture,  and 
contaminated  groundwater. 

MP  2050 

INTERLABORATORY  EVALUATION  OF  HIGH- 
PERFORMANCE  LIQUID  CHROMATO¬ 
GRAPHIC  DETERMINATION  OF  NITROOR¬ 
GANICS  IN  MUNITION  PLANT  WASTEWA¬ 
TER. 

Bauer,  CF.,cl  al.Jan.  1986.  58(1).  p.l76-l82.  M  refs. 
Grant.  CL..  Jcnktns  T.F. 

40-3357 

WASTE  TREATMENT.  WATER  TREATMENT. 
WATER  POLLUTION.  CHEMICAL  ANALYSIS. 
WATER  CHEMISTRY.  COUNTERMEASURES. 
TESTS. 

A  rcverscd'phase  llPl.C  method  for  the  determination  of 
ntiroofganic  compoundv  (DNT,  TNT.  RDX,  HMX)  m  muni* 
tionv  wastewaters  was  evaluated  in  a  collaborative  study 
Nine  laboratories  analyzed  four  aqueous  matrices,  including 
groundwater  and  treated  wastewater,  which  were  spiked  with 
the  anal>  tes  at  lev  els  from  30  lo  600  microgram  /  L  Recover* 
les  of  anatyiev  were  simitar  regardless  of  matrix  DNT  and 
RD.\  being  recovered  quantitamei).  and  TNT  and  MMX 
showing  losses  of  about  5%  Intralaboratory  precisions, 
based  on  the  average  of  duplicate  determinations,  were  less 
than  15  microgram/L.  which  corresponds  to  relative 
standard  deviation  at  the  average  eonccntration  examined 
Interiaboratory  precisions  were  al  most  50%  larger  than  in 
tralaboratory  values  Validsiatisiicaianal>sisrcquiredrc)ec* 
lion  of  ab«uit  10%  of  the  data  set  as  outliers  The  rationale 
for  appl>ing  a  variety  of  statistical  evaluations  is  discussed 


MP  2051 

MATHEMATICAL  SIMULATION  OF  NITRO¬ 
GEN  INTERACTIONS  IN  SOILS. 

ScHm,  H.M  ,  ct  al.  June  1983.  25(3),  p.24 1-248.  21 
refs. 

Mehran.  M.,  Tanji,  K.K.,  Iskandar,  l.K. 

40-3464 

SOIL  CHEMISTRY,  GAS  INCLUSIONS.  WASTE 
DISPOSAL.  GROUND  WATER,  NUTRIENT  CY¬ 
CLE,  WATER  FLOW,  INTERFACES,  MATH¬ 
EMATICAL  MODELS.  CONVECTION, 
AGRICULTURE. 

Four  mathematical  models  were  evaluated  for  their  ability 
to  dcKnbe  the  fate  of  nitrogen  (N)  in  the  soil  environment. 
The  first  model  is  a  general  one  which  accounts  for  convective- 
dispersive  N  transport  under  transient  water  How  conditions 
with  active  N  uptake  by  plants  Model  II  considers  N 
transport  to  be  only  of  the  convective  type,  whereas  model 
III  considers  N  uptake  as  a  passive  process  In  contrast, 
model  IV  considers  N  transport  under  conditions  of  steady 
water  flow  in  the  convective  model  (II)  and  the  steady 
state  model  (IV)  are  inferior  m  describing  N  flow  in  the 
sod  system  as  well  as  the  convective  dispersive  transport 
mechanisms  must  be  considered  for  reliable  simulation  of 
N  behavior  in  the  soil  environment. 


MP  2052 

MEASUREMENT  OF  THE  RESISTANCE  OF 
IMPERFECTLY  ELASTIC  ROCK  TO  THE 
PROPAGATION  OF  TENSILE  CRACKS. 

Peck,  L.,etal,Aug.  10, 1985, 90(B9).  p.7827.7836, 35 
refs. 

Nolen-Hoeksema.  R.C.,  Barton,  C.C..  Gordon,  R.B. 
40-3466 

ROCKS.  CRACK  PROPAGATION,  ELASTIC 
PROPERTIES.  TENSILE  PROPERTIES,  FRAC¬ 
TURING.  STRENGTH,  TESTS. 

Laboratory  tests  confirm  the  accuracy  of  the  compliance 
equations  for  wedge*loaded.  linearly  elastic,  double  cantilever 
beam  test  specimens  used  for  the  measurement  of  fracture 
energy  G(t)  but  show  that  there  are  significant  discrepancies 
with  theory  in  tests  on  rock  specimens  of  the  same  design. 
The  dependence  of  the  compliance  on  the  length  of  the 
crack  in  the  test  specimen  is  not  correctly  predicted  by 
theory  for  the  experiments  done  on  rock.  The  axial  load 
applied  to  the  arms  of  the  double  cantilever  beam  as  a 
result  of  wedge  loading  reduces  Young’s  modulus  by  as 
much  as  44%  and  decreases  the  measured  elastic  anisotropy 
of  specimens  of  granite  The  experiments  show  that  useful 
measurement'  of  G(I)  can  be  made  on  rock  provided  that 
the  Young’s  modulus  used  in  the  determination  of  C(I) 
IS  measured  on  the  same  specimen  under  the  same  conditions 
of  loading  as  arc  used  in  the  fracture  experiments 


MP  2053 

ON  ZERO-INERTIA  AND  KINEMATIC  WAVES. 
Katopodcs,  N.D.,  Nov.  1982.  lOSfHYlI),  p.!381- 
1387,  5  refs.  Discussion  by  M  G  Fcrnck,  Journal  of 
hydraulic  engineering.  Mar  1984,  110(3),  p.3S2-357, 
8  refs. 

Ferrick,  M.G. 

40-3483 

RIVER  FLOW.  WAVE  PROPAGATION,  WATER 
WAVES.  CHANNELS  (WATERWAYS).  MATH¬ 
EMATICAL  MODELS 


MP  2054 
PROCEEDINGS. 

Symposium  on  Applied  Glaciology.  2nd.  West  Leba¬ 
non.  N.H.,  Aug  23-27, 1982,  1983.  Vol  4.  3l4p..  Refs, 
passim.  For  individual  papers  see  37-4071  through 
37-4120. 

Colbeck.  S.C..  cd. 

37-4070 

GLACIOLOGY.  PERMAFROST.  ICE  SURVEYS. 
SNOW  SURVEYS.  AVALANCHES.  SEA  ICE. 


MP  2055 

EQUATIONS  FOR  DETERMINING  THE  GAS 
AND  BRINE  VOLUMES  IN  SEA-ICE  SAMPLES. 
Cox.  G.F.N..  ct  al.  1983.  29(102).  p.306-3i6.  In  Eng- 
li.sh  With  French  and  German  .summaries.  13  refs. 
Weeks.  W.F. 

38-1476 

SEA  ICE.  BRINES.  GAS  INCLUSIONS.  ICE  DEN¬ 
SITY.  MATHEMATICAL  MODELS 
hqiiaiionv  arc  dcvciopcd  that  can  be  lo  determine 

the  amount  of  gat  present  m  «ca  ivc  from  meaturements 
of  the  hulk  tcc  dentil),  talin.iv.  and  temperature  in  (he 
temperature  range  of  2  to  30  C  *  (ontersel)  thoc  relation¬ 
ships  can  he  used  to  give  the  dcn'il)  of  sea  lec  as  a 
function  of  its  temperature  and  salinity,  considering  both 
the  presence  of  gas  and  of  solid  valts  in  the  tcc  Lquaiions 
are  also  given  allow  ihc  calculation  of  the  gas  and 

hrinc  volumes  m  the  icc  at  icinperatiircs  other  than  that 
at  which  the  bulk  density  was  determined  (Auth ) 
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MP  2056 

SURFACE  INTEGRAL  METHOD  FOR  DETER¬ 
MINING  ICE  LOADS  ON  OFFSHORE  STRUC¬ 
TURES  FROM  IN  SnV  MEASUREMENTS. 
Johnson,  J.B.,  1983,  Vol.4,  p.124-128,  23  refs. 

37- 4091 

ICE  LOADS.  OFFSHORE  STRUCTURES,  ICE 
SOLID  INTERFACE,  MATHEMATICAL  MOD¬ 
ELS,  SHEAR  STRESS,  FLOATING  ICE. 

MP  2057 

MEASUREMENTS  OF  RADAR  WAVE  SPEEDS 
IN  POLAR  GLACIERS  USING  A  DOWN-HOLE 
RADAR  TARGET  TECHNIQUE. 

Jezek,  K.C.,  et  al,  Oct.  1983,  8(2),  p.I99-208.  17  refs 
Roeloffs,  E.A. 

38- 1514 

RADAR  ECHOES,  WAVE  PROPAGATION.  GLA¬ 
CIER  ICE.  ELECTRICAL  RESISTIVITY,  AN¬ 
TARCTICA— VICTORIA  LAND,  GREENLAND. 

A  new  technique  for  measunng  the  speed  of  ridir  uives 
m  polsr  ice  sheets  was  developed  to  invcstisate  a  previously 
reported  disagreement  between  the  permittivities  of  laboratorjr 
and  glacier  ice.  The  technique  involves  lowering  a  cylindn* 
cal  radar  target  to  several  carefully  measured  depths  in 
a  borehole  and  measuring  the  travel  time  of  a  radar  wave 
transmitted  from  a  surface  radar  unit  to  the  urget  in  the 
borehole  The  expenment  was  performed  at  Dome  C, 
East  Antarctica,  and  Dyc-T,  Greenland,  and  useable  data 
were  collected  for  target  depths  between  200  and  800m. 
After  computing  the  range  to  the  target  along  a  straight 
ray  path  and  after  correcting  the  travel  time  for  delays 
in  in  the  radar  receiver,  the  velocities  determined  from 
these  expenments  were  found  to  be  in  good  agreement  with 
the  velocities  predicted  by  Robin’s  empincal  formula.  _  ‘pic 
apparent  discrepancy  between  the  permittivity  of  glacier  ice. 
as  measured  using  the  radar  wide.angle  reflection  method, 
and  laboratory  ice  now  seems  to  be  due  in  large  part  to 
signal  delay  in  the  radar  receiver  that  was  ignored  in  earlier 
experiments  (Auth ) 

MP  2058 

RECENT  CHANGES  IN  THE  DYNAMIC  CON¬ 
DITION  OF  THE  ROSS  ICE  SHELF,  ANTARC¬ 
TICA. 

Jezek,  K  C .  Jan  10,  1984,  89(B1),  p.409-416,  9  refs. 
38-1742 

ICE  SHELVES.  FLOW  RATE,  RADAR  ECHOES. 
ICE  COVER  THICKNESS,  ANTARCTICA-ROSS 
ICE  SHELF.  ANTARCTICA-SIPLE  COAST.  AN- 
TARCnCA-CRARV  ICE  RISE. 

Variations  in  the  amplitude  of  ra<lir  echoes  from  the  bottom 
of  the  grid  western  half  of  the  Ross  Ice  Shelf  have  been 
analyxed.  Contrary  to  the  results  of  a  similar  analysis 
performed  for  the  gnd  eastern  sector  of  the  ice  shetf.  bands 
of  low  signal  strength  downstream  from  both  Crary  ice 
Rise  and  the  Stpic  Coast  do  not  correlate  with  modern 
flow  lines  The  difference  in  direction  between  the  radar 
bands  downstream  of  Crary  Ice  Rise  and  the  present  Nelocity 
vectors  and  the  absence  of  of  a  comparable  trend  farther 
east  suggest  to  us  that  the  grounding  line  around  Crary 
Ice  Rue  retreated  within  the  last  lOOOyears  TTiis  hypothesis 
IS  reinforced  by  the  observation  of  several  domes  and  hollows 
m  ICC  thickness  downstream  of  Crary  Ice  Rise  which  arc 
similar  to  a  hollow  now  located  in  the  wake  of  the  ice 
rise  and  a  dome  of  its  eastern  flank.  We  interpret  this 
as  evidence  for  a  rapid  increase  in  flow  around  the  icc 
nse  which  earned  downstream  the  ice  topography  formed 
around  the  ice  rise  Similar  but  less  detailed  evidence 
found  downstream  of  the  Sipic  Coast  suggests  that  there 
was  a  regional  retreat  of  the  West  Antarctic  grounding  line 
(Auth ) 

MP  2059 

MODIFIED  THEORY  OF  BOTTOM  CRE¬ 
VASSES  USED  AS  A  MEANS  FOB  MEASURING 
THE  BUTTRESSING  EFFECT  OF  ICE  SHELVES 
ON  INLAND  ICE  SHEETS. 

Jezek,  K.C.  Mar  10.  1984.  89(B3),  p  1925'!93I.  20 
fcfs. 

38-2914 

ICE  SHELVES.  CREVASSES.  FLOATING  ICE. 
ICE  MECHANICS.  ANTARCTICA-ROSS  ICE 
SHELF. 

Bottom  crevasses  arc  fractures  that  extend  upward  into  floating 
ice  shelves.  The)  form  when  seawater  penetrates  the 
base  of  the  ice  shelf  and  ruptures  the  icc  up  to  the  level 
at  which  englacial  stresses  equal  the  stress  of  the  seawater 
For  a  freely  floating  icc  shelf,  the  penetrating  level  of  closet) 
spaced  crevasses  is  estimated  at  about  half  the  ice  thickness 
b.foran  isolatcdcrevassc  thclcvelisaboot  pih  4  However, 
an  analysis  of  ihc  heights  and  locations  of  bottom  errva'ses 
in  the  Ross  Ice  .Shelf  shows  that  none  of  the  crevasses 
approach  the  predicted  limits,  perhaps  because  the  existing 
theory  docs  not  include  the  back  stress  which  is  present 
in  bounded  icc  shelves  Ry  reformulating  the  theory  in 
include  a  back  sT.css  term,  back  stress  wan  be  evaluated 
expenmcniall)  from  radar  measurements  of  wrevasse  height 
and  ICC  thickness  The  magnitude  of  back  stre"  <2  bars 
in  the  grid  northwest  corner  of  the  kc  shelO  suggests  ihe 
ICC  shelf  IS  playing  an  imp<»rtant  role  in  buttressing  tnc 
inland  ice  sheet  (Auth ) 


MP  2060 

WHAT  BECOMES  OF  A  WINTER  SNOWFLAKE. 

Colbcck,  S.C ,  Dec  1985.  38(6),  p.312-215.  m  the  labor 

40-3481  times  at  soil 

SNOWFLAKES.  SNOW  CRYSTAL  STRUCTURE,  observations. 
SNOW  CRYSTAL  GROWTH.  TEMPERATURE 
GRADIENTS.  TEMPERATURE  EFFECTS. 

VAPOR  DIFFUSION. 

MP2061  _  VERTICA 


desaturation  of  the  thawed  soil  and  is  characterized  by  sn 
increase  in  the  soil  moisture  tension  level.  Wc  have  devel¬ 
oped  a  means  to  simulate  this  freeze-thaw.recovcry  process 
m  the  iaixiratory  that  calb  for  testing  specimens  sei^ral 
times  at  soil  moisture  tension  levels  corresponding  to  field 


MP  2069 

VERTICALLY  STABLE  BENCHMARKS:  A  SYN- 


SIZE  AND  SHAPE  OT  ICE  FLOES  IN  THE  BAL-  jugglS  OF  EXISTING  INFORMATION. 


TIC  SEA  IN  SPRING. 

Lepp»r»nt»,  M..  1983,  19(2),  p.127-136,  4  refs. 
40-3462 

ICE  FLOES,  SEA  ICE  DISTRIBUTION,  REMOTE 
SENSING,  ICE  MELTING,  AERIAL  SURVEYS, 


Gatto,  L.W  ,  U.S.  Army  Corps  of  Engineers  Surveying 
Conference,  Jacksonville,  FL,  Feb.  4-8,  1985.  Pro¬ 
ceedings,  1985.  p.179-188.  Refs,  p.183-185. 

40-3527 

FROST  ACTION.  MEASURING  INSTRUMENTS, 


SEASONAL  VARIATIONS,  PHOTOGRAPHY,  permaFROST,  BENCH  MARKS,  TOPOGRAPH- 


BALTIC  SEA. 

MP  2062 

ICE  PROPERTIES  IN  THE  GREENLAND  AND 
BARENTS  SEAS  DURING  SUMMER. 

Overgaard.  S..  et  al.  1983,  29(101),  p  142-164,  With 
French  and  German  summaries  34  refs. 

Wadhams,  P.,  Leppgranta,  M. 

37- 4260 

SEA  ICE  DISTRIBUTION,  ICE  COVER 
STRENGTH.  ICE  COVER  THICKNESS,  ICE 
SALINITY.  ICE  TEMPERATURE.  ICE  DENSITY. 
ICE  COMPOSITION,  ICE  ELECTRICAL  PROP¬ 
ERTIES,  IONS. 

MP  2063 

GROWTH  MODEL  FOR  BLACK  ICE,  SNOW  ICE 
AND  SNOW  THICKNESS  IN  SUBARCTIC  BA¬ 
SINS. 

LeppKranta,  M..  1983,  14(2),  p.59-70,  22  refs. 

38- 2109 

ICE  FORMATION,  SNOW  ICE,  SNOW  DEPTH, 
HEAT  FLUX.  SNOWFALL,  SURFACE  TEMPER¬ 
ATURE.  MATHEMATICAL  MODELS,  SNOW 
DENSITY.  METAMORPHISM  (SNOW),  ICE 
SHEETS. 

MP  2064 


IC  SURVEYS,  HYDROLOGY,  STRUCTURES, 
DEFORMATION,  DESIGN. 

ID  AND  Techniques  used  for  topographic,  hydrographic  and  structural 
movement  surveys  are  no  more  accurate  than  the  benchmarks 
S4,  With  used  as  reference.  In  northern  areasa  froai  action  can 
cause  substantial  vertical  movement  of  benchmarks  Bench¬ 
marks  can  also  suMde  or  shift  in  wetland  and  coastal  areas. 
Vanous  benchmark  designs  and  installation  procedures  reduce 
^/wreo  eliminate  movement,  but  information  on  the  designs  and 
COVER  procedures  is  widely  scattered  and  not  available  to  Corps 
>S,  ICE  of  Engineers  Districts  in  one  report.  This  paper  gives 
iNSlTY*  the  preliminary  results  of  a  synthesis  of  esuling  informstion 
PROP-  compiled  from  surveys  of  Crops  of  Engineers  Districts  and 
Divisions.  U.S.  and  Canadian  government  agencies  and  pnvate 
indu-st/y  and  from  a  literature  review.  A  matrix  for  selecting 
benchmarks  appropriate  for  various  climstic  and  soil  condilmns 
OW  ICE  will  be  prepared  from  the  synthesized  information  This 
nC  BA-  matrix  and  a  description  of  the  procedures  required  for 
installing  various  types  of  benchmarks  will  be  available  in 
r  September  1985. 


MP  2070 

COLD  WEATHER  O&M. 

Reed,  S.C,  el  al,  1985,  2(2),  p.lO-lS,  6  refs. 
Niedringhaus,  L. 

40-3528 


BURIED  SEED  AND  STANDING  VEGETATTON  WASTE  TREATMENT,  WATER  TREATMENT. 


IN  TWO  ADJACENT  TUNDRA  HABITATS,  COLD  WEATHER  OPERATION.  TEMPERA- 
NORTHERN  ALASKA.  TURE  EFFECTS.  VISCOSITY,  LUBRICANTS. 

Roach. D  A.,  1981, Vol.60,p 359-364, For M.S  thesis 
see  37-4301.  35  refs. 

ftK..»EOETAT»N.OROWTB.SO,l,WA. 

‘  GROUND  RESEARCH  AT  THE  SLEEPERS 

ffMiCTrnnFrpppnAVMFTHon  FOR  RIVER  RIVER  RESEARCH  WATERSHED.  ,  _ 

inr  rovF.R  THICKNF-SS  SIMULATION.  Pingbum.  T..  et  al.  Eastern  Snow  Conference,  Wash- 


MP  2071 

USACRREL’S  SNOW,  ICE,  AND  FROZEN 
GROUND  RESEARCH  AT  THE  SLEEPERS 


ICE  COVER  THICKNESS  SIMULATION.  inoinn  D  C  June  7-8  \984  Proceedinis  fl984i 

Shen.  H.T.,  et  al.  Mar.  1985,  12(1).  p.54.62.  16  refs.  25  ref,  ’  flfM,, 

McKim.  H.L. 

nAY8°\f-F^rONnmONs'^^CE^^BREAKUP  SNOW  HYDROLOGY,  ICE  SURVEYS.  FROZEN 

Ml™FM\\irAl’^Mf7nFIs’cAN^ADA^^^^^  GROUND  PHYSICS,  SNOW  WATER  EQUIVA- 
MATHEMATICAL  MODELS.  CANADA  SAINT  ,  piiunPE  FriUECASTING.  WATER- 


LAWRENCE  RIVER. 

MP  2066 

ISOTHERMAL  COMPRESSIBILITY  OF 
WATER  MIXED  WITH  NA-SATURATED  MONT- 
MORILLONITE. 

Oliphanl.  J.L ,  et  al,  Sep  1983, 95(1).  p.45-50. 14  refs. 
Low.  P  F. 

40-3465 

WATER  CHEMISTRY.  COMPRESSIVE  PROPER¬ 
TIES.  CLAYS.  FREEZE  DRYING.  THERMODY- 
NAMICS,  MINERALS.  ANALYSIS  (MATH- 
EMATICS) 

MP  2067 

CLEAR  IMPROVEMENT  IN  OBSCURATION. 
Palmer.  R.A..  Aug  1985.  77(502).  p.476.477. 
40-2856 

BIOWING  SNOW.  VISIBILITY.  MILITARY  OP¬ 
ERATION.  FOG.  DESIGN. 

MP  2068 

REPEATED  LOAD  TRIAXTAL  TESTING  OF 
FROZEN  AND  THAWED  SOILS. 

Cole.  D  M  .  cl  al.  Dec  1985.  8(4).  p  166-170.  4  refs 

Durcll.  G..  Chamberlain,  E.J 

40-3526 


LENT.  RUNOFF  FORECASTING.  WATER¬ 
SHEDS.  MODELS.  TEMPERATURE  EFFECTS. 
The  Sleepers  Riser  Research  Watershed  in  Dsnvillc.  Vermont. 
“F  has  one  of  the  longest  histoncal  data  bases  for  a  cold  regions 
NT-  area  NOAA/NWS  base  been  conducting  rcKarch  in 
snow  hydrology  at  the  watershed  for  the  past  24  years: 
•cfs.  CRREL  has  been  involsed  for  the  past  6  years  CRREL’s 
major  research  insoivcs  I)  descloping  and  testing  a  sensor 
that  util  measure  Ihe  uater  equivalent  of  snots  in  near 
PP  real  time,  and  2)  modifying  existing  hydrologic  models  to 
accept  remotely  obtained  data  on  snosv.  ice.  and  froxen 
3Y-  ground 


MP  2072 

COMPUTATIONAL  MECHANICS  IN  ARCTIC 
ENGINEERING. 

Sodhi,  D  S .  Computer  Methods  in  Offshore  Ettgtnecr- 
ing  Specialty  Conference.  Halifax.  Nova  Scotia,  May 
23,  1984.  Proceedings,  (1984j,  p.351-374.  Refs. 
p.367-374. 

40-3529 

ICE  MECHANICS,  ICE  SOLID  INTERFACE. 
OFFSHORE  STRUCTURES.  ENGINEERING.  ICE 
LOADS.  IMPACT  STRENGTH.  COLD  WEATH¬ 
ER  CONSTRUCTION.  COMPUTER  APPLICA- 


FROZEN  GROUND  STRENGTH.  GROUSED  jios’s.  MATHEMATICAL  MODELS.  DRIFT. 
THAWING,  STRESSES.  LOADS  (FORCES).  FLOATING  ICE. 


WEAKENING, 


.STRENGTH. 


A  review  of  numencxi  miMleling  m  xrclic  engineering  t« 


FREEZE  THAW  CYCLES.  STRAIN  TESTS,  prexented  and  cmphA.'iu  given  to  the  work  which  deal* 
DEFORMATION,  SOIL  WINTER.  EQUIPMENT  with  computational  mcchamet  l-or  large*Kilc  problem* 
Thiv  paper  denribev  Ihe  equipment  ami  melhodolDgy  uxed  the  dynamic  model  for  *ca  icc  and  iceberg  drift  i»  diKu**cd 


to  determine  the  fewlieni  properties  of  granular  xoiU  that 
exhibit  ihaw  -weakening  behavior  Such  vwl»  vuffer  a  vignifi 
cant  low  in  vlilTncxv  av  the  result  of  freezing  and  thawing 


For  mcdmm-vcatc  <  roblcmv  Ihc  bearing  capacity  of  floating 
ICC  sheet*  and  icc-viructurc  interaction  for  bending,  buckling 
and  crushing  faiturev  of  ice  jihectv  are  divcimcd  A  brief 


cani  ION'  in  NOMHV»-  . . - . .  . ^  -  --  -  -  —  - -  -  . 

and  vubvcquently  experience  an  increave  in  stiffnexv  during  dixcuwion  iv  al*o  proemed  on  the  impact  ice  lorcev  ano 

a  .ceovery  phaxe  The  recovery  phave  rexultv  from  gradual  the  kinematic  model  for  ndge  formation 
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MP  2073 

TANK  E/0  SENSOR  SYSTEM  PERFORMANCE 
IN  WINTER:  AN  OVERVIEW. 

Lacombe,  J.,  et  a)»  Hanover,  NH,  U.S.  Army  Cold 
Redons  Research  and  Engineering  Laboratory, 
H98S],  26p.,  Presented  at  the  Smoke/Obscurants 
Symposium,  9th,  Adelphi,  MD,  April  23«25,  1985.  8 
refs. 

Redfield.  R.K. 

40-3530 

MILITARY  OPERATION.  TANKS  (COMBAT 
VEHICLES),  COLD  WEATHER  OPERATION, 
METEOROLOGICAL  FACTORS,  LASERS.  IN¬ 
STRUMENTS,  WINTER.  VISIBILITY.  OPTICAL 
PROPERTIES,  ELECTRICAL  PROPERTIES. 
SNOWFALL. 

This  paper  descnbes  the  SNOW-lII-WEST  experiment  and 
a  related  study  conducted  in  the  Federal  Republic  of  Germany 
that  wu  designed  to  increase  the  understanding  of  the  effects 
of  winter  weather  on  the  performance  of  electro-optical  sensor 
systems  in  main  battle  tanks  SNOW-llt-WE^  wu  con¬ 
ducted  at  Camp  Grayling,  Michigan,  during  December  1984 
and  January  1985.  Its  objectives  were  to  document  the 
performance  of  the  Ml  tank  EO  sensor  suite  in  winter 
and  gather  data  from  threat  vehicle  EO  sensors  and  Ml 
tank  developmental  sensors  for  use  in  developing  system 
capability  comparisons.  To  accomplish  this,  an  Ml  lank 
gunners  primary  sight  (GPS)  wu  positioned  to  view  and 
range  to  vehicular  targets  at  distances  out  to  1600  m.  The 
GPS  contains  a  day  sight,  night  sight  and  laser  rangefinder. 
Other  US.  and  threat  EO  systems  were  co-located  with 
the  OPS.  Day  and  night  sight  imagery  through  the  device 
optics  wu  recorded  using  video  equipment  while  simultaneous 
target  observations  by  the  sight  operator  were  documented. 
Detailed  meuurements  were  made  to  characterize  important 
target  Kcne  and  environmental  factors  These  included* 
meteorolo^cal.  airborne-snow.  Kene  illumination,  and  atmo¬ 
spheric  transmission  meuurements,  u  well  u  inherent  and 
apparent  visible  and  infrared  target/background  signature 
meuurements.  PM  Smoke's  personnel  response  and  evalua¬ 
tion  system  for  target  obscuration  (PRESTO)  wu  used  to 
document  the  sight  operator's  target  detection  responses. 

MP  2074 

EFFECTS  OF  SNOW  ON  VEHICLE-GENERAT* 
ED  SEISMIC  SIGNATURES. 

Albert,  D.G.,  Sensor  Technology  Symposium,  4th, 
Apr.  26*28,  1983.  Report.  Vol.l:  Unclassined  p«* 
pers,  U.S.  Army  Engineer  Waterwiys  Experiment  Sta¬ 
tion,  Vicksburg,  MS,  Environmental  Laboratory,  July 
1984,  p.83.109,  9  refs. 

40-3531 

SNOW  COVER  EFFECT,  MILITARY  OPERA¬ 
TION,  SEISMIC  SURVEYS,  ATTENUATION, 
ACOUSTICS,  SEASONAL  VARIATIONS,  VEHI¬ 
CLES. 

Vehicle-fcnersied  seismogrinu  recorded  under  summer  and 
winter  condiuons  at  Fort  Devens.  Musachusetts.  arc  analyzed 
and  compared.  The  dau  were  recorded  using  three-compo. 
nent  geophones  located  just  beneath  the  ground  surface  and 
microphones  mounted  on  tripods  0.3  m  tail  Winter  data 
were  recorded  with  a  0  7-m.thtclt  snow  cover  present  at 
the  test  site.  The  IS.irack  FM  field  upes  were  digitized 
in  the  laboratory  at  a  sampling  rate  of  SOO  Hz  m  preparation 
for  filtering  and  spectral  analysis.  The  filtering  effect 
of  the  snow  cover  on  the  seismic  data  is  sinking.  Because 
the  acoustic.lo-scismic  coupled  energy  is  atlenuated  by  the 
snow,  the  appearance  and  frequency  content  of  the  recorded 
ground  motion  is  changed  dramatically  Automatic  vehicle 
classification  algonthms  will  hate  to  account  for  these  effects 
if  they  sre  to  operste  successfully  in  the  presence  of  snow 

MP  2075 

FROZEN  PREaPITATION  AND  CONCUR¬ 
RENTLY  OBSERVED  METEOROLOGICAL 
CONDITIONS. 

Bildio,  M.A.,  (1985],  lip,  Presented  at  (he  42nd 
Meeting  of  the  Eastern  Snow  Conference,  Montreal, 
Canada,  June  1985.  8  refs. 

40-3532 

SNOWFALL,  PRECIPITATION  (METEOROLO¬ 
GY),  METEOROLOGICAL  DATA,  STATISTICAL 
ANALYSIS,  FREEZING.  AIR  TEMPERATURE. 
HUMIDITY,  WIND  VELOCITY.  FOG.  VISIBILI¬ 
TY.  DIURNAL  VARIATIONS. 

This  study  evsiustes  sististicsl  dsU  for  two  or  more  meteorolog. 
leal  parsmeters.  recorded  concurrently  dunng  the  winter 
The  analysis  considers  only  free/mg  forms  of  precipitation, 
placed  into  seien  categoncs.  and  correlated  with  simuiisneous- 
iy  obsened  stmoiphcnc  eondtitons,  such  as  temperature, 
humidity  and  wind  speed  Computer  Isbulstcd  data  from 
II  years  of  winter  wealhcr  for  MunchenfRiem,  West  Ocr* 
many,  were  obtained  for  the  miestigation  Typical  results  are 
1)  the  sanations  in  absolute  humidity  saiues  that  can  be  expect¬ 
ed  dunng  periods  of  fog  or  ground  fog  at  dilTcrcnt  an  tempera. 
lures.  2}  the  likelihood  that  freezing  ram  or  freezing  drizzle  will 
occur  least  frequently  belwreen  1 300  and  1 700  hours,  and  3|  the 
diurnal  and  monthly  an  lempcralurcs.  reialisc  humidity  and 
examples  of  the  unusual  and  inlercxttng  cns.ronmcntal 
knowledge  that  can  be  gained  from  available  climaltc  rccordx. 
similar  tnsesti|alions  can  be  conducted  for  niher  tiles  that  has  c 
long.tcim  weather  records  m  computcr.hased  files 


MP  2076 

EVALUATION  OF  SEASONAL  VARIATION  IN 
RESILIENT  MODULUS  OF  GRANULAR  SOIL 
AFFECnNG  PAVEMENT  PERFORMANCE. 
Johnson,  T.C.,  (1985],  c2Ip.,  Presented  at  the  33rd 
Annual  Conference  on  Soil  Mechanics  and  Founda¬ 
tion  Engineering,  St.  Paul,  MN,  Jan.  1985.  27  refs. 
40-3533 

PAVEMENTS.  FREEZE  THAW  CYCLES.  FROZ¬ 
EN  GROUND  MECHANKS,  ROAD  MAINTE¬ 
NANCE.  SEASONAL  VARIATIONS,  LOADS 
(FORCES).  DAMAGE,  FORECASTING.  TESTS. 
MOISTURE  TRANSFER,  SOIL  STRUCTURE 

MP  2077 

MODEL  OF  2-DIMENSIONAL  FREEZING 
FRONT  MOVEMENT  USING  THE  COMPLEX 
VARIABLE  BE  METHOD. 

Hromadka,  T.V.,  II,  et  al,  Oet.  1985,  1(2),  9p.,  7  refs. 
Berg,  R.L. 

40-3585 

SOIL  FREEZING,  HEAT  TRANSFER,  FREEZE 
THAW  CYCLES,  BOUNDARY  VALUE  PROB¬ 
LEMS,  MATHEMATICAL  MODELS.  SOIL  WA¬ 
TER.  THERMAL  REGIME.  COMPUTER  AP¬ 
PLICATIONS.  LATENT  HEAT,  PHASE  TRANS¬ 
FORMATIONS,  ROADS. 

The  Complex  Vanable  Boundary  Elcncni  Method  or  CVBEM 
IS  used  to  develop  a  computer  model  (CVBFRl)  for  estimating 
the  location  of  the  freezing  front  m  soil-water  phase  change 
problems  Because  the  numerical  technique  is  t  boundsry 
integrsl  approsch.  the  control  volume  thermal  regime  is  mod- 
eled  with  respect  to  the  boundary  values  and,  therefore, 
the  CVBFRl  date  entry  requirements  arc  signilicantly  less 
than  that  ususatty  required  of  domain  methods  such  as  finite- 
differences  or  finite-elements  Soil-water  phase  chsngc 
slung  the  freezing  front  is  modeled  as  a  simple  balance 
between  computed  heat  flux  and  the  evolution  of  soil-water 
volumetric  latent  heat  of  fusion. 

MP  2078 
FRAZIL  ICE. 

Daly,  S.F.,  Conference  on  Frontiers  in  Hydraulic  En¬ 
gineering,  Cambridge,  MA,  Aug.  9-12,  1983.  Pro¬ 
ceedings.  Edited  by  H.T.  Shen,  New  York,  American 
Society  of  Civil  Engineers.  1983,  p.218-223,  8  refs 
40-3554 

FRAZIL  ICE,  ICE  CRYSTAL  GROWTH,  ICE 
STRUCTURE,  RIVER  ICE,  NUCLEATION  RATE. 
STREAMS.  ANALYSIS  (MATHEMATICS). 

The  study  of  crystal  growth  and  its  application  In  large 
scale  industnal  crysullization  can  provide  many  msighls  and 
quantitative  approaches  to  the  problem  of  frazil  ice  Number 
continuity  and  heat  conservation  equations  are  prcKnled 
in  which  (he  key  parameters  arc  crystal  growth  and  nucication 
rates  These  parameters  and  frazil  morphology  arc  dis¬ 
cussed  The  problems  of  applying  these  equations  to  nsturai 
wstcrbodies  are  discussed  Futiher  resesreh  needs  sre 
outlined, 
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UNSTEADY  RIVER  FLOW  BENEATH  AN  ICE 
COVER. 

Ferriek,  M  G .  et  al.  Conference  on  Frontiers  in  Hy¬ 
draulic  Engineering.  (Cambridge,  MA,  Aug.  9-12, 
1983.  Proceedings.  Edited  by  H.T,  Shen.  New 
York.  American  Society  of  Civil  Engineers,  1983, 
p.254.260.  9  refs 
Lemieux,  G.E. 

40-3560 

RIVER  FLOW,  ICE  COVER  EFFECT.  RIVER  ICE. 
ICE  BREAKUP,  FRAZIL  ICE.  FLOODING.  ICE 
JAMS.  WATER  WAVES.  ICE  WATER  INTER¬ 
FACE. 

MP  2080 

FIRST-GENERATION  MODEL  OF  ICE  DETERI¬ 
ORATION. 

Ashton.  C  D.,  Conference  on  Frontiers  in  Hydraulic 
Engineering,  Cambndge.  MA.  z\ug.  9-12.  1983  Pro¬ 
ceedings.  Edited  by  H.T.  Shen.  New  York,  zkmcrican 
Society  of  Civil  Engineers.  1983.  p  273-278.  12  refs 
40-3563 

ICE  DETERIORATION.  ICE  MODEI,S.  FLOAT¬ 
ING  ICE.  ICE  STRUCTURE.  RIVER  ICE.  LAKF 
ICE.  ICE  COVER  STRENGTH.  ICE  BREAKUP. 
HEAT  TRANSFER.  DIURNAL  VARI/\TIONS. 

The  phenomenon  of  detenorstion  of  ice.  parlicularly  of  floxlmg 
ICC  on  rivers  snd  lakes,  is  vommonly  observed  during  ihc 
spnng  period  The  result  of  ihc  detcrioraiion  is  a  potouv 
honeyvomb  like  structure,  generally  of  tow  virengih.  and  the 
greatly  reduved  strength  vonitihutes  to  ihc  li.-ning  of  ivc 
break-up  as  well  as  ognifivanlly  rcdio.ing  the  loxd-vxtrying 
vapacily  of  the  ice  cover  A  vomb-ned  radiation-conduviton 
best  iransfcr  analysts  is  prcKnieil  ihsi  p-edicts  the  diurnal 
xtrengih  varisttonc  associxicd  with  low  suifscc  albedo  and 
inlernal  melting  The  icxuliv  arc  compared  with  field 
data 
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MODELING  OF  ICE  DISCHARGE  IN  RIVER 
MODELS. 

Calkins,  D.J.,  Conference  on  Frontiers  in  Hydraulic 
Engineering,  Cambridge,  MA,  Aug.  9-12, 1983.  Pro¬ 
ceedings.  Edited  by  H.T.  Shen,  New  York,  Amcncan 
Society  of  Civil  Engineers,  1983,  p.285-290,  7  refs. 
40-3565 

RIVER  FLOW,  RIVER  ICE,  ICE  MECHANICS. 
DRIFT,  ICE  MODELS,  HEAT  TRANSFER.  EX¬ 
PERIMENTATION.  TEMPERATURE  EFFECTS, 
HYDRAULICS,  FREEZEUP. 

A  thermal  modeling  entenon  for  the  ice  discharge  in  refngcrat* 
ed  physical  river  models  is  presented  along  with  laboratory 
results.  Icc  production  was  evaluated  for  freshwater  and 
for  0  3%  and  1%  urea  concentrations  in  water.  Discharges 
of  00056  and  0.0094  cu  m/s  were  run  in  the  model  river 
al  air  temperatures  of  5,  10  and  I5C  Preliminary  results 
show  that  as  the  concentration  of  urea  in  the  water  is 
increased,  the  model  ice  outflow  increases  The  measured 
ice  discharge  at  river  outlet  and  the  icc  accumulation  on 
the  riverbed  are  both  linearly  related  to  the  air-watcr  tempera¬ 
ture  difTerenee  The  ice  accumulation  rate  on  the  riverbed 
wu  also  found  to  be  a  linear  function  of  time  The 
freshwater  flow  had  a  greater  bed  accumulation  rate  than 
urea^doped  solutions  A  slight  increuc  in  model  icc  produc¬ 
tion  wu  noted  for  the  higher  water  flow  rates  Proper 
scaling  of  the  tee  discharge  through  a  model  reach  may 
require  relaxing  the  heat  transfer  coefTicient  scaling  law  because 
sufllcient  ice  cannot  be  generated  in  the  river,  and  icc  must 
be  introduced  at  the  inlet  of  the  model  By  changing 
the  urea  concentration  in  the  water  or  using  a  separate 
ice  production  flume,  a  wide  range  of  values  for  the  input 
of  model  ice  discharge  can  be  selected 
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DYNAMIC  FRICTION  OF  BOBSLED  RUN- 
NERS  ON  ICE. 

Huber,  N.P.,  et  al,  Le  sport.  Enjeu  tcchnoiogique. 
Edited  by  A.  Midol  and  T.  Mathia,  Dec.  4,  1985, 26p., 
10  refs. 

Itagaki,  K.,  Kennedy,  F.E.,  Jr. 

40-3552 

METAL  ICE  FRICTION,  SLEDS,  ICE  SURFACE, 
ICE  FRICTION,  ICE  DETERIORATION.  DY¬ 
NAMIC  LOADS,  MODELS,  EXPERIMENTA¬ 
TION,  STATISTICAL  ANALYSIS. 

The  chaPenge  we  have  been  presented  with,  to  perfect  the 
runners  of  the  U.S  Bobsled  Team's  sled  for  the  1988  Winter 
Olympics  in  Calgary,  requires  an  understanding  of  the  ex¬ 
perimentation  performed  by  other  researchers,  the  conclusions 
reached,  and  the  limitations  of  their  flndinp  Most  of 
the  ICC  faction  studies  to  date  have  been  made  under  more 
or  less  idealized  conditions.  Thus,  in  the  highly  dynamic 
situation  of  a  bobsled  or  a  skier  sliding  on  a  rough  icc 
surface,  a  variety  of  unknown  and  disregarded  factors  may 
contribute  greatly  to  the  friction  phenomena.  For  instance, 
none  of  the  previous  studies  addressed  the  mechanical  destruc¬ 
tion  of  the  ICC  surface,  though  carving  or  melting  a  track 
m  the  ICC  could  account  for  most  of  the  factional  energy 
loss  This  paper  describes  the  results  of  a  preliminary 
stud)  performed  using  a  model  sled 
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OHIO  RIVER  MAIN  .STEM  STUDY:  THE  ROLE 
OF  GEOGRAPHIC  INFORMATION  SYSTE.MS 
AND  REMOTE  SENSING  IN  FLOOD  DAMAGE 
ASSESSMENTS. 

Edwardo,  H  A .  cl  al.  Internationa!  Symposium  on 
Remote  Sensing  of  Environment.  18lh.  Pans.  France. 
Oct  1-5.  1984  Procccding.s.  Vol  I.  (I984j.  p.265- 
281,  3  refs. 

Merry,  C.J.,  .\fcKim.  ILL 
40-355! 

REMOTE  SENSING.  RIVER  FLOW.  TOPO¬ 
GRAPHIC  FEATLRES.  FLOODS.  DAMAGE. 
LANDFORMS.  GEOGRAPHY .  CLASSIMCA- 
TIONS.  MAPPING.  UNITED  .STATES  OHIO 
RIVER. 

The  Pittsburgh  Distrat.  Corps  of  t.ngmecrv.  has  c<indu4.lcd 
feasthiiiiy  analyses  of  sarious  priKCdiircs  for  performing  flood 
damage  assessments  ainng  the  mam  stem  of  the  Ohm  River 
ProuCifures  using  traditional,  aithntigh  highly  automated,  tcuh 
niqucs  and  thftvc  hasco  on  geographic,  information  systems 
ha»e  been  e>aiuaie4lat  a  test  sue.  thi  City  of  Sew  Martinsville. 
\Vct/C4  Count),  ^cst  Virginia  The  flood  damage  assess¬ 
ments  of  the  test  site  developed  from  an  automated,  vonven 
lional  struuiurC'hy  striKiurc  appraisal  served  as  the  ground 
truth  data  set 
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SPATIAL  ANALYSIS  IN  RECREATION  RE¬ 
SOURCE  MANAGEMENT  FOR  THE  BERLIN 
LAKE  RESERVOIR  PROJECT. 

Edwtrdo,  H.A.,  et  at,  1984  SPOT  Symposium.  Pro¬ 
ceedings.  SPOT  simulation  applications  handbook. 
American  Society  of  Photogrammetry,  1984,  p.209- 
219. 

Merry,  C.J.,  McKim,  H.L. 

40-3550 

LANDFORMS,  RESERVOIRS,  REMOTE  SENS¬ 
ING,  TOPOGRAPHIC  FEATURES,  CLASSIFICA¬ 
TIONS,  ENVIRONMENT  SIMULATION, 
WATER  CHEMISTRY,  LAKE  WATER,  GEOG¬ 
RAPHY. 

The  simulated  SPOT  data  act^utred  from  aircraft  over  the 
study  site  had  several  radiometnc  characteristics  which  would 
not  be  encountered  in  the  nadir.Iooking  satellite  observations 
These  differential  scene  brightness  features  were  removed 
from  the  data.  The  corrected  data  were  used  in  two 
studies  to  assess  their  information  content  for  water  quality 
assessment  and  land  cover  classification.  Both  studies 
indicate  that  the  SPOT  dau  are  comparable  to  high  altitude 
color-infrared  aerial  photography  in  digital  form.  The  in.- 
plication  for  land  cover  mapping  is  that  techniques  developed 
for  LANDSAT  MSS  will  ne^  to  be  modified  to  allow 
for  interactive  user  input  and  the  use  of  textural  and  contextual 
features  in  automatic  digital  classification.  The  results 
of  the  water  quality  analysis  point  to  the  potential  of  the 
SPOT  dau  for  assessing  the  presence  of  mstenals  in  the 
light-interactive  zone  of  the  water  column 
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WILDLIFE  HABITAT  MAPPING  IN  LAC  QUI 
PARLE,  MINNESOTA. 

Merry,  C.J.,  et  al,  1984  SPOT  Symposium.  Proceed¬ 
ings.  SPOT  simulation  application  handbook.  Ameri¬ 
can  Society  of  Photogrammetry,  1984,  p.205-208. 
Green,  G.,  Anderson,  S. 

40-3549 

VEGETATION,  REMOTE  SENSING,  SPECTROS¬ 
COPY.  PHOTOINTERPRETATION,  MAPPING, 
CLASSIFICATIONS,  AGRICULTURE,  UNITED 
STATES-MINNESOTA-LAC  QUI  PARLE. 
SPOT  High  Resolution  Visible  (HRV)  simulated  dau  were 
obuincd  over  Lac  out  Parle,  Mmnesou,  to  determine  their 
usefulness  for  mapping  wildlife  habiut  calcgones  associated 
with  Corps  projects.  Ground  truth  dau  were  avaiUble 
from  photointerpreted  wildlife  habiut  unit  maps  and  the 
agricultural  crop  insentory  prepared  for  the  summer  of  1983. 
A  geometric  correction  could  not  be  applied  to  the  dau 
ML  so  only  the  spectral  reficcuncc  quritty  of  the  dau 
was  assessed.  The  sample  size  of  S12  x  313  pixels  wu 
Mlected  for  the  analyses.  An  unsuperviscd  classincation 
land  cover  map  was  generated  with  the  Earth  Resources 
Laboratory  Application  Software  package.  The  classification 
was  successful  in  discnminating  wheat  and  alfalfa  and  other 
uniformly  colored  areas,  but  pasture  and  com  could  not 
be  separated.  Also,  we  were  not  successful  in  separation 
of  grasslands  and  legumes  Our  resulu  indicated  that 
the  20-m  HRV  dau  can  be  used  to  photointerpret  wildlife 
habiut  using  the  false  color  image,  but  a  digiul  classification 
cannot  be  performed  To  ^tain  a  habitat  map  using 
the  HRV  daU  would  require  a  muitttcmporal  analysis. 
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CRREL  INVESTIGATIONS  RELEVANT  TO  OFF¬ 
SHORE  PETROLEUM  PRODUCTION  IN  ICE- 
COVERED  WATERS. 

Tucker,  W.B.,  International  Symposium  on  Remote 
Sensing  of  Environment.  Second  Thematic  Confer¬ 
ence  "Remote  Sensing  for  Exploration  Geology,”  Fort 
Worth,  Texas,  Dec.  6-10,  1982,  Proceedings.  Vol.l, 
(1983),  p.207.215.  Refs,  p.213-215. 

40-3547 

OFFSHORE  STRUCTURES.  ICE  LOADS.  SEA 
ICE  DISTRIBUTION.  REMOTE  SENSING. 
DRIFT.  ICE  CONDITIONS.  ICE  CRYSTAL 
STRUCTURE.  DESIGN.  ICE  MECHANICS.  ICE 
STRENGTH. 

The  U  S  Army  Cold  Regions  Research  and  Bngineering 
Laboratory  has  studied  the  Ma  ice  environment  of  the  Beaufort 
Sea  for  many  years  Offshore  development  is  now  proceed 
ing  beyond  the  bamcr  islands  and  many  of  these  studies 
have  relevance  to  the  planned  activities  Sea  icc  presents 
a  formidable  hazard  to  the  design  and  construction  of  produc- 
tion  pUtforms  and  sea  floor  pipelines  CR  R  LL  ir.v  csligations 
have  addressed  a  number  of  the  problems  associated  with 
these  activities  and  remote  sensing  has  ptayed  a  major  role 
in  some  of  these  studies  Spcciric  efforts  at  CRREL  have 
addresMd  the  measurement  of  ice  motion,  the  dutnbution 
and  morphology  of  pressure  ridges  and  shore  tee  pitc-ups. 
ICC  conditions  and  thickness,  the  determination  of  ice  strength. 
ICC  crystal  structure,  and  the  modeling  of  ivc  dynamics  and 
thermodynamics 
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ICE  BANDS  IN  TURBULENT  PIPE  FLOW. 
Ashton,  G.D..  1984,  84.WA/HT-106,  7p.,  10  refs. 
40-3584 

PIPELINE  FREEZING,  PIPE  FLOW,  ICE  FOR¬ 
MATION.  HEAT  TRANSFER.  ICE  SURFACE. 
TURBULENT  FLOW,  HEAT  FLUX,  FLOW  RATE. 
EXPERIMENTATION.  SURFACE  ROUGHNESS. 
Resulu  of  experimenu  in  two  pipe  sizes  with  annular  freezing 
are  reported.  A  wavy  ice  relief  generally  formed.  The 
resulu  are  compared  to  a  correlation  prev.ously  propo^ 
by  Gilpin  based  on  a  thermal  entenon  and  to  a  correlation 
developed  by  Ashton  baud  on  a  kinematic  entenon  The 
resulu  are  discussed  within  the  context  of  these  entena. 
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ICE  ENGINEERING  FAaLITY. 

Zabilaruky,  L.J.,  ct  tl.  tI983],  I2p.  +  fig ,  Prepared 
for  the  International  institute  of  Ammonia  Refrigera¬ 
tion,  5th  annual  meeting,  Sarasota,  FL,  April  17-20, 
1983. 

Alexander.  V. 

40-3609 

ICE  SURVEYS,  LABORATORIES,  EQUIPMENT, 
ICE  NAVIGATION,  ICE  FORMATION.  ICE 
LOADS,  ICE  JAMS.  ENGINEERING,  ICING. 
FLOODS,  HEAT  RECOVERY. 
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DATA  ACQUISITION  IN  USACRREL’S  FLUME 
FACTLITY. 

Daly,  S.F.,  et  al.  Specialty  Conference  on  Hydraulics 
and  Hydrology  in  the  Small  Computer  Age,  Lake 
Buena  Visu,  FL,  Aug.  12-17,  1985.  Proceedings, 
Vol.2.  ^ited  by  W.R.  Waldrop,  New  York,  Ameri¬ 
can  Society  of  Civil  Engineers,  1985,  p.I053-I058,  I 
ref. 

Wuebben.  J.L,  Zabilansky,  L.J. 

40-3610 

LABORATORIES.  COMPUTER  APPLICATIONS. 
REFRIGERATION,  ICE  FORMATION,  HY¬ 
DRAULICS.  SEDIMENT  TRANSPORT,  FRAZIL 
ICE.  UNSTEADY  FLOW,  ICE  COVER  EFFECT, 
EQUIPMENT. 

The  refngerated  flume  facility  al  the  US.  Army  Cold  Regions 
Research  and  Engineering  laboratory  (USACRREL).  Hano¬ 
ver.  New  Hampshire,  consbu  of  a  tiluble  flume  that  is 
130  ft  long.  4  ft  wide  and  2  ft  deep  (36  6  x  1  2  X  061 
m).  two  constant-speed  ccntnfupl  pumps  and  assoeiaird 
piping,  flow  meten.  heat  transfer  devices,  automatic  valves, 
etc.  file  flume  u  an  expenmenul  facility  used  to  study 
the  formation  of  frazil  ice.  temperature  cffccu  on  sediment 
transport,  imstcady  flow  under  an  ice  cover,  and  other  subjecu 
relevant  to  cold  regiotu  hydraulics.  A  computenzed  data 
acquisition  system  has  bMn  developed  that  is  based  on 
a  Hcwleii-Paekard  9845B  desktop  eomputer 
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CAZENOVIA  CREEK  MODEL  DATA  ACQUISI¬ 
TION  SYSTEM. 

Bennett.  B.M.,  et  al.  Specialty  Conference  on  Hydrau¬ 
lics  and  Hydrology  in  the  Small  Computer  Age.  Lake 
Buena  Visu,  FL,  Aug.  12-17,  1985.  Proceedinp. 
Vol.2.  Uited  by  W.R.  Waldiop,  New  York.  Ameri¬ 
can  Society  of  Cwl  Engineers.  1985.  p.1424-1429.  4 
refs. 

Zabilansky,  L.J. 

40-361 1 

MODELS.  ICE  BREAKUP.  COMPUTER  AP¬ 
PLICATIONS.  RIVER  ICE.  ICE  CONTROL.  ICE 
JAMS.  TESTS.  ENGINEERING.  STRUCTURES. 
DESIGN.  COUNTERMEASURES, 

The  CarcnnvM  Creek  Model  b  a  physical  hydraulic  model 
conslnieled  in  the  lOO-fl  x  SO-ft  (4g  a-m  x  24  4  m)  refrigerated 
research  area  of  the  lee  Enginccrmg  Facility  at  the  L  .S 
Army  Cold  Regions  Research  and  Engineering  laboratory 
located  in  Hanover,  New  Hampshire  The  purpose  of 
the  model  IS  to  reproduce  over  ice  breakup  phenomena 
for  optimizing  the  design  of  an  kc  control  structure  The 
optimal  design  will  delay  or  ultimately  prevent  the  pasvage 
of  ice  floes,  eliminating  downstream  ice  jam  flooding  Die 
pciformance  of  the  ice  control  structure  dunng  a  simutatrd 
breakup  is  monitored  ^  using  an  interactive  real.timr  data 
acquisition  system  The  data  acquisition  system  is  governed 
by  a  Hcwlett.rackard  9843A  desktop  computer  and  enables 
a  rapid  analysis  of  the  work  becauM  of  the  real-time  mnnilonng 
This  paper  dbcusses  the  model  and  lU  melho,!  of  data 
coliection 
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INSTRUMENTATION  FOR  AN  UPLIPHNC  ICE 
FORCE  MODEL. 

2^bilanskyp  L.J.g  Specialty  Conference  on  Hydraulics 
and  Hydrology  in  the  Small  Computer  Age,  Lake 
Buena  Vista,  FL,  Aug.  12-17,  1985.  Proceedings, 
Vol  2.  Edited  by  W.R.  Waldrop,  New  York,  Ameri¬ 
can  Society  of  Civil  Engineers,  1985,  p.1430-1435,  4 
refs. 
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MODELS,  OFFSHORE  STRUCTURES,  COMPUT¬ 
ER  APPLICATIONS,  FREEZEUP,  ICE  PRES¬ 
SURE.  ICE  LOADS.  ENGINEERING,  WATER 
LEVEL.  PILE  STRUCTURES. 

Mannc  structures  frozen  into  an  ice  cover  are  subjected 
to  vertical  forces  as  the  ice  sheet  responds  to  changes  in 
the  water  level.  Pile-supported,  light  duty  structures  are 
especially  vulnerable  to  the  uplifting  forces,  which  can  eatract 
the  piles  from  the  soil,  destroying  the  structure's  integrity. 
To  evaluate  the  parameters  that  control  the  magnitu^  of 
the  uplifting  force  a  laboratory  model  study  was  conducted 
in  a  refrigerated  test  basin. 
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REAL-TIME  MEASUREMENTS  OF  UPLIFTING 
ICE  FORCES. 

Zabilansky,  L.J..  1985,  Vol.31.  p.253-259.  2  refs. 
40-3638 

ICE  SOLID  INTERFACE.  PILE  EXTRACTION, 
ICE  LOADS.  PILE  LOAD  TESTS.  OFFSHORE 
STRUCTURES,  DAMAGE,  COUNTERMEAS¬ 
URES.  COMPUTER  APPLICATIONS. 
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BOUNDARY  INTEGRAL  EQUATION  SOLU¬ 
TION  OP  MOVING  BOUNDARY  PHASE 
CHANGE  PROBLEMS. 

0*Neill,  K..  1983,  Vol.l9.  p.1825-1850,  47  refs. 
40-3660 

SOIL  FREEZING.  ANALYSIS  (MATHEMATICS), 
BOUNDARY  VALUE  PROBLEMS,  PHASE 
TRANSFORMATIONS,  CONVECTION.  STEFAN 
PROBLEM.  TEMPERATURE  GRADIENTS, 
PIPES  (TUBES). 

Boundary  integral  equation  methods  are  presented  for  the 
solution  of  some  two-dimensional  phase  change  probicma. 
Convection  may  enter  through  boundary  conditions,  but  cannot 
be  considered  within  phase  boundaries.  A  general  formula¬ 
tion  based  on  space-time  Green's  functions  a  developed 
using  the  complete  heat  equation,  followed  ^  a  siropiCT 
formulation  using  the  Laplace  equation.  Tne  latter  b 
pursued  and  ap^ied  m  detail.  An  elementary,  noniterative 
system  is  constructed,  featuring  linear  interpolation  over  ele¬ 
ments  on  a  pol)gi>nal  boundary  Nodal  values  of  the 
temperature  gradient  normal  to  a  phase  change  boundary 
are  produced  directly  m  the  numerical  solution  T7.e  system 
performs  well  against  baste  analytical  solutions.  usin|  these 
values  in  the  interphase  jump  condition,  with  the  simplest 
formulation  of  the  surface  normal  at  boundary  vertices.  Be¬ 
cause  the  ducrclized  surface  changes  automatically  to  (it 
the  scale  of  the  prr^iem.  the  method  appears  to  offer  many 
of  the  advantages  of  moving  mesh  finite  ekmcnl  methods. 
However,  it  only  requires  the  manipulation  of  a  surface 
mesh  and  solution  for  surface  variables  In  some  applica¬ 
tions.  coarse  meshes  and  very  large  time  steps  may  be 
used,  r-lative  to  those  which  would  be  required  by  (taed 
grid  domain  methods  Computations  are  also  compared 
to  original  lab  dau.  describing  two-dimensional  sot!  freezing 
with  a  time-dependent  boundary  condition  Agreement 
between  simulated  and  measured  histones  is  go^ 


MP2094 

HELICOPTER  .SNOW  OBSCURATION  SUB¬ 
TEST. 

Ebcrsolc.  J.F..  June  1984.  SR  84-20.  SNOW-TWO 
data  report.  Vol.2:  System  performance.  Edited  by 
R.  Jordan,  p.359-376.  ADB-101  241. 

40-3784 

MILITARY  OPERATION.  HELICOPTERS.  NAVI- 
GATION.  BLOWING  SNOW.  SNOW  COVER  EF¬ 
FECT.  PHOTOGRAPHY.  AIR  CUSHION  VEHI¬ 
CLES.  DETECTION.  COUNTERMEASURES. 
TBSTS, 

Three  sets  of  helicopter -downwash-produccd  snow  obscuration 
tnals  were  conducted  (two  sets  on  a  December  one 

set  on  IT  ianuary  14X4).  fot  »  total  of  JO  individual  trials 
Roth  hovenng  and  forward  (light  patterns  were  performed. 
In  order  to  obtain  an  adequate  data  base  which  is  relevant 
to  Army  Kenanos.  the  planned  (tight  altitudes  chosen  for 
the  test  were  for  representative  (lying  at  iowdcvcl  or  NOF. 
(nap-of-carihj  mtstimu  and  landing  In  aitdition,  some 
test  flight  trials  were  dtrcitei!  towards  information  on  "mash¬ 
ing'  and  "unmasking '  below  and  above  terrain  features  or 
iree  tops  Thus  the  altitudes  (or  the  test  were  pnmanly 
restfuied  to  no  higher  than  50  feet  above  the  surface  foe 
forward  flighis.  and  150  feet  for  hovenng  Mights  were 
made  perpendicular  to  the  mam  tranvmissomrter  line  of 
sight,  or  in  hovenng.  vertical  taVc-o^  ard  landing  modes 
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MP2095 

SNOW-COVER  CHARACTERIZATION:  SAD- 
ARM  SUPPORT. 

O'Brien.  H..  et  tl.  June  I9S4.  SR  84-20,  SNOW-TWO 
dau  report.  Voi.2:  System  performance.  Edited  by 
R.  Jordan,  p.409-4II.  ADB-101  241. 

Bates.  R. 

40-3787 

SNOW  OPTICS.  SNOW  ELECTRICAL  PROPER¬ 
TIES,  MILITARY  OPERATION.  METEOROLOG¬ 
ICAL  FACTORS.  SNOW  COVER  EFFECT.  DE¬ 
TECTION,  SNOW  DENSITY.  SNOW  WATER 
CONTENT.  GRAIN  SIZE.  SNOW  DEPTH. 

MP2096 

HELD  SAMPLING  OF  SNOW  FOR  CHE.MICAL 
OBSCURANTS  AT  SNOW-TWO/SMOKE  WEEK 
VI. 

Crafin.  J.H..  June  1984.  SR  84-20.  SNOW-TWO  data 
report  Vol.2:  System  performance.  Edited  by  R. 
Jordan,  p.265-270,  ADB-IOI  241,  3  refs. 

40-3782 

MILITARY  OPERATION.  SMOKE  GENERA¬ 
TORS.  SNOW  COMPOSITION.  SNOWFALL 
SNOW  SURFACE.  VISIBILITY,  CHEMICAL 
ANALYSIS.  AIR  POLLUTION.  TESTS. 


MP2097 

TERRAIN  ANALYSIS  FRO.M  SPACE  SHUTTLE 
PHOTOGRAPHS  OF  TIBET. 

Kreif.  R.A..  ct  al.  International  Conference  on  Cold 
Regions  Engineering.  4ih,  Anchorage.  Alaska.  Feb. 
24-26,  1986.  Proceedings.  Edited  by  W.L.  Ryan. 
New  York.  American  ^rciety  of  Civil  Engineers. 
1986.  p.400-409.  14  refs. 

Guodong,  C,  Brown,  J. 

40-24S9 

PERMAFROST  DISTRIBUTION.  ALPINE  LAND¬ 
SCAPES,  REMOTE  SENSING.  TOPOGRAPHIC 
FEATURES.  CONTINUOUS  PERMAFROST. 
MAPPING.  SPACEBORNE  PHOTOGRAPHY. 
AERIAL  SURVEYS.  TIBET. 


MP20M 

EFFECT  AND  DISPOSITION  OF  TNT  IN  A  TER¬ 
RESTRIAL  PLANT. 

Palazzo.  AJ..  et  al.  Jan.-.Mar.  1986.  15(1).  p.49-52. 24 
reft. 


Leggett  D.C 
40-3708 

SOIL  POLLUTION.  PLANT  PHYSIOLOGY. 
VEGETATION.  MILITARY  FACILITIES.  ROOTS. 
DAMAGE,  waste  DISPOSAL  WATER  TREAT¬ 


MENT. 


Little  ts  known  about  the  roporoe  of  tarcstnal  pUnu  to 
2,4A.tnnitrotoIuene  GNT)  To  assess  its  clTcess.  )cItow 
Ruacdic  (Cypcf^  eseolmrus  LI  was  grown  in  hyCropon-.. 
cultures  containing  TNT  concentrations  of  0.  10.  a.*n]  10 
mg/L  The  deleterious  cttccts  of  TNT  were  rapid  and 
occurred  at  solution  conccntratioRs  of  5  mgrt  and  higher 
Root  grow«h  was  most  afTcctcd,  followed  by  leases  and 
rhizoincs.  Root  weights  were  reduced  about  95'  when 
grosrn  in  the  presence  of  TNT  Plant  yields  were  5a 
to  745^  lower  th«i  the  control  The  TNT  and  its  metabolites. 
4.atnttto-}.4.dinitrotoluene  fa.ADVn.  and  2.ainmo-a.6.dini 
trotoluene  f2. ADNT)  were  found  throughout  the  plants  So- 
luUons  were  eonttnu^y  mocinsred  to  ensure  that  no  metabo- 
Ittes  were  present  in  solution  Since  TNT  was  the  only 
compound  taken  up.  the  mctahoiitcs  must  hasc  formed  withui 
the  plant  Lcsels  of  a.ADNT  esceeded  those  of  2.APNT 
and  TNT  itself,  ranging  up  to  2200  mg -kg  in  roots  of 
plants  grown  in  20  mg  I.  of  TNT  The  greatest  quaniiiies 
of  all  three  compounds  w  ere  found  in  the  rhiromes  Increas¬ 
ing  solution  TNT  Icsds  increased  the  concentrations  and 
quantities  of  an  three  compounds  m  the  plants 


MP2099 

METEOROLOGICAL  VARIATION  OF  ATMO- 
-SPHERIC  OPTICAL  PROPERTIF-S  IN  AN  AN- 
TARCnC  .STORM. 

Egan.  W.G .  et  al.  Apr  1 .  1986. 25(7).  p  1 1 55- 1 1 65. 56 
ref*. 

Hogan.  A.W. 

40-3771 

RE.MOTE  SENSING.  BLOWING  SNOW.  AL¬ 
BEDO.  VISIBILITT'.  AEROSOLS.  SOL\R  RADIA¬ 
TION.  ANTARCTICA-  A.MUNDSEN-SCOTT 
•STATION 

Ground  truth  inputs  obtained  during  an  s.-.t4r<:ir  storm  were 
applied  to  the  Dsse  sector  stmos-.iicnc  n-sifel  The  spec* 
tropolanmetrK  properties  .4  upweiurg  atmosphrm  radiation 
are  quantitatisels  related  to  the  number  of  we  ccsstais  m 
the  epical  path  .\t  large  scaticnng  angles  Isoiallcr  angles 
in  the  plane  of  stsmnl.  the  -ce  crystal  scattenrg  produces 
strong  polanratioo  proportional  to  tbe  concentration  How 
cser.  at  small  scattering  angles,  the  ice  crystals  lauie  generaHs 
small  polanration.  permitting  tbe  grneraTy  large  pocanration 
properties  of  tb<  underlying  terrestrial  sarface  to  be  infrr-ed 
Ice  crystals,  by  smue  of  thru  edges,  scatter  ddlerentiy  iba-i 
spheres  and  may  bjse  scattering  -ross  sections  mans  orders 


of  magnitude  greater  than  an  equivalent  area  sphere  Polari. 
ution  appears  to  be  a  useful  adjunct  in  synoptic  passive 
atmospheric  remote  sensing.  CAuPi.) 

MP  2100 

nNITE  ELEMENT  SIMULATION  OF  ICE 
CRYSTAL  GROWTH  IN  SUBCOOLED  SODI- 
UM*CHLORlDE  SOLUnONS. 

Sullivan.  J.M.,  Jr.,  ct  al.  International  Conference  on 
Numerical  Methods  in  Engineering:  Theory  and  Ap* 
plications  (NUMETa  85).  Swansea.  Wales.  Jan.  7-11. 
1985.  Proceedings,  VoM.  Edited  by  J.  .Middleton 
and  G.N  Pande.  Rotterdam.  A.A  ^kerna.  1985. 
p.527.532.  12  refs. 

Lynch.  D.R..  O'Neill.  K. 

40-3850 

ICE  CRYSTAL  GROWTH.  SOLUTIONS.  TEM¬ 
PERATURE  EFFECTS.  FREEZING.  DENDRITIC 
ICE.  ANALYSIS  (MATHEMATICS). 

A  ftfttte  etefflcnt  soluuon  for  icc-cfTsul  growth  m  subcooted 
sodtttm«ch]ondc  solutioft  ts  prncfttcd  The  frcctiAg  protets 
for  aqueous  solutioftt  requires  stmuluneous  solutMo  of  tbe 
heat  equation  in  the  sotut  and  a  coenptete  transport  treatment 
in  the  ItquMl  rerinn.  The  moving  *ce  surface  in  the  Simula* 
tions  ts  coottnuously  tracked  sia  deformable  grids.  Heat 
and  mass  are  conserved  etaetljr  ui  the  stmulauons.  Spcnfjr* 
mg  the  interface  temperature  based  on  the  cDnsututmnal 
diagram  ts  inadequate  due  to  the  disparate  tnterfacial 
growth  kineties  for  the  A-aab  and  Oasis  of  the  tee  crystal. 
Hcrem  we  ap(4)  radution  type  boundary  condibons  on  the 
ice  interface  which  maintain  temperature  close  to  equilibrium 
along  a  fast-growth  axis,  but  allow  su^ooted  conditions 
to  prevail  al^g  a  slow.growth  aab  Thb  preliminary 
report  eoneentrates  on  problem  formulation  and  onc*dtmen* 
sional  scnfieatton  of  the  method  against  analytic  solutiofts. 
MP  2101 

PERFORMANCE  BASED  TIRE  SPEanCA- 
T10N  SYSTEM  FOR  MILITARY  WHEELED 
VEHICLES. 

BUisdclt.  G.L.  U.S  Army  Sur\i\*ab!c  Tire  Symposi¬ 
um.  Carson  City.  NV.  Nov.  4-8.  I^f  5.  Proceedings. 
Cl985].  p.277-280.  2  refs. 

40-3884 

TIRES.  MILITARY  EQUIPMENT.  VEHICLES. 
DESIGN. 

Most  aulitary  wheeled  vehicles  continue  to  uttSiie  the  NDCC 
Urc.  despite  its  csucmcly  tow  tread  !dc  and  rrlatirely  poor 
performance.  Current  tire  cetKnotogy  has  far  surpMsed 
that  availabie  when  the  NDCC  nre  was  doigned.  yet  tbe 
Army  continues,  on  all  but  its  newest  vehickx  to  apply 
this  tire  ^1th  such  a  dispirnty  between  the  NDCC  tire 
and  what  b  commcrciaUy  avail^^e.  and  with  the  pocenbal 
now  to  design  a  cure  for  numerous  specific  performance 
areas,  how  does  the  Army  deteneise  what  lire  it  shoistd 
use  for  a  partieuUr  vehicle''  In  answeneg  thb  qucsiaon. 
a  working  group  was  formed,  and  a  new  ure  spmficataon 
was  dodoped  This  ss>tem  ts  based  not  on  specific 
design  features  in  as  isucn  as  is  possible,  but  nn  cnt^al 
areas  of  tire  performance.  This  system  tAcs  tnio  account 
the  vehscle's  nussjon  profile  the  nrrcss::>  <4  ceriatn 
minimum  levels  of  p^ormaace  for  varsoss  cosd;ti*ms 

MP  2102 

RADIAL  TIRE  DE.MONSTRATION. 

Liston.  RvA.,  U.S.  Army  Survis^Nc  Tire  Symposium, 
Carson  City.  NV.  Nos.  4-7.  1985.  Proceedings, 
(I985j.  p.3S|.2S5. 

40-3866 

TIRES.  MILITARY  EQUIPMENT,  MILITARY 
TRANSPORTATION.  VEHICLE.S. 

A  demonstratwa  of  the  use  of  cocnmcrcuilv  avadaVr  radial 
tires  4va  the  Army's  5  ton  dump  truck  is  currently  in  progress 
at  ^bl!d^cckcn.  Germans  One  ronswciien  company. 
Company  C  of  the  'Engmccrmg  8a:u,'»m.  has  approtr 
mately  half  of  its  trucks  equipped  with  radLa*  tires  and 
half  with  the  standard  rndiurs  ttrrs  The  purpose  <4 
the  demonstration  zs  to  identifv  the  improved  off-road  hugh 
way.  and  tread  wear  performance  «<  the  commercial  radial 
tire  compared  Uv  the  bus  ply.  non-daecuona!  cross  counuy 
tire  that  has  been  the  US  Army  sundard  ure  for  some 
fsrty  years  Some  mformatioek  rdansc  feel  usage  and 
roSing  res:su.nce  are  provided 
MP  2103 

TIMF.-LAPSF.  TflERMOGRAPIIY:  A  UNIQUF. 
ELECTRONIC  IMAGI.NG  APPLKZATION. 
Marshall.  5  J .  ct  al.  Intcmattonal  Hlccirontc  Imaging 
Eiposition  and  Conference.  B<*iton.  ,MA.  .Sep  11-13. 
19X4,  (19X4).  p  84.88.  2\  refs 
Munb.  R  II 
40.4226 

SURFACE  TEMPERATLRr.,  INFRARED  PHO¬ 
TOGRAPHY.  Hl.ECTRONiC  EQUIPMENT.  L-AS- 
ERS 

\  new  (cchasquc  has  Sees  menif>  trir-d^ced  iha:  qombmes 
time-iapse  ssdeo  reihn*qves  with  ihosc  «*f  thrrma.  'cuagmg 
As  J  rev^t.  dynamsc  ihermcl  events  'y  recorded  a 
fast  vU<w  and  r^yed  ba«k  at  rvpanded  or  iroetp-evsed 

rates  borwpatihk  w4h  digital  eMkaiwrmeat  and  ana^vvo  itth 
ftvqves  The  enhancement  tethnsqurs  are  used  to  improve 
the  capahsuty  for  patters  ;ec«-gsi:»oii  as  w^  as  r«  the 
rapid  ritractson  of  mavirtum.  ssmimsm  aM  average  surface 
tempcratwei  The  rqapment  seveivarv  lo  awemKe  and 
4^raie  a  '>r*ka«  :»ne  apse  sheima.  .magTei  swiem  t%  4r 


Kribcd  along  with  some  cxa.mples  of  practieal  and  research 
appticatjons.  The  eapabihties.  timitatisms.  and  future  pos- 
sibilitics  arc  also  discussed. 

MP  2104 

SIMPLE  MODEL  OF  ICE  SEGREGATION 
USING  AN  ANALYTIC  FUNCTION  TO  .MODEL 
HEAT  AND  SOIL-WATER  FLOW. 

Hromadlu.  T.V..  II,  el  al.  Intcmatioflil  OfTshore  Me¬ 
chanics  and  Arctic  Eng ineennf  Symposium.  3rd,  New 
Orleans.  Louisiana,  Feb.  12-17.  1984.  Proccedinp. 
Vol.3.  Edited  by  V.J.  Lunardini.  New  York.  Ameri¬ 
can  Society  of  .Mechanical  Engineers,  1984,  p.99-104. 
10  refs. 

Guymon.  G.L 

38- 2031 

FROST  HEAVE.  SOIL  FREEZING.  HEAT 
TRANSFER.  MOISTURE  TRANSFER.  FREEZE 
THAW  CYCLES.  GROUND  ICE.  SOIL  WATER 
MIGRATION.  HYDRAULICS.  WATER  PRES¬ 
SURE.  MATHEMATICAL  .MODELS. 

MP  2105 
PROCEEDINGS. 

Intematiorial  Offshore  Mechanics  and  Arctic  Engi¬ 
neering  Symposium.  4th.  Dallas.  Texas.  Feb.  17-21. 
1985.  New  York.  American  Society  ol  Meclianical 
Engineers.  1985.  2  vols..  Refs,  passim.  For  selected 
papers  sec  39-2382  through  39-2438. 

Chung.  J.S..  ed.  Lunardini.  VJ..  cd. 

39- 2381 

OFFSHORE  STRUCTURES.  OFFSHORE  DRILL¬ 
ING.  ICE  CONDITIONS.  ICE  LOADS.  IMPACT 
STRENGTH.  ENGINEERING.  CONSTRUCnON 
MATERIALS.  OCEANOGRAPHY.  MEETINGS. 

MP  2106 

ICE  GOUGE  HAZARD  ANALYSIS. 

Lanan.  G.A..  ct  al.  Offshore  Tcchnolagy  Conference. 
I8lh.  Houston.  Tezzs.  May  5-8.  1986.  Proceedings. 
Vol.4.  1986.  p.57.66.  13  refs. 

NiedModa.  A.W..  Weeks.  W.F. 

40- 3880 

ICE  SCORING.  TRENCHING.  OCEAN  BOTTO.M. 
PIPELINES.  MARINE  GEOLOGY. 

Sea  floor  ice  gouge  dcpdi  dotribuuoAa  and  ppcfiac  trcnehing 
fcqwrcaicuta  arc  aaalyrnt.  Aa  tisproved  method  u  rreveat. 
ed  foe  parametenn^  new  ice  gouge  cveau  hated  oa  a 
laigic  rccoed  of  etsnag  tea  Oooe  tee  gouges  lefonaauoa 
oa  the  googc  iaSHing  peoccu  aad  the  maiimuta  obvenahle 
gouge  depth  are  used  in  this  procedure. 

MP2I07 

REUABLE.  INEXPENSIVE  RADIO  TELE.ME- 
TRY  SVSTF„M  FOR  THE  TRANSFER  OF 
METEOROLOGICAL  AND  ATMOSPHERIC 
DATA  FROM  MOUNTAIN-TOP  SITES. 

GovonL  J.W ,  et  al,  Inlcmaiional  Workshop  on  Atmo 
sphetx  Icing  of  Structures.  Jrd.  Vancouver.  B.C.  May 
6-8. 1986.  Proccedinp.  Canadian  Electrical  Associa¬ 
tion,  (1986;.  6p..  (4.2)  6  refs. 

Rancouri.  K.L.  Oxton.  A. 

40-3967 

POWER  LINE  laSG.  ICING.  RADIO  COM¬ 
MUNICATION.  TELECOMMUNICATION.  ICE 
ACCRETION.  STRI  CTURES.  MOI  STAINS. 
METEOROLOGICAL  DATA.  WIND  \  ELOCIT) . 
wind  DIRECTION.  PRECIPITATION 
(.METEOROLOGY).  CO.MPLTER  APPLICA¬ 
TIONS. 

A  >;cdy  u-  e-rmiae  aregrapiar  ctTexlv  aa  .ilaaophcTK  King 
laieavny  o  hciag  erewtueled  .a  t.n  teauee  mauaumlara 
la  the  ancihcanera  Lailed  Stales  The  study  taivdvcs 
pie  dice ttaa  aad  iTsasmsiaui  id !aetei«d.-g-aal  data.  lacTuvlr-g 
uiad  speed  aad  d.recaaa.  prectpvutMia.  ftemidns.  temperatare. 
aad  iciag  rate  Betaote  sites  are  Iwated  ki  k—nn  -Meuatais 
aad  CaaaMi  Mauataia.  Ivdh  sneated  ta  the  White  Staaauias 
id  New  llampslur;  Sla:e.-d.t!:e*an  iaslrumeatata>o.  evvi 
usliag  Id  hi-!  er«ss  uirc  miad  seasns.  huaadits  prides, 
irr  deteci-es  aad  eierirmiir  rma  gsages.  is  latrrfired  uith 
aa'Site  da-ji  l«-ggers  The  dau  arc  naasraitted  fr,«t  livse 
remide  sms  hv  a  speciallr  designed  rada.  Icieeetr*  system, 
eieisotirg  »d  a  Tucu-a  Asawur  Parkei  Pads-  Teramial  N—le 
Caeni-Ser  fTNCI  and  a  MaWida  radia  hak 

.MP  HIM 

CONDl'CroR  VXtSTlSO  RF/ilSTANCF.  F.F- 
FFuCTS  ON  ICF.  Bi;fl.D-UP  AND  ICE  JvlIF.D- 
DING. 

J  .  cl  al.  Intcfnatumtl  NkWkhJwvp ««  A:m<v 
xphcnc  Icing  of  Sinitlufcx  }td.  Varxouvcf.  B  C  .  May 
tt  X.  »*>S6  PfcKCCiiingv.  Cana4!san  KlcKirual 
itoft.  *(»  •  5  icfv 

Acklo.  5  r 
40-3913 

rOWFR  ll\'F  ICWG.  ICF  KFMOVAl,  ICF 
HRFu^kKIVO.  *A|NI)  VFIOCITY.  F.XPFRiMFS 
TATION 

Iw-  WrfCV  W*ViJT  <&A7fTfr  •»S>-S8  .  4®' 

iwuiskg  <w*  Mprr 
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Otherwise  similar  environmental  ic  conditions  at  the  summit 
of  M*.  Washinfton.  It  wu  found  that  the  more  rotationsily 
risid  (stiffer)  wire  affected  both  the  mode  of  ice  buildup 
and  showed  some  ci^bility  of  deicing  itself  in  moderate 
wind  conditions.  The  lesser  ice  buildup  on  the  stiffer 
wire  is  apparently  related  to  the  suppression  of  dynamic 
twistinf  oscillations  in  the  wire,  oscillations  which  were  appar* 
ent  in  the  softer  wire.  The  softer  wire  showed  heavier 
ice  buildup  with  the  wire  at  the  center  of  a  cylindrical 
accretion.  The  stiff  wire  showed  less  ice  buildup  on  the 
windward  side  with  the  development  of  an  elliptical  accretion 
due  to  semi'Static  rotation  of  the  wire  Deicing  of  the 
stiffer  wire  apparently  took  place  by  breaking  of  the  ice 
after  It  slowly  rotalM  into  the  wind  by  several  pouible 
mechanisms.  The  increased  drag  on  the  ice  u  it  moved 
into  the  wind  creates  a  bending  moment  which  apparently 
exceeded  the  failure  stress  of  the  ice  near  where  it  was 
attached  to  the  wire.  The  ice  fails  and  drops  off  the 
wire  and  the  cycle  then  repeats  itself. 

MP  3109 

COMMUNICATION  TOWER  laNG  IN  THE 
NEW  ENGLAND  REGION. 

Mulherin,  N.,  et  al,  Interiutionai  Workshop  on  Atmo¬ 
spheric  Icing  of  Structures,  3rd,  V  ancouver,  B.C.,  May 
6-8, 1 986.  Proceedings,  Canadian  Eiectrical  Associa¬ 
tion,  (1986],  7p.,  (6.9).  15  refs. 

Ackley,  S.F. 

40-3991 

ICING,  TOWERS,  HOARFROST.  TRANSMIS- 
SION  LINES,  PRECIPITATION  (METEOROLO¬ 
GY).  DAMAGE,  COST  ANALYSIS. 

Rime  icing  and  freezing  precipitation  are  of  concern  to 
the  radio  and  ralevlsion  broadcuting  industry.  This  paper 
ducusscs  the  results  of  a  study  seeking  to  document  the 
severity  and  extent  of  transmitter  tower  icing  and  related 
problems  in  the  northea**em  United  States.  Information 
was  obtained  via  mail  quritionnaire  and  telephone  interviews 
with  eighty-five  station  owners  and  engineers  concerning 
118  different  stations.  Results  show  that  television  and 
FM  broadcasters  are  seriou  ly  impacted,  yet  AM  operators 
a^e,  in  general,  only  slightly  affected  by  expected  New  England 
icing  levels  Combined  annual  costs  for  icing  protection 
and  icing  related  repairs  averaged  $121,  $402,  and  $3066 
for  AM,  FM,  and  TV  stations,  respectively.  None  of 
the  AM  sutions  polled  employ  any  icing  protection  measures, 
whereas  all  the  TV  stauons  do. 


MP  2110 

STRUCTURE  OF  ICE  IN  THE  CENTRAL  PART 
OF  THE  ROSS  ICE  SHELF,  ANTARCTICA. 
Zotikov,  I.A.,  ct  al,  '985,  No.54,  p.39-44,  8  refs ,  In 
Russian  with  English  summary. 

Gow,  A.J.,  Jacobs,  S.S. 

40-3903 

ICE  SHELVES,  ICE  COMPOSITION  ICE  CORES. 
ICE  CRYSTALS,  IMPURITIES,  CLIMATIC 
CHANGES. 

Studies  of  ice  i  obtained  f'om  a  416  m  deep  borehole 
in  the  Ross  Ic.  /helf  in  the  vicinity  of  the  J-9  station, 
revealed  changes  in  ice  crystal  structure,  inclusions  and  dimen¬ 
sions  «dlh  depth.  This  variation  is  explained  by  climatic 
fluctuations 


MF2111 

TOXIC  ORGANICS  REMOVAL  KINETICS  IN 
OVEkLAND  FLOW  LAND  TREATMENT. 
Jenkins,  TF.,  ct  al,  1985,  19(6),  p.707.718,  32  refs. 
L'^ggett,  D.C.,  Parker,  L.V.,  Oliph^nt,  J.L. 

40-3900 

WASTE  TREATMENT.  WATER  TREATMENT, 
WATER  POLLUTION.  LAND  RECLAMATION. 
VrOETATiON,  EXPERIMENTATION.  MOD¬ 
ELS. 

The  efficiency  in  removing  13  trace  organics  from  wastewater 
was  studied  on  an  outuoor,  prototype  overland  flow  land 
treatment  system.  M.  re  than  94%  of  each  substance  was 
removed  at  an  application  ,u*c  r'C  t  cm/h  (0  12  cu  m'n/ni 
of  width).  liie  7f  removals  declined  as  application  rates 
Ww.'e  increased.  Removal  from  solution  was  described 
by  Trst-ordcr  kinetics  A  model  based  on  the  two-nim 
theory  was  developed  using  three  properties  of  each  substance 
(the  Henry’s  cons’ini.  the  octanol-water  partition  coefficient 
d  the  molecular  weight)  and  two  system  parameters  (average 
water  depth  and  residence  time)  llie  dependence  of 
the  .moval  process  on  temperature  was  consistent  with 
the  known  oependence  of  Henry's  consta.it  and  difTusiviiy 
n  temperature.  The  model  was  tested  on  a  second  overland 
flow  system 

MP  2112 

WASTEWATER  TREATMENT  AND  REUSE 
PROCESS  FOR  COLD  REGIONS. 

Bouzoun,  J.R.,  Cold  Regions  Environmental  Engi¬ 
neering  inference,  Fairbanks,  .\K,  May  18-23,  1983. 
Edited  by  T.  lilsworth  and  D.W.  Smith,  (I983j, 
r  -47-557,  11  refs. 

40-3993 

WASTE  TREATMENT,  WATER  TREATMENT, 
SLUDGES,  LAND  RECLAMATION,  DESIGN. 


MP2113 

REVEGETATION  ALONG  PIPELINE  RIGHTS- 
OF-WAY  IN  ALASKA, 

Johnson,  L,  International  Symposium  on  Environ¬ 
mental  Concerns  in  Rights-of-Way  Management,  3rd, 
San  Diego,  CA,  Feb  15-18, 1982.  Proceedings,  State 
College,  Mississippi  State  University,  1984,  p.254-264, 
12  refs. 

40-3994 

REVEGETATION.  VEGETATION.  PIPELINES, 
INTRODUCED  PLANTS.  GRASSES,  UNITED 
STATES— ALASKA. 

The  Trans-Alaska  Pipeline  System  for  transporti.ig  crude 
oil  from  Prudhoe  Bay  to  Valdez  has  recently  been  completed. 
The  Alaskan  Natural  Gas  Transportation  System  for  transport- 
iig  gas  from  Prudhoe  Bay  to  the  “Lower  48“  is  under 
construction.  The  nghts-of  xray  of  both  these  major  pipe¬ 
lines  traverse  the  arctic  and  subvctic  climatic  zones,  where 
severe  environmental  conditions  require  specialized  measures 
for  revegetating  disturbed  temun.  On  the  oil  cipeline 
nght-of-way  an  aggressive  grass  seeding  and  fertilizing  program 
wu  used  for  revegetation,  while  on  the  natural  gas  pipeline 
natural  reinvasion  will  be  encouraged.  These  different 
approaches  reflect  ditferenl  management  goals  and  changing 
technologies  as  revegetation  research  progresses  in  the  far 
north.  This  paper  presents  some  of  the  implications  of 
these  methods  for  long-term  restoration  of  disturbed  terrestrial 
areas. 

MP  2114 

COMBINED  laNG  AND  WIND  LOADS  ON  A 
SIMULATED  POWER  LINE  TEST  SPAN. 
Govoni,  J.W.,  et  al,  June  1987,  No.3439,  Internationa! 
Workshop  ronj  Atmospheric  Icing  of  Structures, 
2nd,  Trondheim,  Norway,  June  19-21,  1984.  Pro¬ 
ceedings.  Edited  by  M.  Ervik,  p.173-182,  Includes 
discussion.  3  refs. 

Ackley,  S.F. 

40-3995 

POWER  LINE  ICING.  ICE  LOADS,  ICE  ACCRE- 
TION,  WIND  PRESSURE,  UNFROZEN  WATER 
CONTENT.  SUPERCOOLED  CLOUDS,  WIND 
VELOCm,  TESTS. 

During  the  winter  of  1982-83  measurements  of  combined 
icing  and  wind  load-ng,  along  with  in-cloud  liquid  water 
content  and  droplet  size,  were  obtained  on  a  simulated  power 
line  test  span  at  the  2()00-metct  summit  of  Ml.  Washingt''n, 
New  Hampshire.  Icing  loads  were  measured  using  a  tnaxtal 
load  cell  which  resolves  three  p-'rpendicular  force  components 
of  the  wire  tension  Wind  speeds  were  obuintd  from 
a  vaned  pitot-static  tube  located  near  one  end  of  the  lest 
wire.  Wind  and  gravity  loading  of  the  test  span  wu 
obtained  for  winds  up  to  80  m/s  The  in-line  loading, 
a  combination  o«  wind  and  gravity  loads,  rani  i  up  to 
2300  N  for  ice  accretions  of  up  to  19  cm  in  Jiameter. 
Some  indications  were  found  that  rou^ho  rime  ice  accretions 
had  higher  drag  than  glaze  accretions 

MP  2115 

MEASURED  AND  EXPECTED  R-VALUES  OF  19 
BUILDING  ENVELOPES. 

Flanders,  S.N.,  1985,  91(2B).  p.49-57,  3  refs. 

40-3992 

BUILDINGS,  THERMAL  INSULATION.  HEAT 
TRANSFER,  WALLS.  HEAT  FLUX,  MANUALS, 
ROOFS,  COLD  WEATHER  CONSTRUCTION 
This  paper  compares  in  sttu  measuremcRls  of  R-values  R(e) 
with  R-valucs  obtamed  from  handbook  calculations  for  19 
Army  buildings  m  Colorado,  Wuhingion.  and  Aluka  The 
R-vdiucs  were  meuured  with  heat  flux  and  ti.nperalure 
sensors,  with  data  aversged  and  recorded  for  several  days 
The  handbook  calculations  rely  on  bonngs  m  the  construction, 
depth  probes,  horoscope  inspection,  and  as-buili  drawings 
A  subjective  meuure  of  vertainty  about  the  construction 
reflects  the  quality  of  this  information  Examination  of 
selected  s^udy  cases  indicated  that  convection  is  a  frequent 
heat  transfer  mechanism  in  fibrous  insulation,  in  both  walls 
and  attics  Thermal  bridges  were  also  evident  from  the 
meu'..rcments  .Air  leakage  and  moisture  were  not  signifi¬ 
cant  causes  of  (deIta)R  Measurements  of  R-valtes  were 
found  to  be  m  good  agicement  with  handbook  values,  where 
knowlr'^ge  of  the  construction  is  good  and  where  convection 
and  k.  crmal  bridges  are  not  major  effects. 

MP  2116 

HYDROLOGIC  ASPECTS  OP  ICE  JAMS. 
Calkins,  D.J.,  Symposium.  Cold  Regions  Hydrology, 
Fairbanks,  Alaska,  (1986].  Proceedings.  Edited 
by  D.L.  Kane,  Bethesda,  MD,  American  Water  Re¬ 
sources  A.ssociation,  1986,  p.603-609.  14  refs. 
40-4097 

ICE  JAMS.  HYDROLOGY,  RIVER  ICE,  SNOW¬ 
MELT,  THERMAL  ANALYSIS,  RIVER  FLOW. 

The  hydrologic  aspects  of  ice  jams  have  received  very  little 
attention.  This  paper  examines  hydrologic  information 
tha’  is  mportanl  for  analyzing  ice  jam  flowing  problems, 
such  as  flow  meuurcmcnts  under  the  icr  cover  and  winter 
stage  rating  curves,  frequency  analysis  of  winter  flow  records, 
watershed  cooling  and  natural  nver  thermal  regimes,  icc 
discharge  and  snowmelt  runoff  prediction.  The  significance 
0^  each  of  these  creu  is  addresv-d  and  suggested  research 
opportunities  are  examined  D-  ing  the  last  30  years, 
the  major  emphasis  hu  been  placed  on  understanding  the 


hydraulics  and  mechanics  of  ice  jams  and  determining  their 
"flood"  levels.  However,  a  parameter  that  should  be  l,nown 
with  reasonable  accuracy  is  the  flow  discharge  at  the  ice 
jam  location. 

MP  2117 

REMOTE  SENSING  OF  THE  ARCTIC  SEAS. 
Weeks,  W.F..  et  al,  1986,  29(1),  p.59-64,  7  refs. 
Carsey,  F.D. 

40-4196 

SEA  ICE  DISTRIBUTION.  ICE  CONDITIONS, 
REMOTE  SENSING,  MICROWAVES,  ICE  ME¬ 
CHANICS.  ICE  COVER  THICKNESS,  RADIA¬ 
TION  BALANCE,  AIR  TEMPERATURE,  ARCTIC 
OCEAN. 

MP  2118 

ORIENTATION  TEXTURES  IN  ICE  SHEETS  OP 
QUIETLY  FROZEN  LAKES. 

Gow,  A.J.,  Fcb.-Mttr.  1986, 74(2),  p.247-258,  19  refs. 
40-4118 

ICE  CRYSTAL  STRUCTURE,  LAKE  ICE. 

MP  2119 

ARCTIC  ICE  AND  DRILLING  STRUCTURES. 
Sodhi,  D.S.,  Apr.  1985,  107(4),  p.63-69. 

40-4162 

OFFSHORE  STRUCTURES,  DRILLING,  ICE 
LOADS. 

MP  2120 

ST.  LAWRENCE  RIVER  FREEZE-UP  FORE- 
CAST. 

Foltyn,  E.P.,  ct  al,  July  1986,  112(4),  p.467.481,  16 

..-n,  H.T. 

40-4246 

ICEBOUND  RIVERS,  ICE  FORECASTING, 
RIVER  ICE,  FREE2EUP,  ICE  FORMATION, 
LONG  RANGE  FORECASTING,  ANALYSIS 
(MATHEMATICS).  AIR  TEMPERATURE, 
WATER  TEMPERATURE,  SAINT  LAWRENCE 
RIVER. 

In  this  study  a  method  for  making  long-range  forecasts 
of  freeze-up  dates  m  rivers  is  developed.  The  method 
requires  the  initial  water  temperature  at  an  upstream  station, 
the  long-range  au  temperature  forecast,  the  predicted  mean 
flow  velocity  in  the  rive  *  reach,  and  water  temperature  response 
parameters  The  water  temperature  response  parameters 
can  be  either  estimated  from  the  surface  heat  exchange 
coefllcient  and  the  average  flow  depth  or  determined  empirical¬ 
ly  from  recorded  air  and  water  temperature  data.  The 
method  is  applied  to  the  St.  Lawrence  River  between  Kingston, 
Ontario,  and  Massena,  New  York,  and  is  shown  to  be  capable 
of  forecasting  the  freeze-up  data 

MP  2121 

VARIATION  OF  ICE  STRENGTH  WITHIN  AND 
BETWEEN  MULTIYEAR  PRESSURE  RIDGES 
IN  THE  BEAUFORT  SEA. 

Weeks,  W.F.,  June  1985,  107(2),  p.167-172,  6  refs. 
For  another  source  see  38-2036  (MP  1680). 

39-3284 

ICE  STRENGTH.  PRESSURE  RIDGES,  COM¬ 
PRESSIVE  PROPERTIES,  POROSITY,  TESTS. 

A  recent  senes  of  tests  on  the  uniaxial  compressive  strength 
of  ice  samples  taken  from  multiyear  pressure  ridges  allows 
the  testing  of  several  hypotheses  concerning  the  variation 
in  strength  within  and  between  ndges  The  data  set  consists 
of  218  strength  tests  performed  at  two  temperatures  (-S 
and  '20  C)  and  two  strain  rates  ( 001  and  00005/s)  There 
was  no  Significant  differenre  between  the  strength  of  the 
ice  from  the  ridge  sails  and  the  ice  from  the  ridge  keels 
when  tested  under  identical  conditions  As  the  total  porosity 
of  the  ice  from  the  sails  is  higher  by  40  percent  than 
the  ice  from  the  keels,  the  lack  of  a  significant  difference 
IS  believed  to  result  from  the  large  variations  in  the  structure 
of  the  ice  which  occur  randomly  throughout  the  cores.  A 
three-level  analysis  of  variance  model  was  used  to  study 
the  variations  m  strength  between  10  different  ridges,  between 
cores  located  side  by  side  in  a  given  ridge,  and  between 
samples  from  the  same  core  In  all  cases  the  mam  factor 
contributing  to  the  observed  variance  was  the  differences 
within  cores.  This  is  not  surprising  considering  the  rather 
extreme  local  va-  ability  in  the  st'ucture  of  ice  in  such 
ridges.  There  was  no  reason  at  the  5  percent  level  of 
significance  to  doubt  the  hypothesis  that  the  different  cores 
at  the  s^me  site  and  and  the  different  ridges  have  equal 
strength  means 

MP  2122 

DETERIORATION  OF  FLOATING  ICE  COV¬ 
ERS 

Ashton,  G.D.,  June  1985.  107/2),  p.I77-182,  18  refs 
For  another  source  sec  38-2020  (MP  1676). 

39-3286 

ICE  DETERIORATION,  FI  GATING  ICE.  ICE 
COVER  STRENGTH.  ICE  MELTING.  HEAT 
TRANSFER.  SOLAR  RADIATION,  ALBEDO, 
THERMAL  REGIME,  POROSITY. 

The  detcrmratioi)  of  He  '’ing  ice  covers  is  analyzed  to  determine 
under  what  conuii>  .i.  the  ice  cover  loses  st'cngth  due  to 
internal  melting  The  analysis  considers  the  interaction 
between  sensible  ical  transfer  and  long  wave  radiation  toss 
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at  the  surface,  the  surface  albedo,  the  short  wave  radiation 
penetration  and  ateorption  and  the  unsteady  heat  conduction 
within  the  ice.  The  thermal  analysts  then  leads  to  a 
determination  of  the  porosity  of  the  ice  that  allows  strength 
analysis  to  be  made  using  beam^type  analyses  The  results 
provide  catena  to  determine  when  and  how  rapidly  the 
ice  cover  loses  strength  and  under  what  conditions  it  will 
regain  the  original  strength  associated  with  an  ice  cover 
of  full  integnty. 

MP  2123 

LABORATORY  STUDY  OF  FLOW  IN  AN  ICE- 
COVERED  SAND  BED  CHANNEL. 

Wuebben,  J.L.,  lAHR  Symposium  on  Icc,  8th,  Iowa 
City,  Aug.  18*22,  1986.  Proceedings,  Vol.l, 
(1986],  p.3-14,  11  refs. 

40-4529 

CHANNELS  (WATERWAYS),  ICE  COVER  EF¬ 
FECT,  WATER  FLOW,  BOTTOM  TOPOGRA¬ 
PHY,  SANDS.  FLOW  RATE.  BOTTOM  ICE,  SEDI¬ 
MENT  TRANSPORT,  TESTS,  ANALYSIS 
(MATHEMATICS). 

The  objective  of  this  study  was  to  examine  the  effects  of 
adding  an  ice  cover  to  flow  in  a  movable  bed  chanr^el 
A  senes  of  five  tests  at  four  water  discharges  v^ere  conducted 
in  a  36-m-long  recirculating  flume  facility  that  is  1  2  m 
wide  and  0  6m  deep.  After  uniform,  equilibrium  conditions 
were  established  for  a  flow  of  water  with  a  free  surface, 
essentiallv  identical  runs  wer«  repeated  with  the  addition 
of  smooth  and  rough  ice  covers.  All  tests  were  run  at 
room  temperature,  approximately  19  C.  with  simulated  ice 
covers.  The  sediment  was  a  uniform.  0.45-mm-diameter 
quartz  sand  and  bed  forms  were  in  the  ripple  and  dune 
regimes  The  major  vanables  examined  in  this  paper  include 
bed  form  height,  wavelength.  Manning’s  roughness  and  sedi¬ 
ment  discharge. 

MP  2124 

COMPARISON  OF  TWO  CONSTITUTIVE 
THEORIES  FOR  COMPRESSIVE  DEFORMA¬ 
TION  OF  COLUMNAR  SEA  ICE, 

Brown,  R.L.,  et  al,  lAHR  Symposium  on  Ice,  8th,  Iowa 
City,  Aug.  18-22,  1986.  Proceedings,  Vol  1, 
H986],  P.241-2S2,  11  refs 
Kichter-Menge,  J.A.,  Cox,  G.F.N. 

40-4549 

ICE  DEFORMATION,  COMPRESSIVE  PROPER¬ 
TIES,  ICE  CRYSTAL  STRUCTUKE.  SEA  ICE.  V  IS- 
COELASTIC  MATERIAI^.  MODELS,  STRESS 
STRAIN  DIAGRAMS,  ANALYSIS  (MATHEMAT¬ 
ICS). 

Two  constitutive  formulations  are  used  to  represent  the  con¬ 
stitutive  behavior  of  columnar  sea  ice  under  variable  path 
compressive  loadings  Ttie  flnt  is  a  single  integral  represen¬ 
tation  which  has  been  successfully  used  to  model  viscoelast'c 
materials.  This  representation  is  a  convenient  form  for 
desenbing  nonlinear  rate  dependent  (loperties  and  is  math¬ 
ematically  more  tractable  than  .Tiultiple  integral  representations 
or  nonlinear  differential  relations  The  second  constitutive 
formulation  is  an  elastic-viscoplastic  relation  which  defines 
the  instantaneous  strain  rate  in  terms  of  several  miciodynamical 
variables  (compressive  mobile  dislocation  density,  tensile  mo¬ 
bile  dislocation  density,  and  specific  microcrack  surface  area). 

MP  2125 

FRACTURE  TOUGHNESS  OF  MODEL  ICE, 
Dcmpwy,  J  A,  ct  al,  lAHR  Sympostum  on  Icc,  8ih, 
Iowa  City,  Aug.  18-22,  1986.  Proceedings,  Vol  1, 
(1986],  p  365-376,  28  refs. 

Bentley,  D.L.,  Sodhi,  D.S. 

40-4558 

ICE  CRACKS.  FRACTURING,  ICE  STRENGTH. 
TENSILE  PROPERTIES,  COMPRESSIVE  PROP¬ 
ERTIES,  STRESSES,  STRAINS 

A  wedge-loaded  TDCB  (tapered  double-cantiievcr-bcam)  lest 
specimen  was  used  to  measure  the  fracture  toughness  of 
model  ice.  Crack  path  stability  under  (ensile  cracking 
conditions  was  ensured  by  way  of  the  (.rack-parallcI  compres¬ 
sive  stress  provided  by  t'lC  displaccmcnl  conirollcd  wedge 
loading  The  TDCB  specimen  size  and  icc  thickness  were 
such  that  plane  strain  fracture  toughness  values  were  obtained 
The  influence  of  crack  up  acuity  and  loading  rate  were 
examined 

MP  2126 

LABORATORY  AND  FIELD  STUDIES  OF  ICE 
FRICTION  COEFFICIENT. 

Tatinclaux,  J.C.,  ct  al,  lAHR  Symposium  on  Icc,  8th, 
Iowa  City,  Aug.  18-22,  1986.  Proceedings,  Vol  1. 
(1986],  p.389-400,  5  refs. 

Forland,  K.A.,  Murdey,  D. 

40-4560 

ICE  FKiCrriON,  ICE  CRYSTAL  STRUCTLRE. 
SURFACE  ROUGHNESS,  STEEL  STRtCTtRES, 
SHEAR  STRENGTH,  TESTS.  AIR  TEMPERA¬ 
TURE.  PLATES,  LABORATORY  TECHNIQUES. 
Results  of  laboratory  and  field  tests  on  the  dynamic  friction 
factor  between  ice  (freshwater,  urea-doped,  and  granular  or 
columnar  sea  icc)  and  bare  or  incrta-coaicd  vtcci  plates 
of  various  toughness  averages  are  presented  Laboratory 
tvsts  were  made  at  three  air  temperatures.  T  -  -IS.  • 
9,  and  -2  C,  wn''  cither  the  icc  sample  towed  over  the 
test  plate  or  a  plate  sample  towed  over  the  icc  sheet  All 
field  tests  were  made  at  T  -2  C  to  0  C  The  maximum 


test  velocity  was  30  cm/s,  and  the  normal  pressure  was 
of  the  order  of  10  kPa  Prom  the  test  results  it  is  concluded 
that  viscous  shear  in  the  meltwater  layer  between  ice  and 
test  plate  may  dominate  when  the  test  plate  is  very  smooth, 
as  proposed  by  Oksanen  in  hts  analytical  model,  but  when 
the  matenal  roughness  increases,  mechanical  shear  of  the 
ice  crystals  dominates 

MP  2127 

FRAZIL  ICE  MEASUREMENTS  IN  CRREL’S 
FLUME  FACILITY. 

Daly,  S.F.,  et  al,  lAHR  Symposium  on  Ice,  8th,  Iowa 
City,  Aug.  18-22,  1986.  Proceedings,  Vol.l, 
(1986],  p.427-438,  9  refs 
Coibeck,  S.C. 

40-4563 

FRAZIL  ICE.  PARTICLE  SIZE  DISTRIBUTION, 
ICE  GROWTH,  ICE  CRYSTAL  NUCLEI,  ICE  ME¬ 
CHANICS. 

in  a  senes  of  recent  experiments  the  dynamic  size  distnbution 
and  concentration  of  frazil  ice  crystals  were  measured  in 
the  tl  S  Army  Cold  Regions  Research  and  Engineering  Labora¬ 
tory  (CRREL)  refngerated  flume  facility  These  data  were 
found  using  a  crystal  imaging  system  developed  at  CRREL 
Ihe  imaging  system  consists  of  a  circular  fibcr-optic  strobe 
light,  a  microscope,  and  either  a  high  resolution  television 
camera  and  monitor  or  a  3S  mm  camera  The  system 
can  observe  crystal  sizes  ranging  from  30  micrometers  to 
several  millimeters  Ihis  system  was  attached  to  a  movable 
carnage  mounted  on  (he  flume.  A  series  of  experiments 
were  performed  In  each  experiment,  (he  sue  distnbution 
of  the  frazil  crystals  was  measured  as  it  developed  along 
the  length  of  the  flume.  The  slope  of  the  flume  and 
(he  bottom  roughness  of  the  flume  were  vaned  to  provide 
a  range  of  hydraulic  conditions.  Supercooling  levels  of 
0.01  C  to  004  C  were  achieved  in  the  flume  and  held 
constant  for  several  hours 

MP  2128 

PRELIMINARY  STUDY  OF  A  STRUCTURE  TO 
FORM  AN  ICE  COVER  ON  RIVER  RAPIDS 
DURING  WINTER. 

Perham,  R.E ,  lAHR  Symposium  on  Ice,  8th,  Iowa 
City,  Aug  18-22,  1986.  Proceedings,  Vol.l, 
(1986],  p.439-450.  9  refs. 

40-4564 

ICE  GROWTH,  ICE  COVER,  FRAZIL  ICE,  HY- 
DRAULIC  STRUCTURES.  ICE  DAMS,  RIVER 
ICE.  COUNTERMEASURES,  FLOODING, 
TESTS,  ICE  BOOMS. 

The  concept  of  using  a  trash-rack-hke  fence  across  a  river 
to  form  an  overflow  weir  by  accumulating  frazil  ice  was 
studied  The  main  pu^se  of  the  structure  is  to  create 
an  upstream  pool  on  which  a  smooth  ice  cover  can  form 
Laboratory  tests  in  a  refngerated  flume  provided  structural 
stability  guidance  and  some  frazil  accumulation  expenence, 
with  the  latter  being  somewhat  inconclusive  Field  tests 
were  conducted  using  a  19-m-lQng  by  I  22-m-high  fence 
boom  across  two  approximately  17'm-widc  rivers,  one  m 
New  Hampshire  and  one  in  Vermont 

MP  2129 

SUB-ICE  CHANNELS  AND  LONGITUDINAL 
FRAZIL  BARS,  ICE-COVERED  TANANA  RIV- 
ER,  ALASKA. 

Lawson.  D.E.,  ct  al,  lAHR  Symposium  on  Ice,  8th, 
Iowa  City,  Aug.  18-22,  1986.  Proceedings,  Vol  1, 
(1986],  p.465-474,  6  refs. 

Chacho,  E.F.,  Brockett,  B.E. 

40-4566 

RIVER  FLOW.  SUBGLACIAL  DRAINAGE, 
CHANNELS  (WATERWAYS).  FRAZIL  ICE. 
RIVER  ICE.  ICEBOUND  RIVERS,  ICE  BOTTOM 
SURFACE.  SEDIMENT  TRANSPORT.  VELOCI¬ 
TY.  UNITED  STATES-ALASKA -TANANA 
RIVER. 

Repetitive  surveys  and  measurements  from  1983  through 
1986  of  the  ice-covcrcd  fanana  River  near  Fairbanks.  Alaska, 
have  shown  (hat  flow  occurs  m  sub-icc  channels  that  are 
separated  by  longitudinal  bars  composed  of  stratified,  partly 
consolidated  frazil  icc  of  varving  type  and  distribution  in 
contrast  to  hanging  dams,  these  frazil  bars  extend  up-  and 
downstream  parallel  to  flow  as  well  as  from  the  base  nf 
the  ICC  cover  to  the  bed.  and  act  as  lateral  walls  for  the 
sub-icc  channels  Individual  sub-ice  channels  may  branch 
and  rcuniu.  thus  forming  a  braided  pattern  beneath  the 
ICC  cover  Longitudinal  frazil  bars  apparently  develop  at 
locations  charactenzed  bv  lower  velocities,  such  as  where 
currents  arc  diverted  by  irregularities  in  the  bed  or  in  the 
base  of  the  ice  cover. 

MP  2130 

FRAZIL  ICE  PEBBLES:  FRAZIL  ICE  AGGRE¬ 
GATES  IN  THE  TANANA  RIVER  NEAR  FAIR¬ 
BANKS,  ALASKA. 

Chacho,  E  F ,  cl  al.  lAHR  Symposium  on  Icc,  8lh, 
Iowa  City,  Aug  18-22,  1986.  Proceedings.  Vol  1, 
(1986],  p.475-483.  4  refs. 

Lawson.  D.E..  Brockcii.  B.E. 

40-4567 

FRAZIL  ICE,  ICE  MECHANICS.  ICE  GROWTH. 
AGGREGXTES.  GRAIN  SIZE,  ABRASION. 
UNITED  STATES— ALASKA-TANANA  RIVER. 


A  unique  form  of  frazil  ice  aggregate,  the  frazil  icc  pebble, 
occurs  m  large  quantities  in  the  Tanana  River  near  Fairbanks, 
Alaska.  Frazil  pebbles  consist  of  a  mixture  of  individual 
particles,  including  other  aggregates,  which  are  bound  together 
to  form  a  consolidated,  compact  mass  that  is  similar  in 
appearance  to  water-worn  stream  pebbles  Frazil  pebbles 
have  ^en  found  incorporated  into  the  ice  cover,  in  transport 
l^neath  the  icc  cover  and  in  frazil  deposits  They  rana'* 
in  length  from  less  than  5  mm  to  greater  than  ISO  mm. 
Internally,  grams  composing  the  frazil  pebbles  do  not  possess 
a  preferred  C-axts  orientation,  but  appear  to  show  an  alignment 
related  to  grain  size  and  shape 

MP  2131 

POTENTIAL  SOLUTION  TO  ICE  JAM  FLOOD- 
ING:  SALMON  RIVER,  IDAHO. 

Earickson,  J.,  cl  al,  lAHR  Symposium  on  Icc,  8lh, 
Iowa  City,  Aug  18-22,  1986  Proceedings,  Vol  2, 
[1986],  p  15-25,  10  refs 
Zufelt,  J.E. 

40-4581 

ICE  JAMS,  FLOODING,  WATER  LEVEL.  FLOOD 
CONTROL.  FREEZEUP.  RIVER  ICE,  ICE  CON¬ 
TROL,  DESIGN,  ICE  BOOMS.  UNITED  STATES 
—IDAHO-SALMON  RIVER 

The  uppermost  140  miles  of  the  Salmon  River  generates 
great  quantities  of  frazil  ice  throughout  Idaho's  cold  winters, 
A  frecze-up  ice  jam  forms  at  a  slackwatei  region  27  miles 
downstream  of  the  city  of  Salmon.  Idaho  every  winter,  and 
often  progresses  upstream  to  the  rity  As  the  ice  jam 
moves  through  Salmon,  the  river  level  can  rise  6  to  8 
feet  and  cause  extensive  flooding  Reading  has  occurred 
at  least  32  times  since  1900.  and  the  1982  flood  caused 
Sl.OOO.OflO  m  damages 

MP  2132 

DESIGN  AND  MODEL  TESTING  OF  A  RIVER 
ICE  PROW. 

Tatinclaux,  J  C.,  lAHR  Symposium  on  Icc,  8th,  Iowa 
City,  Aug.  18-22,  1986  Proceedings,  Vol.2, 
[1986],  p.137-150,  16  refs. 

40-4591 

ICE  NAVIGATION,  RIVER  ICE,  ICE  CONDI- 
TIONS,  ICE  BREAKING,  DESIGN,  DAMS, 
LOCKS  (WATERWAYS),  MODELS.  TESTS 
One  of  the  tasks  in  the  Corps  of  Engineers  River  Ice  Manage¬ 
ment  (RIM)  program  is  to  develop  an  ice  prow  capable 
of  creating  nearly  icc-frcc  channels  in  the  vicinity  of  locks 
and  dams  on  the  fl’mois  and  Ohio  Rivers.  Based  on 
a  literature  survey  the  selected  concept  was  that  of  a  barge 
type  attachment  to  be  mounted  ahead  of  a  towboat  The 
prow  IS  equipped  with  icc  knives,  and  has  a  gently  sloping 
bottom  equipped  wnh  deflector  vanes  The  paper  presents 
the  results  of  model  resistance  tests  which  served  to  select 
the  vane  configuration  and  number  of  ice  knives  A  proto- 
^pe  of  the  prow  is  under  final  design  for  construction, 
Held  testing  and  demonstration  ars  scheduled  for  winter 
1986-87 

MP  2133 

BUBBLERS  AND  PUMPS  FOR  MELTING  ICE. 
Ashton,  G.D.,  lAHR  Symposium  on  Icc,  8th,  Iowa 
Ciiy,  Aug.  18-22,  1986  Proceedings,  Vol  2, 
(1986],  p  223*234,  8  refs 
40*4597 

ICE  MELTING,  BUBBLING,  WATER  TEMPERA* 
TURE,  PUMPS,  WATER  FLOW,  HYDRAULIC 
JETS,  ANALYSIS  (MATHEMATICS). 

Air  bubbling  systems  and  submerged  pumps  have  both  been 
used  to  induce  a  jet-hke  flow  of  w‘.Tm  water  against  the 
underside  of  icc  sheets  resulting  m  iwc  melting  The  mechan¬ 
ics  of  air  bubbling  systems  for  this  purpose  has  been  analyzed 
previously  and  analytical  methods  arc  available  to  evaluate 
ihcir  effectiveness  A  similar  analysis  of  the  melting  caused 
by  pump  systems  is  presented  A  comparison  of  the 
effectiveness  of  bubblers  and  pumps  is  made  in  terms  of 
power  Finally  the  advantages  and  disadvantages  of  the 
two  kinds  of  systems  arc  contrasted 

MP  2134 

FLEXURAL  AND  BUCKLING  FAILURE  OF 
FLOATING  ICE  SHEETS  AGAINST  STRUC* 
TURES. 

Sodhi,  D  S  ,  lAHR  Symposium  on  Icc,  8ih.  Iowa  City. 
Aug  18-22,  1986  Proceedings.  Vui2,  (1986j, 
p.339-359.  Refs  p  356*359 
40*4604 

FLOATING  ICE.  ICE  STRENGTH.  OFFSHORE 
STRUCTURES.  FLEXURAL  STRENGTH.  ICE 
PRESSURE.  ICE  SOLID  INTERFACE,  ICE 
DEFORMATION.  ICE  SHEETS.  STRESSES.  ICE 
COVER  THICKNESS.  ICE  ADHESION 

This  IS  a  review  (if  W'urk  on  bending  and  buckling  failure 
of  floating  icc  sheets  along  wuh  tl.c  forces  generated  during 
ICC.  structure  interaction  TT.c  focus  is  on  the  work  published 
after  1980  hstimation  of  icc  forces  as  a  result  of  b<-ndmg 
and  buckling  failure  of  an  ice  sheet  tan  he  made  with 
a  fair  degree  of  confuJcticC  when  the  icc  simciurc  interaction 
leads  to  one  of  tiie  two  in«Klcs  of  failure  the  problem 
<if  fnuUim<Khl  failure  oi  fli/.uing  us  sheds  needs  further 
stuily 
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MISCELLANEOUS  PUBLICATIONS 


MP  2135 

COLD  CLIMATE  imLITIES  MANUAL. 

Smith,  D.W.,  ed,  Montrnt,  Canadian  Society  of  Civil 
Engineering,  1986,  var.p..  Refs,  passim. 

Reed,  S.C. 

40-4633 

COLD  WEATHER  CONSTRUCTION,  COLD 
WEATHER  OPERATION,  ENGINEERING, 
UTILITIES,  WATER  TREATMENT,  WASTE  DIS¬ 
POSAL,  PIPELINES,  HEAT  LOSS,  MANUALS, 
ENVIRONMENTAL  PROTECTION. 

MP  2136 

SEA  ICE  PROPERTIES. 

Tucker,  W.B.,  et  al,  Oct.  1984,  SR  84-29,  MIZEX:  a 
program  for  mesoscale  air-ice-ocean  interaction  ex¬ 
periments  in  Arctic  marginal  ice  zones.  S:  MIZEX  84 
summer  experiment  PI  preliminary  reports.  Edited 
by  O.M.  Johannessen  and  D.A.  Horn,  p.82-83,  ADA- 
148  986. 

Gow,  A.J.,  Weeks,  W.F. 

40-4700 

ICE  PHYSICS,  SEA  ICE,  ICE  CORES,  ICE  FLOES, 
ICE  STRUCTURE,  ICE  SAMPLING,  ABLATION, 
SNOW  COVER  EFFECT. 

MP  2137 

IN-SITU  THERMOCONDUCnVITV  MEAS¬ 
UREMENTS. 

Faucher,  M.,  1986,  SR  86-01,  Technology  transfer  op¬ 
portunities  for  the  construction  engineering  communi¬ 
ty:  materials  and  diagnostics,  p.13-14,  ADA-166  360. 
40-4705 

THERMAL  CONDUCTIVITY,  THERMISTORS, 
SOIL  PHYSICS,  CONSTRUCTION  MATERIALS, 
MEASURING  INSTRUMENTS. 

MP  2138 

ROOF  BLISTER  VALVE. 

Korhonen,  C,  1986,  SR  86-01,  Technology  transfer 
opportunities  for  the  construction  engineering  com¬ 
munity:  materials  and  diagnostics,  p.29-31,  ADA-166 
360. 

40-4706 

ROOFS,  LEAKAGE,  DAMAGE,  COUNTER¬ 
MEASURES,  WEATHERING. 

MP  2139 

AIRBORNE  ROOF  MOISTURE  SURVEYS. 
Tobiasson,  \V.,  1986,  SR  86-01,  Technology  transfer 
opportunities  for  the  construction  engineering  com¬ 
munity.  .-naterials  and  diagnostics,  p.4S-47,  ADA- 166 
360. 

40-4707 

ROOFS,  MOISTURE  DETECTION,  AIRBORNE 
EQUIPMENT,  MAINTENANCE. 

MP  2140 

PROTECTED  MEMBRANE  ROOFING  SYS¬ 
TEMS. 

Tobiasson,  W,  1986,  SR  86-01,  Technology  transfer 
opportunities  for  the  construction  engineering  com¬ 
munity:  materials  and  diagnostics,  p.49-S0,  ADA-166 
360. 

40- 4708 

ROOFS,  INSULATION,  PROTECTION,  SOLAR 
RADIATION,  DRAINAGE,  DAMAGE 
MP  2141 

SCATTERING  AT  MM  WAVELENGTHS  FROM 
IN  SITU  SfiOV/. 

Walsh,  J.,  et  al.  Open  Symposium  on  Wave  Propaga¬ 
tion:  Remote  Sensing  and  Communications,  Durham, 
NH,  July  28-Aug  1,  1986.  [Proceedings].  Pre¬ 
print  volume.  International  Union  of  Radio  Science, 
[1986],  p.I.6.1-1.6.2. 

Cook,  R.,  Layman,  R.,  Berger,  R.H. 

41- 95 

SNOW  OPTICS,  BACKSCATTERING,  INFRA¬ 
RED  RADIATION,  WAVE  PROPAGATION. 

MP  2142 

LARGE-SCALE  ICE-OCEAN  MODELING. 

Hibler,  W.D.,  III,  June  1986,  No.73,  Canadian  East 
Coast  Workshop  on  Sea  Ice,  Bedfo.  *,  Quebec,  Jan  7- 
9,  1986.  Proceedings  Compiled  by  G  Symonds 
and  I.K.  Peterson,  p.  165- 1 84,  11  refs. 

41-148 

ICE  WATER  INTERFACE,  SEA  ICE  DISTRIBU¬ 
TION,  DRIFT,  ICE  EDGE.  OCEAN  CURRENTS, 
ANALYSIS  (MATHEMATICS). 

Utilizing  results  from  diagnostic  icc-occan  models  of  the 
Arctic.  Greenland  and  Norwegian  Seas,  physical  characteristics 
and  problems  related  to  large-scale  ice-ocean  modeling  are 
examined  In  these  models  a  14-Ievel  baroclinic  ocean 
model  has  been  coupled  to  a  two-thickness  level  dynamic- 
thermodynamic  sea  ice  model  utilizing  a  nonlinear  plastic 
ice  interaction  Simulations  of  the  ocean  (for  the  Arctic 
Basin  only)  without  the  ice  cover,  and  of  the  ice  without 
the  ocean  model,  arc  also  done  to  examine  certain  physical 
problems. 


MP  2143 

COUPLED  ICE-MIXEP  LAYER  MODEL  FOR 
THE  GREENLAND  SEA. 

Houssais,  M.N.,  June  1986,  No.73,  Canadian  East 
Coast  Workshop  on  Sea  lee,  Bedford,  Quebec,  Jan.  7- 
9,  1986.  Proceedings,  (implied  by  G.  Symonds 
and  I.K.  Peterson,  p.22S-260.  29  refs. 

41-150 

ICE  MODELS,  ICE  WATER  INTERFACE,  SEA 
ICE,  THERMODYNAMICS.  SEASONAL  VARIA¬ 
TIONS,  HEAT  FLUX.  CONVECTION,  ICE  MELT¬ 
ING.  FREEZING.  ANALYSIS  (MATHEMATICS), 
GREENLAND  SEA. 

A  thermodynamic  coupled  ice-mixcd  layer  model,  designed 
to  study  the  seasonal  cycle  of  the  ice-ocean  interactions 
in  the  Greenland  Sea  ts  presented.  The  sea-ice  model 
assumes  a  constant  ice  thickness  and  considers  only  the 
vanations  of  ice  compactness  under  the  cfTcct  of  the  atmospher¬ 
ic  and  oceanic  heat  fluxes.  The  mixcd-layer  model  predicts 
the  rate  of  penetrative  convection  within  the  water  column 
as  a  result  of  both  the  surface  buoyancy  flux  and  the  mechanical 
energy  input  The  mixed  layer  is  embedded  in  a  three- 
dimensional  pnmittve  equations  model  which  calculates  the 
ocean  velocity  field  and  its  contribution  to  the  time  evolution 
of  the  temperature-salinity  distribution,  and  also,  following 
Adamec  et  al.  (1981).  helps  in  describing  the  pycnochne 
characteristics  at  the  mixed  layer  base.  The  model  has 
been  tested  without  advection  or  horizontal  diffusion  through 
a  five-years  simulation.  The  annual  cntrainmenl.retrcat 
cycle  of  the  mixed  layer  u  well  reproduced  together  with 
the  advance-decay  cycle  of  the  icc  cover.  The  honzonlal 
distribution  of  the  mixed  layer  depth  is  in  agreement  with 
our  knowledge  of  the  effect  of  an  icc  cover  upon  a  mainly 
buoyancy  driven  oceanic  convection. 


MP  2144 

RIVER  AND  LAKE  ICE  ENGINEERING. 

Ashton,  G.D ,  ed,  Littleton,  CO,  Water  Resources 
Publications,  1986,  485p,  Refs,  passim. 

41-231 

RIVER  ICE,  LAKE  ICE,  ENGINEERING,  ICE 
PHYSICS,  ICE  MECHANICS,  ICE  MODELS,  ICE 
CONTROL.  ICEBREAKERS,  REMOTE  SENS¬ 
ING.  THERMAL  REGIME,  HYDRAULICS,  ICE 
NUCLEI. 


MP  2145 

SEA  ICE  AND  THE  FAIRWAY  ROCK  ICEFOOT. 
Kovacs,  A  ,  et  al.  Fall  1985,  17(3),  p.25-32,  18  refs. 
Sodhi,  D.S..  Cox,  G.F.N. 

41-337 

ICE  LOADS,  OFFSHORE  STRUCTURES,  DRIFT, 
OFFSHORE  LANDFORMS.  ICE  PRESSURE,  ICE 
MECHANICS.  SEA  ICE,  ICE  COVER  THICK¬ 
NESS,  PRESSURE  RIDGES,  BERING  STRAIT. 
The  information  obtained  in  this  study  revealed  that  a  massive 
icefoot  appean  to  form  around  Fairway  Rock  each  winter 
This  icefoot  is  the  result  of  tee  impinging  against  the  island, 
failing,  and  subsequently  piling  up,  forming  ndges  up  to 
15  m  high.  The  icefoot  vanes  from  less  than  lo  m 
to  over  100  m  wide  The  slope  of  the  inner  ridges  averages 
33  degrees  while  the  slope  of  the  outer  face  of  the  icefoot 
can  exceed  70  degrees  This  is  apparently  the  result 
of  nongrounded  ice  rubble  having  slumped  or  been  cleaved 
off.  The  instructive  findings  arc,  as  anticipated,  that  ice 
rubble  formation  around  a  large  structure  placed  tn  "deep" 
water  will  not  extend  appreciably  beyond  the  width  of  the 
structure,  and  therefore  will  not  add  significantly  lo  its  effective 
diameter.  In  order  for  this  lo  be  so,  the  submarine  slope 
needs  to  be  relatively  steep  At  Fairway  Rock,  it  is 
reasonable  to  assume  that  the  shallowest  submarine  slope 
was  al  or  near  the  angle  of  repose  of  the  rock  talus. 


MP  2146 

THEORY  OF  MICROFRACTURE  HEALING  IN 
ICE. 

Coibcck,  SC,  Jan  1986,  34(1),  p.89-95,  12  refs.. 
With  French  and  German  summaries. 

41-261 

ICE  CRACKS.  REGELATION. 

The  thermodynamics  of  air-  and  vapor-filled  microfracturcs 
in  ICC  IS  described  Simple  modclsofhcalingarc constructed 
assuming  the  cracks  are  spheroidal  The  healing  of  air- 
fillcd  cracks  is  rate  limited  by  vapor  diffusion  through  the 
air,  while  the  healing  of  vapor-fillcd  cracks  is  rate  limited 
by  heal  flow  through  the  ice  Therefore  vapor-fillcd  cracks 
heal  mote  rapidly  Vapor-fillcd  cracks  of  less  than  5 
mm  radius  and  an  initial  aspect  ratio  of  lOOQ  can  heal 
to  a  lie  decay  diurnally  Larger  cracks  weaken  the  most, 
heal  more  slowly,  and  arc  effective  longer  A  temperature 
gradient  imposed  on  the  icc  should  accelerate  healing,  especial 
ly  in  a  vapor-filled  crack  that  is  oriented  perpendicular  to 
the  temperature  gradient 


MP  2147 

MONITORING  SEASONAL  CH.ANGES  IN  SEA¬ 
FLOOR  TEMPERATURE  AND  SALINITY. 
Sellmann,  P.V.,  ct  al.  Gas  Hydrates,  Arctic /Offshore 
Research,  and  Deep  Source  Gas  Contractors  Review 
Meeting,  Morgantown,  WV,  Mar.  25-26,  1986.  Pro¬ 
ceedings.  Edited  by  C.A.  Komar.  Morgantown,  WV, 

U. S.  Dept  of  Energy,  Morgantown  Energy  Technolo¬ 
gy  Center,  July  1986,  p.110-114. 

Reimnitz,  E. 

41-369 

SUBSEA  PERMAFROST,  PERMAFROST  THER¬ 
MAL  PROPERTIES,  SEA  WATER,  WATER  TEM¬ 
PERATURE.  WATER  CHEMISTRY,  SALINITY, 
SEASONAL  VARIATIONS,  MEASURING  IN¬ 
STRUMENTS,  BEAUFORT  SEA. 

MP  2148 

PROPOSED  CODE  PROVISIONS  FOR  DRIFT¬ 
ED  SNOW  LOADS. 

O’Rourke,  M.,  ct  al,  Sep  1986,  112(9),  p.2080-2092, 
7  refs. 

Tobiasson,  W.,  Wood,  E. 

41-405 

SNOW  LOADS,  ROOFS,  SNOWDRIFTS,  SNOW 
ACCUMULATION,  STATISTICAL  ANALYSIS, 
FORECASTING. 

Current  crxfe  provisions  for  dnft  snow  loads  on  multilevel 
roofs  arc  examined  in  light  of  recent  research  results  from 
a  statistical  study  of  approximately  350  dnft  load  case  histones. 
New  provisions  are  proposed  in  which  the  design  drift  load 
IS  a  function  of  the  length  of  the  upper-level  roof  and 
the  50.yr  mean  recurrence  interval  ground  snow  load.  It 
is  felt  that  these  new  proposed  provisions  result  in  a  design 
drift  load  with  a  mean  recurrence  interval  of  about  50  yra. 

MP  2149 

CORPS  OF  ENGINEERS  LAND  TREATMENT 
RESEARCH  AND  DEVELOPMENT  PROGRAM. 
Iskandar,  I.K ,  Technology  Transfer  Opportunities  for 
the  Construction  Engineering  Community  [Confer¬ 
ence].  Environment  Session,  Denver,  CO,  Feb.  25- 
27,  : 986.  Proceedings  [1986],  p.17-18. 

41-;06 

V,  \TER  TREATMENT,  LAND  RECLAMATION, 
SOIL  FREEZING,  MUNICIPAL  ENGINEERING. 

MP  2150 

HEAT  DISTRIBUTION  RESEARCH. 

Pheltcplacc,  G.,  Technology  Transfer  Opportunities 
for  the  Construction  Engineering  Community  [(Con¬ 
ference]  Energy  Session,  Denver,  CO,  Feb.  25-27, 
1986.  Proceedings,  [1986],  p.2-3,  I  ref. 

41-407 

HEAT  TRANSFER,  FROZEN  GROUND  THER¬ 
MODYNAMICS,  WATER  PIPES,  HEAT  LOSS, 
HEATING.  SOIL  TEMPERATURE,  DISTRIBU¬ 
TION,  DESIGN. 

MP  7151 

WATER-SOURCE  HEAT  PUMPS. 

Phcttcpiacc,  G  ,  Technology  Transfer  Opportunities 
for  the  Construction  Engineering  Community  [(Con¬ 
ference].  Energy  Session,  Denver,  Co,  Feb.  25-27, 
1986  Proceedings,  [1986],  p  14-15,  6  refs. 

41-408 

WATER  PIPES,  PUMPS,  HEATING.  HEAT 
TRANSFER,  WATER  TEMPERATURE,  FREEZ¬ 
ING  POINTS 

MP  2152 

EFFECT  OF  COLD  WEATHER  ON  PRODUC¬ 
TIVITY. 

Abclc,  G.,  Technology  Transfer  Opportunities  for  the 
Construction  Engineering  Community  [Confer¬ 
ence],  Copstruetion  seminar,  Denver,  CO.,  Feb.  25- 
27,  1986  Proceedings,  [1986],  p.61-66,  15  refs. 
41-409 

COLD  WEATHER  CONSTRUCTION,  COLD 
WEATHER  PERFORMANCE,  COLD  STRESS, 
COLD  WEATHER  TESTS.  EQUIPMENT.  SNOW¬ 
FALL.  WIND  FACTORS.  TEMPERATURE  EF¬ 
FECTS. 

MP  2153 

MEGASTRUCrURES  FOR  MOBILIZATION. 
Flandcns,  S  N  .  Technology  Transfer  Opportunities  for 
the  Construction  Engineering  Community  [Confer¬ 
ence]  Mobilizattion  Readiness  and  Logisticv  Ses¬ 
sion.  Denver.  CO.  Feb  25-27,  1986,  Proceedings. 
[1986],  p,10-ll 
41-410 

MILITARY  FACILITIES.  BUILDINC.S.  LOGIS¬ 
TICS.  STRUCTURES.  TIME  FACTOR 
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MP  2154 

GLAaERS  AND  SEDIMENT. 

Bezinge,  A.,  et  #1,  June  1986,  UAG-R  (306),  p.53-69. 
Refs,  p.64-67. 

Chtcho,  E.F.,  Lawson,  D.E. 

41-474 

GLACIAL  DEPOSITS,  SEDIMENT  TRANSPORT, 
GLACIAL  HYDROLOGY,  GLACIER  SURGES, 
GLACIER  OSCILLATION,  UNITED  STATES— 
ALASKA. 

MP  2155 

ICE  PROBLEMS  ASSOCIATED  WITH  RIVERS 
AND  RESERVOIRS. 

Benson,  C,  et  al,  June  1986,  UAG-R  (306),  p.70-98. 
Refs,  p.95-98. 

Calkins,  D.J.,  Chacho,  E.F.,  Lawson,  D.E. 

41-475 

ICE  CONDITIONS,  RIVER  ICE,  RESERVOIRS, 
LAKE  ICE,  ICE  CONTROL,  PONDS,  WATER  RE¬ 
SERVES,  ICE  FORECASTING,  UNITED  STATES 
—ALASKA. 

MP  2156 
PERMAFROST* 

Benson,  C,  et  al,  June  1986,  UAG-R  (306),  p.99-106, 
19  refs. 

Qiacho,  E.F.,  Kane,  D. 

41-476 

PERMAFROST  HYDROLOGY.  RUNOFF.  ENGI¬ 
NEERING,  GLACIAL  RIVERS.  FROZEN 
GROUND,  MOUNTAINS,  UNITED  STATES- 
ALASKA. 

MP  2157 

MICROSTRUCrrURE  AND  THE  RESISTANCE 
OF  ROCK  TO  TENSILE  FRACTURE. 

Peck,  L.,  et  al,  Nov.  1985,  90(B13),  p.U.S33-l  1.546. 
Refs.  p.l  1,545-1 1,546. 

Barton,  C.C.,  Gordon,  R.B. 

41-496 

MICROSTRUCTURE,  ROCKS,  TENSILE  PROP¬ 
ERTIES,  FRACTURING,  GRAIN  SIZE, 
MINERALOGY.  SCANNING  ELECTRON  MI¬ 
CROSCOPY,  TESTS.  CRACKING  (FRACTUR¬ 
ING). 

The  resUtanee  of  rock  to  tensile  fracture  may  be  measured 
bv  iia  fracture  energy  G(l),  which  is  found  to  range  from 
40  to  200  J/sq  m  tn  tests  on  nine  types  of  sedimentary 
and  crystalline  rock.  Differences  in  microstructure  among 
the  rocks  tested  arc  the  principal  cause  of  differences  in 
the  steady  state  value  of  G(I),  in  the  distance  that  a  crack 
must  advance  before  steady  state  fractunng  is  attained,  and 
in  the  amplitude  of  the  fluctuation  of  G(I)  that  accompanies 
crack  advance  When  nearly  continuous  surfaces  of  weak¬ 
ness  are  present,  as  tn  the  Salem  limestone.  G(I)  is  low 
and  attains  steady  state  after  only  a  small  amount  of  crack 
advance.  When  a  preexisting,  interconnected  network  of 
microcracks  is  exploited  by  the  fracture  process.  G(I)  is 
large,  and  steady  state  u  attained  only  after  extended  crack 
prop:>gation.  The  sensitivity  of  G(I)  to  crack  speed  and 
the  presence  of  water  is  low  under  the  test  conditions  used 
in  all  the  rocks  examined  However,  the  magnitude  of 
G(I)  measured  in  a  given  type  of  rock  depend  on  the 
configuration  of  the  test  specimen  and  on  components  of 
stress  near  the  crack  tip  that  do  not  influence  crack  growth 
in  linearly  elastic  matenals  The  conditions  under  which 
G(l)  can  be  considered  a  matenal  property  are  therefore 
restricted. 

MP  2158 

NATURAL  CONVECTION  IN  SLOPING  POR- 
OUS  LAYERS. 

Powers,  D.J ,  et  al,  Internationa]  Conference  on  Finite 
Elements  tn  Water  resources,  6th,  Lisboa,  Portugal, 
June  1986.  Proceedings.  Edited  by  A.  Si  da  Costa, 
et  al,  Berlin,  Computational  Mechanics  Publication. 
ll9863,p.697-710,  11  refs. 

O’Neill,  K. 

41-608 

POROUS  MATERIALS,  HEAT  TRANSFER.  CON¬ 
VECTION,  FLUID  FLOW,  HEATING.  SLOPE 
ORIENTATION*  ANALYSIS  (MATHEMATICS). 
SATURATION. 

2-D  finite  difference  simulations  of  natural  con>cction  in 
t  laterally  confirmed,  saturated  porous  medium  show  distinctive 
ceil  patterns  and  heat  transfer  characteristics  when  the  medium 
IS  inclined  relative  to  the  horizontal.  A  perfectly  honzonia'. 
layer  heated  from  below  exhibits  the  ^.lassical  Benard  type 
convection  cells,  while  a  vertical  medium  heated  on  one 
aide  forms  a  single  Rayleigh  cel!  Progressing  from  the 
horizontal  to  the  vertical  one  sees  an  evolution  of  ceil  forms, 
each  typically  featuring  a  pattern  of  cell  types  which  alternate 
longitudinally  along  the  slope  Benard  cells  rotating  m 
harmony  with  the  Rayleigh  forces  grow,  eventually  consuming 
their  weakened  counter-rotating  neighbors  The  latter 
gradually  dimit.ish  to  the  status  of  iransiticn  cells  ^tween 
the  dominant  types  which  flank  them  Identifiable  transi 
tiona  in  flow  configuration  and  cell  morphology  ^ausc  dramatic 
changes  in  the  efTictency  of  transverse  heat  transfer  Ihrougr, 
the  layer.  These  changes  have  previously  been  interpret^' ' 
only  as  scatter  in  experimental  data. 


MP  2159 

MOVING  boundary— MOVING  MESH 
ANALYSIS  OF  PHASE  CHANGE  USING  FI¬ 
NITE  ELEMENTS  WITH  TRANSFINITE  MAP- 
PINGS. 

Albert,  M.R.,  ct  al,  Apr.  1986,  23(4),  p.591-607,  27 
refs. 

O’Neill,  K. 

41-607 

BOUNDARY  LAYER,  PHASE  TRANSFORMA¬ 
TIONS,  FREEZING.  ANALYSIS  (MATHEMAT- 
ICS),  TEMPERATURE  EFFECTS,  LATENT 
HEAT,  MODELS. 

Two-dimensional  heat  conduction  phase  change  problems 
are  solved  using  a  moving  boundary-moving  mesh  approach 
A  transfinite  mapping  technique  successfully  controls  interior 
mesh  motion,  and  numerical  results  compare  well  with  analyti¬ 
cal  solutions.  Calculations  also  agree  well  with  two-dimen¬ 
sional  laboratory  data  for  cases  featuring  time-dependent 
boundary  conditions 


MP  2160 

ICE  FORCES  ON  BRIDGE  PIERS. 

Haynes,  F.D.,  Research  on  transportation  facilities  in 
cold  regions  Edited  by  O.B.  Andersland  and  F.H. 
Sayles,  New  York,  American  Society  of  Civil  Engi¬ 
neers,  1986,  p83-t01.  Refs,  p.99-101. 

41-645 

ICE  LOADS,  PIERS,  BRIDGES,  ICE  PHYSICS, 
ICE  STRENGTH,  ICE  DEFORMATION,  ICE 
CRACKS.  DESIGN.  IMPACT  STRENGTH,  MOD¬ 
ELS. 

The  force  that  nver  icc  exerts  on  bridge  piers  has  been 
studied  in  the  field  and  with  models  in  the  laboratory 
(cc  forces  are  a  function  of  the  strength,  thickness,  failure 
mode  and  velocity  of  the  ice.  the  ice-structure  interaction 
and  the  geometry  of  the  structure.  Results  of  field  measure¬ 
ments  on  the  Yukon  and  Oltauquechce  Rivers  are  discussed. 
Results  of  laboratory  tests  on  vertical  structures  and  sloping 
structures  are  presented  Ice  failure  in  crushing,  bending 
(both  up  and  down)  and  splitting  has  been  observed  in 
the  laboratory  and  the  icc  forces  associated  with  each  mode 
are  presented  A  discussion  of  the  measured  icc  forces 
with  regard  to  the  existing  design  codes  is  given 


MP  2161 

USE  OF  TRANSFINITE  MAPPINGS  WITH  FI¬ 
NITE  ELEMENTS  ON  A  MOVING  MESH  FOR 
TWO-DIMENSIONAL  PHASE  CHANGE. 

Albert,  M.R ,  ei  al.  Adaptive  computational  methods 
for  partial  difTerential  equations.  Edited  by  1  Babus- 
ka,  Philadelphia,  Scctety  for  Industrial  and  Applied 
Mathematics,  1983,  p.85’U0,  15  refs. 

O’Neill.  K. 

41-659 

PHASE  TRANSFORMATIONS.  FREEZING. 
HEAT  TRANSFER.  S-^tFAN  PROBLEM, 
BOUNDARY  LAYER.  -^OMPUTER  APPLICA¬ 
TIONS,  TEMPERATURE  EFFECTS,  ANALYSIS 
(MATHEMATICS),  MODELS. 

The  transfinite  mapping  technique  of  automatic  mesh  genera¬ 
tion  IS  used  with  (Inite  elements  to  solve  for  two-dimensional 
heat  conduction  phase  change  on  a  moving  mesh  The 
governing  equation  is  transformed  to  account  for  niesh  motion, 
so  that  coefficients  remain  attached  to  moving  nodes  ITie 
energy  conserving  attachment  of  mesh  boundaries  to  phase 
boundaries  avoids  approximation  across  surfaces  ofdiscontinui- 
ly,  and  facilitates  application  of  a  physical  jump  condition 
there.  That  condition  drives  boundary  motion,  while  evolu¬ 
tion  of  the  interior  mesh  is  determined  from  boundar,  node 
motion  via  tuc  transfimte  mappings.  Analytical  and  comput¬ 
ed  solutions  compare  well  for  the  problem  of  Ircezing  in 
a  corner  Some  limitations  of  both  the  mapping  scheme 
and  this  moving  ftnilc  element  system  a'c  ideniined  In 
conjunction  with  the  latter,  a  Von  Neumann  type  anal}sis 
of  the  governing  equation  is  outlined,  and  approximate  relations 
arc  dcswloped  between  Stefan  numlKr  and  a  nutnencai  Peclet 
number  based  on  mesh  velocity 


MP  2162 

TRANSIENT  TWO-DIMENSIONAL  PHASE 
CHANGE  WITH  CONVECTION*  USING  DE¬ 
FORMING  FINITE  ELEMENTS. 

Albert.  M  K  .  ot  ai.  Computational  technique.*^  in  heat 
transfer  Edited  b>  R  W  Lewis,  et  al,  Swansea.  Eng¬ 
land,  Pincridge  Press,  Ltd..  1985,  p.229-243,  15  refs. 
O’Neill.  K 
41-657 

HEAT  TRANSFER.  PHASE  TRANSFORMA¬ 
TIONS.  FREE/EUP,  PIPES  aUBES).  BOUND¬ 
ARY  LAYER.  CONVECTION.  FLOW  RATE. 
ANALYSIS  (MATHE.MATICS). 


MP  2163 

SEA  SPRAY  ICING:  A  REVIEW  OF  CURRENT 
MODELS. 

Ackley,  S.F.,  U.S.  Navy  Symposium  on  Arctic/Cold 
Weather  Operations  of  Surface  Ships,  Dec.  3-4,  1985. 
Proceedings,  Washington,  D.C.,  Dept,  of  the  Navy, 
tl986j,  p.239-262,  ADA-168  714,  11  refs. 

41-936 

SHIP  ICING,  SEA  SPRAY,  HEAT  FLUX,  ICE  AC¬ 
CRETION,  FORECASTING,  MATHEMATICAL 
MODELS,  VELOCITY,  BRINES,  FOG,  ICE 
COVER  THICKNESS. 

MP  2164 

CLASSIFICATION  OF  SEASONAL  SNOW 
COVER  CRYSTALS. 

Colbeck,  S.C,  Aug.  1986,  22(9),  p.59S.70S,  34  refs. 
41-1028 

SNOW  CRYSTAL  STRUCTURE.  METAMOR¬ 
PHISM  (SNOW),  SNOW  WATER  CONTENT, 
FREEZE  THAW  CYCLES,  CLASSIFICATIONS, 
SEASONAL  VARIATIONS. 

Snow  cover  crystals  must  be  classified  in  a  physically  meaning¬ 
ful  way  Previous  classification  systems  are  not  sufltcient- 
ly  detailed  or  not  based  on  sufficient  knowledge  of  the 
physical  processes.  A  new  system  is  proposed  based  on 
our  current  knowledge  of  the  physical  pro^-esscs  of  metam- 
orphism.  As  more  tnformslton  about  snow  metamorphism 
IS  developed,  the  labels  attached  to  snow  grains  should 
evolve  too  Two  levels  of  classification  are  proposed  here. 
For  practical  purposes  only  a  few  terms  like  rounded 
and  faceted  are  neces.sary,  but  for  a  more  complete  desenp- 
tion  a  more  detailed  system  is  also  given.  The  most 
basic  description  given  ir.  the  table  could  Ik  useful  to  many 
practitioners,  while  the  more  complete  description  given  in 
the  appendix  will  be  necessary  for  many  purposes 

MP  2165 

RESPONSE  OP  PERMAFROST  TERRAIN  TO 
DISTURBANCE:  A  SYNTHESIS  OF  OBSERVA¬ 
TIONS  FROM  NORTHERN  ALASKA,  U.S.A. 
Lawson,  D.E.,  Feb.  1986,  18(1),  p.1-7,  12  refs. 
41-1183 

PERMAFROST  PRESERVATION.  DRILLING, 
ENVIRONMENTAL  IMPACT,  VEGETATION. 
GROUND  ICE.  THERMAL  REGIME,  GROUND 
THAWING,  PERMAFROST  THERMAL  PROP- 
ERTIES,  REVEGETATION,  THAW  DEPTH. 
Former  exploratory  drilling  sites  in  the  National  Petroleum 
Reserve— Alaska,  are  examples  of  the  long-term  physical 
modifications  resulting  from  disturbance  of  perennially  frozen 
terrain  Camp  construction  and  drilling  activities  in  the 
late  i940s/carly  1950s  resulted  in  disturbances  which  can 
be  grouped  by  their  first  modification  to  the  site  and  its 
thermal  regime  trampling  of  vegetation,  killing  the  vegetative 
cover,  removal  of  the  vegetative  mat.  or  removal  of  the 
vegetation  and  soil  Removal  of  the  vegeUtion  led  to 
the  most  extensive  modifications  at  all  sites,  but  the  subsequent 
response  to  disturbance  between  sites  varied  with  primarily 
four  factors  (I)  ground  ice  volume,  (2)  distribution  and 
size  of  massive  ground  ice.  (3)  material  properties  dunng 
thaw,  and  (4)  relief,  including  progressive  changes  dunng 
thaw  subsidence  Variations  in  response  lime  resulted  from 
the  mfluence  of  these  factors  on  the  type  and  activity  of 
degradational  processes  iha*  ensued  Physical  stability  is 
required  for  growth  of  vegetation  and  thermal  equilibration, 
and  has  taken  over  30  yr  to  ailaiu  in  ice-nch.  tnaw-unstable 
areas  Icc-poor.  Ihav^-slable  materials  in  undrained  or  low 
relief  areas  required  an  csiimaicit  5  to  10  yr  for  stability; 
thaw  depth  measurements  suggest  that  certain  of  'hese  areas 
have  also  equilibrated  thermally 

MP  2166 

NEW  METHOD  OF  MEASURING  THE  SNOW- 
SURFACE  TEMPERATURE. 

Andreas.  E.L.,  Apr  1986,  12(2),  p.l 39- 1 56.  23  refs 
41-1285 

SNOW  TEMPERATURE.  SURFACE  TEMPERA¬ 
TURE.  SNOW  COVER.  METEOROLOGICAL 
FACTORS.  HYGROMETERS.  DEW  POINT. 
WATER  VAPOR,  SATURATION,  VAPOR 
TRANSFER.  LATENT  HEAT,  MEASURING  IN¬ 
STRUMENTS. 

Because  a  snow  cover  iv  \o  tenuoii*.  measuring  its  surface 
tcmpeialure  is  not  env  The  vuifacc  is  ill-defined  and 
easily  disturbed;  in  asive  transducers  commonly  used  for 
other  surfaces  are.  thus,  generally  inappropriate  for  snow. 
We  therefore  descrioc  a  hygrometro.  method  of  measuring 
the  snow-surface  tcmricrjturc  The  advantages  are  that 
the  method  is  non-mvastve,  that  its  accuracy  depends  only 
wcaki)  on  the  surface  structure,  and  that  i:  is  rehabic  even 
>n  bright  sunlight  The  key  assumption  is  that  the  air 
St  a  snow  surface  is  o,  saturation  with  the  snow,  the  dew* 
point  temperature  of  an  right  at  the  snow  su'facc  is  thus 
the  surface  temperature  Consequently,  under  a  fairly  wide 
range  of  conditions  wc  can,  m  effect,  measure  the  surface 
temperature  by  measuring  the  dew -point  temperature  10  cm 
above  the  surface  Wc  develop  a  theoretical  justification 
for  the  hygrometric  mcasuienicni.  discu"  the  meteorological 
parameters  that  affect  the  accurr.y  of  the  method,  and 
compare  hygrometer  d3i.*i  with  more  tradiiionai  measurements. 
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MP  2167 

ARCTIC  THERMAL  DESIGN. 

Lunardini,  V.J.,  May  1985,  107(5),  p.70-75. 

41-1327 

PERMAFROST  THERMAL  PROPERTIES,  ICE 
ACCRETION,  THERMAL  REGIME,  POLAR  RE¬ 
GIONS,  FREEZE  THAW  CYCLES,  ENGINEER¬ 
ING,  ICING,  PERMAFROST  PRESERVATION, 
HOT  OIL  LINES. 


MP  2168 

ARMY  RESEARCH  COULD  REDUCE  DAN¬ 
GERS  POSED  BY  SEA  ICE. 

Tucker,  W.B.,  Mar.  1984,  25(3),  p  20-24 
41-1329 

ICE  STRENGTH,  ICE  PHYSICS,  ICE  CORES,  SEA 
ICE,  REMOTE  SENSING,  ICE  CONDITIONS. 
ENGINEERING,  OFFSHORE  STRUCTURES. 
OFFSHORE  DRILLING.  PRESSURE  RIDGES. 
ICE  PILEUP,  ICE  OVERRIDE. 


MP  2169 

EFFECTS  OF  COLD  ENVIRONMENT  ON 
RAPID  RUNWAY  REPAIRS. 

Abele,  G.,  Army  Science  Conference,  June  17-19. 
1986.  Proceedings,  Vol.l,  U.S.  Department  of  De¬ 
fense,  rl986i,  p.1-9,  IS  refs 
41-1355 

RUNWAYS,  COLD  WEATHER  CONSTRUC¬ 
TION,  ROAD  MAINTENANCE,  MILITARY  EN¬ 
GINEERING,  WIND  FACTORS,  TEMPERA¬ 
TURE  EFFECTS,  SNOWFALL 


MP  2170 

REMOVAL  OF  TRACE-LEVEL  ORGANICS  BY 
SLOW.RATE  LAND  TREATMENT. 

Parker. LV.etal, Nov.  1986. 20(1  l),p.l417.1426,  36 
refs. 

Jenkins,  T.F. 

41-1349 

WASTE  TREATMENT.  WATER  TREATMENT. 
LAND  RECLAMATION.  SOIL  POLLUTION. 
COUNTERMEASURES,  DEGRADATION, 
CHEMICAL  ANALYSIS. 

A  2  yr  study  wts  performed  on  «n  outdoor,  prototype, 
slow-rste  system  to  determine  the  removal  elTiciency  for 
16  oreinic  substances  in  wastewater.  The  16  organics 
were  chloroform,  benzene,  toluene,  chlorobenzene,  bromoform. 
m-dichlorobenzene,dibromoch!oromethane.  penthanc,  hexane, 
nitrobenzene,  m-nitrotoluene.  dicthylphihalate.  PCB  1242. 
napthaicne.  phenanthrene  and  pentachlorophenoi  The  ini¬ 
tial  concentration  of  cKh  of  these  substances  in  the  wastewater 
was  approx  SO  microgram/1.  Initial  removal  was  via  volatili¬ 
zation  during  spray  application.  The  final  concentration 
of  substances  after  spraying  correlated  well  with  their  calculated 
liquid-phase  transfer  coefTicients  and  the  substances'  initial 
eoncenira'ion  losses  were  up  to  70%  for  the  most  volatile 
components 


MP2171 

SUITABILITY  OF  POLYVINYL  CHLORIDE 
WELL  CASINGS  FOR  MONITORING  MUNI- 
TIONS  IN  GROUND  WATER. 

Parker,  LV,  cl  ai.  Summer  1986,  6(3),  p 92-98,  27 
refs. 

Jenkins,  T.F. 

41-1345 

WELL  CASINGS,  GROUND  WATER.  SOLU¬ 
TIONS,  MONITORS,  MATERIALS.  DEGRADA¬ 
TION,  SOIL  MICROBIOLOGY 
A  num^r  of  samples  of  polyvinyl  chloride  (PVQ  «ell  casings 
used  for  ground  water  monitoring  that  varied  in  schedule, 
diametc.  or  manufacturer  were  placed  in  contact  with  low 
concentrations  of  aqueous  solutions  of  TNT.  RDX.  M.MX 
and  2.4-ONT  for  80  days  Analysis  indicated  that  (here 
was  more  loss  of  TNT  and  HMX  with  the  PVC  casing 
than  with  the  glass  controls,  but  that  the  amount  lost  was, 
for  the  most  part,  equivalent  among  different  types  A 
second  experiment  was  performed  to  determine  if  these  losses 
were  due  tu  sorption  or  if  biodegradation  was  involved 
Several  different  giound  water  conditions  were  simulated 
by  varying  salinity,  initial  pH  and  dissolved  oxygen  content 
ITie  only  case  where  there  was  an  increased  loss  of  any 
substance  due  to  the  presence  of  PVC  casing  was  with 
the  TNT  solution  under  nonsterile  conditions  The  extent 
of  loss  was  small,  however,  considering  the  length  of  the 
equilibration  period  This  increased  loss  is  thought  to 
be  associated  with  increased  microbial  degradation  rather 
than  sorption 


MP  2172 

IN-SITU  ASSESSMENT  OF  TWO  RETROFIT 
INSULATIONS. 

Flanders,  S.N..  ASHRAE/DOE/BTECC  Conference 
ton]  Thermal  Performance  of  the  Extenor  En¬ 
velopes  of  Buildings,  3rd,  Oearwater  Beach,  FL,  Dec. 
2-5,  1985.  Proceedings,  Atlanta,  GA,  American  So¬ 
ciety  of  Heating,  Refngerating  and  Air-Conditioning 
Engineers,  1986.  p.32-44,  6  refs. 

41-1377 

THERMAL  INSULATION.  WALLS.  HEAT  FLUX, 
HOUSES,  MOISTURE  METERS,  CELLULAR 
MATERIALS.  MEASURING  INSTRUMENTS, 
RESINS. 

Two  retrofit  wall  insulations  were  the  subject  of  in-situ  R- 
value  measurement  and  economic  assessment  oi  tiic:r  «uccess 
for  energy  conservation.  Ft  Lewis,  Washington,  installed 
cellulose  fiber  insulation  in  the  walls  of  more  than  1000 
housing  units  where  moisture  potentially  presented  a  problem 
Ft  Monmouth.  New  Jersey,  added  an  extenor  expanded 
polystyrene  foam  insulation  system  to  its  many  concrete 
masonry  buildings  These  represent  retrofit  insulation  meth¬ 
ods  that  have  yet  to  be  applied  to  thousands  of  military 
frame  and  masonry  buitdtn|^  The  R-value  measurement 
included  the  use  of  thermography,  heat  flux  transducers, 
thermocouples  and  data  acquisition  equipment  Holes  bored 
in  walls  gave  independent  confirmation  of  composition  of 
the  construction  layers.  Bofoscope  Inspection  of  wall  interi¬ 
ors  and  moisture  meter  readings  of  framing  sought  evidence 
of  moisture  and  confirmation  of  voids  in  cellulose  insulation 
Measurements  of  the  same  or  similar  buildings  occuited 
approximately  a  year  apart.  The  economic  assessment 
employed  Department  of  Army  life-cycle  cost  criteria 
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ANALYSIS  OF  SELECTED  ICE  ACCRETION 
MEASUREMENTS  ON  A  WIRE  AT  MT.  WASH¬ 
INGTON. 

McComber,  P.,  et  at.  Eastern  Snow  Conference,  42nd, 
1985,  (1985],  p.34.43,  12  refs. 

Govoni,  J.W. 

41-1482 

POWER  LINE  ICING.  ICE  ACCRETION,  ICE 
LOADS,  transmission  LINES,  WIND 
VELOCITY,  MATHEMATICAL  MODELS. 
Although  numencal  models  have  l>een  developed  to  predict 
the  increase  in  toad  on  transmission  lines  due  to  atmospheric 
icing,  there  are  very  few  data  available  with  which  to  verify 
them  experimenully  The  accretion  of  ice  on  a  wire 
IS  a  complex  three-dimensional  phenomenon  involving  torsion 
of  the  wire  under  the  accretion  weight,  vibration,  and  breaking 
of  some  of  (he  tee.  In  particular,  i^e  Mt.  Washington 
test  site  used  for  our  experiments  experiences  strong  winds 
that  cause  high  loads,  vibrations,  and  breaking  of  ice  chunk* 
Load  measurements  for  a  few  wire-icing  events  are  analyzed 
to  determine  the  functional  relationship  between  icing  i\/ad 
and  time,  and  how  this  compares  with  the  fredictions  of 
some  available  numencal  models  Results  indicate  that 
loads  for  steady  icing  conditions  tend  to  increase  exponeiitially 
with  time 
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HUDSON  RIVER  ICE  MANAGEMENT. 

Fcrrick,  M  G  ,  ct  al,  Eastern  Snow  Conference.  42nd, 
1985,  (1985j.p  96-110,  7  refs 
Lcmieux,  G  E ,  Oatto,  L.W ,  Mulherin.  N 
41-1488 

ICE  JAMS.  ICE  BREAKUP,  RIVER  ICE.  ICE  CON¬ 
DITIONS.  ICE  DAMS,  ICE  COVER  EFFECT. 
RIVER  FLOW,  ICE  COVER  THICKNESS. 
FLOODING.  COUNTERMEASURES.  WATER 
WAVES. 

An  ICC  management  strategy  is  being  developed  fur  a  reach 
of  the  Hudson  River  that  experienced  ice  jam  flooding  during 
(he  I98J-84  winter  Preliminar>  field  studies  have  focused 
on  developing  a  technique  to  induce  (he  breakup  of  an 
ICC  cover  or  ice  jam  by  releasing  water  from  an  upstream 
dam  During  these  studies,  a  scries  of  abrupt  releases 
generated  long-period  river  waves  of  different  magnitudes, 
durations  and  spacings  that  caused  changes  in  river  level, 
flow  >  clocity,  and  intcgriiy  of  the  ice  cover.  By  monitoring 
the  river  e'evation  and  ice  cover  at  several  locations,  we 
have  found  (hat  each  of  these  wave  parameters  affected 
(he  response  of  the  ice  cover  fhe  steepness  of  the  wave 
front  depends  upon  the  initial  river  stage  and  the  amplitude 
of  (he  release,  and  is  an  important  parameter  affecting  the 
stability  of  the  icc  cover  The  sequence  of  events  leading 
to  breakup  of  the  relatively  thin  ice  cover  on  the  Hudson 
was  identical  to  that  reported  for  other  rivers  having  different 
physical  characteristics  and  much  thicker  ice  These  studies 
have  revealed  that  pulsed  releases  of  a  practical  magnitude 
were  effee  ivc  in  removing  the  ice  cover  from  the  reach 
and  provided  basic  data  for  analyis  of  river  ice  cover  breakup 


MP  2175 

COMPUTER  INTERFACING  OF  METEORO- 
LOGICAL  SENSORS  IN  A  SEVERE  WEATHER 
AND  HIGH  RFI  ENVIRONMENT. 

Rancourt,  K  ,  et  al.  Eastern  Snow  Conference,  42nd, 
1985,  cI985j,  p  205-211,  7  refs 
Govoni,  J.W.,  Oxton,  A. 

41-1496 

METEOROLOGICAL  INSTRUMENTS,  COM¬ 
PUTER  APPLICATIONS,  ICE  DETECTION,  ICE 
LOADS,  POWER  LINE  ICING,  PROTECTION. 
THERMISTORS,  RADIO  COMMUNICATION. 
TRANSMISSION  LINES,  WIND  FACTORS. 

Methods  are  delineated  whereby  the  outputs  of  ten  different 
sensors  used  m  a  study  of  wind  and  ice  loading  on  a 
cable  arc  protected  from  Radio  Frequency  Interference  (RFI) 
and  severe  weather,  and  processed  for  loj^ing  on  a  computer. 
Twelve  separate  signals  from  two  types  of  ice  detector, 
two  types  of  cable  load  cell  (including  one  tn-a!ial  load 
ceil),  a  pitot-static  anemometer,  a  wmd  vane  and  a  thermistor 
are  introduced  into  a  Digital  Equipment  Corporation  MINC- 
1 1 1 23  computer  Four  of  these  signals,  which  would  other¬ 
wise  be  incompatible,  are  conditioned  for  acceptance  by 
the  computer.  The  signals  represent  high-speed,  consecutive 
samplings  of  rapidly  changing  parameters  at  a  sampling  fre¬ 
quency  controlled  by  an  operator  Sampled  data  are  logged 
on  a  printout  and  are  transferred  to  magnetic  tape  for  off¬ 
site  analyses.  These  methods  operate  successfully  on  the 
summit  of  Mount  Washington,  a  location  known  for  its 
harsh  weather,  in  an  environment  with  poor  electrical  ground 
and  relatively  high  radio  and  television  frequency  interference. 
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METEOROLOGICAL  AND  SNOW  COVER 
MEASUREMENTS  AT  GRAYLING,  MICHIGAN. 
Bates,  R.E.,  et  a),  Eastern  Snow  Conference,  42nd, 
1985.  (1985),  p.212.229,  5  refs. 

O'Brien,  H  W 
41-1497 

ELECTRONIC  EQUIPMENT,  SNOW  COVER  EF- 
FECT.  SNOWFALL,  SNOW  PHYSICS.  SNOW 
DEPTH. 

U  S  Army  Cold  Regions  Research  and  Engineering  Laboratory 
IS  currently  conducting  research  programs  directed  toward 
determining  potential  effects  of  airborne  snow,  snow  cover 
and  various  meteorological  parameters  on  electromagnetic 
systems  These  programs  required  extensive-meteorological 
and  snow  cover  characterization  during  the  winter  of  1982- 
83  and  1983-84  at  Camp  Grayling,  Michigan,  which  are 
summarized  in  this  report  The  paper  also  gives  a  desenption 
and  discusses  the  cold  weather  accuracy  and  reliability  of 
the  automatic  recording  systems  and  sensors  employed  at 
the  snow  experiments  Descriptions  are  given  of  snow 
cover  measurement  techniques,  sensors  utilized  and  their 
accuracy  for  providing  the  physical  properties  of  snow  cover 
backgrounds 
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EVALUATION  OF  THE  RHEOLOGICAL  PROP¬ 
ERTIES  OF  COLUMNAR  RIDGE  SEA  ICE. 
Brown.  R  L ,  et  a).  International  Conference  on  Ice 
Technology,  1st,  Cambridge,  MA.  June  1986.  Pro¬ 
ceedings,  Berlin,  Springer,  1986,  p.S5-66,  14  refs. 
Richicr-Mcngc,  J  A.,  Cox,  G  F  N. 

41-1582 

ICE  CREEP.  RHEOLOGY.  SEA  ICE,  MICROS- 
TRUCIURE,  ICE  STRENGTH.  STRESS  STRAIN 
DIAGRAMS.  COMPRESSIVE  PROPERTIES, 
POROSITY,  GRAIN  SIZE.  PRESSURE  RIDGES. 
ICE  CRYSTAL  STRUCTURE 

The  rheolngicsl  properiiev  of  columnar  multi-year  ridge  tee 
tested  under  uniaxial  comprewton  at  -SC  and  -200  are  analyzed 
in  terms  of  the  material  microstructure.  .Microstructural 
parameters  considered  included  porosity  and  gram  size. 
Strain  rates  were  varied  from  1  iOO.OOO/sec  to  LIOO  sec. 
A  single  integral  representation  wav  used  to  model  the  uniaxial 
material  constitutive  equation  kcsuUs  show  3  definite 
effect  of  porosit>  and  strain  rate  on  the  mechanical  behavior 
However,  grain  size  wav  not  found  to  significantly  affect 
propetlics.  probably  because  the  gram  sizes  tested  for  columnar 
sea  ice  were  ail  quite  Urge  <d-.10  to  40  mm)  The 
rheological  properties  .nlvn  showed  some  nonlineanties  which 
have  not  been  itbserved  m  nonsalinc  icc  I  mall),  3  viscoplas- 
tic  reprcscnl..lum  is  recommended  as  a  formulation  which 
might  be  better  suited  for  characterizing  the  properties  of 
sea  :ce 
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FIELD  INVESTIGATION  OF  .ST.  LAWRENCE 
RIVER  HANGING  ICE  DAMS,  WINTER  OF 
1983-84. 

Shen,  H.T .  cl  ai.  Aug  1984.  DTSL55.84.C-C0085A. 
85p .  20  refs, 

Rugglc.s,  R  W  .  Batson.  G  B 
41-1669 

ICE  DAMS.  RIVER  ICE.  FRA/IL  ICE.  ICE 
COVER  THICKNESS.  RIVLK  FLOW.  ICE  JAMS, 
ICE  FLOES.  WATER  TE.MPERAIURE 


176 


MISCELLANEOUS  PUBLICATIONS 


AC 


MP  2179 

FRICnON  OF  SOLIDS  ON  ICE. 

Huber,  N.P.,  et  al,  cl986],  No  IRL  85/86-012,  4p., 
Abstract  and  illus. 

Itagaki,  K.,  Kennedy,  F.E.,  Jr. 

41>2134 

ICE  FRICTION.  ICE  SOLID  INTERFACE,  LUBRI- 
CANTS,  LIQUID  PHASES,  ICE  MELTING.  PRES¬ 
SURE,  THEORIES. 

MP  2180 

AEROSOL  EXCHANGE  IN  THE  REMOTE  TRO¬ 
POSPHERE. 

Hogan,  A.W.,  July-Scp.  1986,  38B(3-4),  p.197-213, 35 
refs. 

41.1751 

ATMOSPHERIC  CIRCULATION,  ATMOSPHER¬ 
IC  COMPOSITION,  AEROSOLS. 

Parameters  observed  and  reported  here  are  pnmarily  ozone 
mtxing  ratios,  maximum  and  minimum  ozone  amounts  noted 
near  the  ITC^  antarctic  aerosol  concentrations  and  transport. 
Uniform  aerosol  concentrations  were  observed  in  the  Antarctic 
troposphere,  except  in  the  vicinity  of  cirrus  layers  aloft, 
and  in  moist  or  cloudy  layers  near  the  surface  Enhanced 
ozone  mixing  ratios  occurred  in  troughs  about  the  penphery 
of  Anurctica.  and  in  slightly  turbulent  layers  near  mountains 
Ozone  and  aerosol  concentrations  observed  over  a  wide 
geographic  area  of  Antarctica  were  stratified  into  two  altitude 
classes,  and  the  results  mapped  Ozone  concentrations 
m  the  mid  troposphere  (S50  to  400  mb  levels)  were  small 
and  nearly  invariant  over  the  interior  of  Antarctica  Ozone 
concentrations  in  the  upper  tropospheric  (400-300  mb)  layers 
varied  greatly,  and  became  quite  large  over  troughs  and 
about  the  penphery  of  Antarctica,  and  in  the  vicinity  of 
high  mountains  Ozone  exchange  appears  quite  vigorous 
in  the  upper  troposphere  and  frequent  aerosol  exchange  occurs 
in  the  lower  troposphere,  but  the  stability  of  the  middle 
troposphere  inhibits  mixing  among  these  levels  Vertical 
profiles  of  aerosol  concentration  indicate  an  aerosol  decrease 
of  25  partieles/cu  cm/Km  in  clear  air  over  Antarctica  Moist 
and/or  cloudy  air  over  and  near  the  Ross  and  Weddell 
Seas  is  enhanced  with  aerosols  relative  to  this  dry  profile. 
Moist  layers  over  the  intenor  of  Antarctica  are  also  enhanced 
in  aerosol  concentration  in  comparison  with  dry  antarctic 
air  (Auth.  mod) 

MP  2181 

REGIONAL  AND  SEASONAL  DISTRIBUTIONS 
OF  LOW  PRESSURE  WEATHER  SYSTEMS  IN 
AND  AROUND  NORWEGIAN  WATERS. 

Biiello,  M.A.,  International  Conference  on  Polar 
Lows.  Oslo,  Norway,  May  20-23, 1986.  Proceedings. 
Edited  by  M.  Lystad  and  O.G.  Houmb,  (1986], 
p.53-66,  5  refs. 

41-1799 

ATMOSPHERIC  CIRCULATION.  ATMOSPHER- 
IC  PRESSURE.  SURFACE  TEMPERATURE, 
WEATHER  OBSERVATIONS,  WIND 
(METEOROLOGY),  OCEANS.  METEOROLOGI¬ 
CAL  CHARTS,  SEASONAL  VARIATIONS,  NOR- 
WAY. 

A  North  Polar  region  consisting  of  most  of  the  Scandinavian 
countneaand  the  major  water  bi^ics  surrounding  these  nations 
was  included  in  a  study  on  the  regional  and  seasonal  distribu¬ 
tions  of  low  pressure  surface  weather  systems  The  region 
was  divided  into  six  zones  approximately  similar  in  area, 
and  surface  weather  maps  for  three  random  years  were 
obtained  for  detailed  analysis  of  daily  occurrences  of  surface 
lows  that  passed  through  these  zones.  The  survey  included 
the  lowest  isobaric  pressure  that  identified  the  low.  the  intensity 
of  the  pressure  gradient,  the  zone  (or  zones)  in  which  the 
low  was  located,  the  frontal  system  associated  with  the 
low  and  Its  direction  of  movement  The  results  of  this 
comprehensive  data  set  were  then  summarized  and  seasonal 
and  regional  variations  of  these  lows  and  their  characteristics 
were  obtained. 

MP  2182 

STRUCTURE  AND  DIELECTRIC  PROPERTIES 
AT  4.8  AND  9.5  GHZ  OF  SALINE  ICE. 

Arcone,  S.A..  ct  al,  Dec.  15. 1986. 91(C12),  p.  14,28 1- 
14,303,  35  refs. 

Gow,  A.J.,  McGrcw,  S.G. 

41-1857 

SALT  ICE,  SEA  ICE.  SIMULATION.  ICE  STRUC¬ 
TURE,  DIELECTRIC  PROPERTIES 

Saline  ice  slab»  removed  from  ice  sheets  grown  in  an  outdoor 
pool  have  been  studied  and  related  to  the  complex  relative 
dielectric  permittivity.  The  talme  ice  closely  simulated 
Arctic  vea  ice  in  its  structural  and  salinity  characteristics 
which  were  regularly  monitored  in  a  number  of  ice  sheeu 
grown  during  the  winters  of  I9S3-1984  7nd  1984-1985  In- 
situ  transmission  measurements  at  similar  frequencies  were 
also  made  on  the  ice  sheet  iLself  using  antennas  located 
above  and  beneath  the  tee  The  sUb  measurements  were 
made  during  warming  from  -28  C  to  <2  C  on  slabs  grown 
during  the  winter  of  1983.1984  (4  75  GHz)  and  during 
a  warming  and  cooling  cycle  over  a  slightly  larger  temperature 
range  on  slabs  grown  during  the  winter.  1984-1985  (4  80 
and  9.50  GHz)  Results  from  the  two  winters  arc  compared 
and  the  differences  analyzed  The  in-sttu  measurements 
showed  extremely  high  attenuation  for  the  young  (<12  cm) 
bnne-rich  ice.  Go<xl  agreement  wa%  found  between  data 
for  the  more  desalinated  samples  and  theoretical  values  predict¬ 


ed  by  a  previously  proposed  dielectric  mixing  model  that 
was  modified  to  account  for  the  bnne  pocket  geometry 
observed  in  thin  sections,  and  also  by  including  a  bulk 
conductivity  term  to  account  for  the  observed  loss  (Auth. 
mod.) 
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OVERLAND  FLOW  WASTEWATER  TREAT¬ 
MENT  AT  EASLEY,  S.C 
Abernathy,  A.R.,  ct  al,  Apr.  1985, 57(4),  p.29I-299, 12 
refs.  Discussion  by  C.J.  Martel  and  T.F.  Jenkins, 
Ibid.,  Nov.  1986.  85(11),  p.I078-1079,  b  refs. 
41-1899 

WASTE  TREATMENT,  WATER  TREATMENT, 
LAND  RECLAMATION.  CHEMICAL  ANAL¬ 
YSIS,  DESIGN. 

MP  2184 

EVALUATION  OF  SPOT  HRV  SIMULATION 
DATA  FOR  CORPS  OF  ENGINEERS  APPLICA¬ 
TIONS. 

McKim,  H.L..  ct  al,  1985,  5(5),  p.61-71,  8  refs. 
Merry,  C.J. 

41-1917 

REMOTE  SENSING.  SPEtTFROSCOPY,  PHO¬ 
TOINTERPRETATION.  DATA  PROCESSING, 
DREDGING,  WATER  RESERVES,  ECOLOGY, 
BRIGHTNESS. 

During  the  summer  of  1983  three  Corps  of  Engineers  project 
sites  were  overflown  as  part  of  the  SPOT  (Systdme 
Probatoire  d'Observation  de  la  Terre)  High  Resolution  Visible 
(HRV)  simulation  campaign  The  three  sites  were  Chesapeake 
Bay,  Maryland.  Berlin  Lake,  Ohio,  and  Lac  qm  Parle.  Min¬ 
nesota.  Multispectral  imagery  data  at  a  20*m  resolution  for 
three  spectral  bands  (0  50-0.59  micron,  0  61-0  68  micron,  0  79- 
0.89  micron)  were  obtained  for  each  of  the  sites  The  data 
were  analyzed  for  use  tn  dredging,  recreauon  resource  manage¬ 
ment.  water  quality,  and  wildlife  habitat  applications 
MP  2185 

FOLDING  IN  THE  GREENLAND  ICE  SHEET. 
Whillans,  I  M.,  et  al.  Jan.  10, 1987, 92(B1).  p.485-493, 
20  refs. 

Jezek,  K.C. 

41-1976 

ICE  SHEETS.  ICE  DEFORMATION,  ICE  STRUC¬ 
TURE,  RADIO  ECHO  SOUNDINGS,  GREEN- 
LAND-DYE  3. 

The  deformation  of  layering  into  folds  is  modeled  for  a 
linear  viscous  medium  moving  over  a  d6colIement  Folds 
are  generated  by  flow  variations  caused  by  relief  on  the  d6collc- 
meni.  variations  in  fnetton.  or  both.  The  model  is  applied  to 
folds  forming  now  m  the  Greenland  ice  slieet  near  Dye  3,  for 
which  more  complete  data  are  available  than  for  analogous  solid 
earth  situations  and  for  which  the  d6collemcnt  is  at  or  near  the 
bed  The  folds  (wavelength  4.$  km)  are  detected  by  radio  re¬ 
flection  sounding  Measured  surface  deformation  and  defor¬ 
mation  rate  are  used  with  the  radar  results  to  test  the  theory 
Calculated  fold  amplitude  is  only  20%  less  than  that  measured, 
which  indicates  that  the  theory  is  substantially  correct  inver¬ 
sion  of  the  data  to  calculate  basal  drag  and  velocity  variations 
is  not  helpful  for  near  Dye  3  because  many  different  basal 
boundary  conditions  can  lead  to  the  <^served  deformations 

MP2186 

RETENTION  AND  RELEASE  OF  METALS  BY 
SOILS— EVALUATION  OF  SEVERAL  MODELS. 
Amachcr,  M.C,  cl  al.  Sep.  1986,  38(1-4).  p.l3I-l54, 
24  refs. 

Kotuby-Amacher,  J.,  Selim,  H.M.,  Iskandar,  I.K. 
41-2138 

SOIL  COMPOSITION,  SOIL  CHEMISTRY,  MET¬ 
ALS,  SOLUTIONS,  MODELS 

Several  kinetic  models,  including  irreversible  and  reversible 
1st,  2nd.  and  nth  order  models,  and  several  equilibrium 
models,  including  the  linear.  Langmuir,  two-surface  Langmuir, 
and  Freundlich  models,  were  evaluated  for  their  ability  to 
dcKnbe  the  relention/release  of  Cr.  Cd.  and  Hg  by  various 
soils.  The  retention/relcase  data  were  obtained  using  a 
batch  eaction method  IngencraLnosingle-reaction  kinetic 
model  flt  the  data  over  the  entire  lime  and  concentration 
ranges  studied  for  any  of  the  metals  or  soils  The  relationship 

between  the  amount  of  metal  retained  by  the  soil  and  the 
concentration  of  metal  in  solution  was  described  by  either 
the  two-surface  Langmuir  or  Freundlich  models  A  signifi¬ 
cant  fraction  of  the  metals  retained  by  the  soil  wai  not 
released  to  solution  and  was  not  exchangeable,  indicating 
that  some  irreversible  rcicniion  of  the  metals  occurred  The 
results  suggest  that  a  multi-reaction  model  consisting  of  irrev 
ersibic  and  reversible  kinetic  models  is  needed  in  fit  all 
the  data 
MP  2187 

BULK  TRANSFER  COEFFICIENTS  FOR  HEAT 
AND  MOMENTUM  OVER  LEADS  AND  POLY- 
NY  AS. 

Andreas.  E  L..  ct  al.  Nov  1986.  16(11).  p  1875-1883. 
42  refs 
Murphy.  B. 

41-2220 

POLYNYAS.  SEA  ICE.  HEAT  TRANSFER.  TUR¬ 
BULENT  BOUNDARY  LAYER.  MATHEMATI¬ 
CAL  MODELS 

To  develop  a  unified  method  for  paramctcririrg  the  turbulent 
transfer  from  open  water  surrounded  by  pack  icc,  a  reanalysts 


has  been  made  of  data  reported  in  the  literature  on  momentum 
and  heat  transfer  over  Arctic  leads  and  polynyts.  The 
neutral  stability  value  of  the  10-m  drag  coefficient,  1  49 
X  .001,  IS  independent  of  wind  speed  and  open-water  fetch 
for  winds  from  1  to  10  m/s  and  fetches  from  7  to  500 
m.  The  neutral  stability  value  of  the  10-m  transfer  coefficient 
for  sensible  heat,  CHNIO.  is  parameterized  with  the  nondimen- 
sional  fetch.  No  compelling  reason  was  found  to  believe 
that  the  bulk  transfer  coefficient  for  latent  heat  is  different 
from  CHNIO  which  implies  that  horizontal  homogeneity 
may  not  be  a  severe  constraint  for  evaluating  scalar  transfer 
coefficients  The  bulk  transfer  coefficients  actually  used 
in  modeling  turbulent  transfer  over  leads  and  polynyas  are 
denvable  if  the  atmospheric  stability  is  known.  Lastly, 
a  simple  formula  is  developed  for  estimating  one  of  the 
fetch  factors  from  an  easily  ubtainable  bulk  Richardson  number 
(Auth  mod.) 
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MICROWAVE  DIELECTRIC,  STRUCTURAL. 
AND  SALINITY  PROPERTIES  OP  SIMULATED 
SEA  ICE. 

Arcone,  S.A.,  et  al,  Nov  1986,  GE’24(6)  (Special  is¬ 
sue),  International  Geoscience  and  Remote  Sensing 
Symposium  (IGARSS  ’85),  Amherst,  MA,  Oct.  7-9, 
1985.  [Proceedings],  p  832-839.  IS  refs. 

Gow,  A.J.,  McGrew,  S.G. 

41-2297 

ICE  CRYSTAL  STRUCTURE,  ICE  ELECTRICAL 
PROPERTIES,  MICROWAVES,  SEA  ICE,  ICE 
SALINITY,  DIELECTTRIC  PROPERTIES,  ICE 
PHYSICS. 

The  crystalline  structure,  salinity  charactenatics,  and  mi¬ 
crowave  dielectric  properties  of  artificially  grown  saline  tee 
are  presented  The  ice  was  grown  in  an  outdoor  pool 
containing  salt  water  of  23-25  per  mill  salinity,  llie  structure 
and  salinity  profiles  of  this  ice  sheet  closely  simulated  those 
found  in  arctic  first-year  sea  ice  The  complex  relative 
dielectric  permittivity  of  slabs  removed  from  the  ice  sheet 
was  measured  at  4.75  GHz  as  a  function  of  temperature. 
The  slabs  were  placed  between  open-end  waveguide  radiators, 
and  dielectric  properties  were  calculated  from  the  forward 
scattering  coefficieni  The  results  show  both  the  real  and 
imaginary  parts  to  vary  almost  in  direct  proportion  to  the 
brine  volume  with  values  for  imsgmary  showing  more  variation, 
and  are  compared  with  the  previous  work  of  others  on 
actual  sea  ice  samples 


MP  2189 
PROCEEDINGS. 

Internationa)  Offshore  Mechanics  and  Arctic  Engi¬ 
neering  Symposium,  6th,  Houston.  Texas,  Mar.  1-6, 
1987,  New  York,  American  Society  of  Mechanical 
Engineers,  1987,  4  vols.,  Refs,  passim.  For  selected 
papers  see  41-2395  through  41-2449. 

Lunardini,  V.J ,  ed.  Sinha,  N.K  ,  ed,  Wang,  Y.S ,  ed, 
Goff,  R.D.,  cd. 

41-2394 

OFFSHORE  STRUCTURES,  OFFSHORE  DRILL¬ 
ING,  ICE  LOADS,  ICE  NAVIGATION.  PERMA¬ 
FROST  PHYSICS.  ICE  CONDITIONS.  ICE  PHY¬ 
SICS,  ENGINEERING,  MEETINGS,  ICE  SOLID 
INTERFACE. 


MP  2190 

HEAT  TRANSFER  CHARACTERISTICS  OF  A 
COMMERaAL  THERMOSYPHON  WITH  AN 
INCLINED  EVAPORATOR  SECHON. 

Zarlmg.  J.P.,  et  al,  International  Offshore  Mechanics 
and  Arctic  Engineering  Symposium.  6th,  Houston, 
Texas,  Mar.  1-6,  1987.  Proceedings,  Vol.4,  New 
York,  American  Society  of  Mechanical  Engineers. 
1987,  p.79-84.  11  refs 
Haynes,  F.D. 

41-2405 

HEAT  TRANSFER.  PIPES  (TUBES),  SUB¬ 
GRADES,  AIR  FLOW.  EVAPORATION,  WIND 
VELOCITY.  WIND  TUNNELS.  TESTS 

Laboratory  tests  have  been  conducted  on  a  full-size  commercial 
thermos>phon  in  an  atmospheric  wind  tunnel  located  at 
(he  L  S  Army  Cold  Regions  Research  and  Engineering  Labora- 
tor>.  Hanover.  New  Hampshire  The  test  variables  were 
evaporator  angle,  wind  speed  and  heat  transfer  rate.  The 
effects  on  thermosyphon  performance  of  nearby  walls  oriented 
parallel,  at  45  degrees  and  at  right  angles  to  the  air  flow 
direction  were  also  studied  Air  speed  was  varied  between 
0  and  6  meters  per  second  in  ten  increments  Evaporator 
angles  were  varied  from  0  to  6  degrees  m  3-deg  increments 
Heat  transfer  rates  were  varied  between  600  and  1500  watts 
in  two  increments  The  air  temperature  for  all  tests  was 
about  -17  degrees  Celsius  Test  results  are  presented  show* 
irg  thermal  conductance  of  the  thermosyphon  as  a  function 
of  wind  speed,  evaporator  inclination  angle  and  heat  transfer 
rate  Hea*  transfer  conductances  were  determined  t  >  in¬ 
crease  with  increasing  wind  speed,  increase  jvith  increasing 
invlinaiifm  angle  and  generally  decrease  with  increasing  heal 
transfer  rate 
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MP  2191 

EXACT  SOLUTION  FOR  MELTING  OF  FROZ¬ 
EN  SOIL  WITH  THAW  CONSOLIDATION. 
Lunardini»  V.J.,  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium,  6th,  Houston,  Texas, 
Mar.  1-6,  1987.  Proceedings,  Vol.4,  New  York, 
American  Society  of  Mechanical  Engineers,  1987, 
p.97-102,  9  refs. 

41-2408 

THAW  CONSOLIDATION.  GROUND  THAW¬ 
ING,  THAWING  RATE.  STRAINS.  STEFAN 
PROBLEM,  ANALYSIS  (MATHEMATICS). 

The  Neumann  solution  is  applicable  to  the  thawing  of  a 
soil  for  which  the  thaw  strain  is  zero  and  the  density  ratio 
of  the  frozen  and  thawed  media  is  one  However,  it 
IS  well  known  that  the  thaw  strain  for  many  soils  is  non* 
zero  An  exact  solution  of  the  problem  is  presented  for 
the  case  of  non-zero  thaw  strain  and  variable  density  ratio 
The  thaw  strain  can  have  a  significant  effect  upon  the  rate 
of  thaw  when  compared  to  the  Neumann  solution  In 
some  cases  the  Neumann  solution  can  overpredict  the  thaw 
depth  by  more  than  50% 

MP  2192 

CONTRIBUTION  OF  SNOW  TO  ICE  BRIDGES. 
Coutermarsh,  B.A.,  ct  al,  International  Offshore  Me¬ 
chanics  and  Arctic  Engineering  Symposium,  6th, 
Houston,  Texas,  Mar.  1-6, 1987.  Proceedings.  Vo!  4, 
New  York,  American  Society  of  Mechanical  Engi¬ 
neers,  1987,  p.133.137,  6  refs. 

Phetteplace,  O. 

41-2414 

ICE  CROSSINGS.  ICE  COVER  STRENGTH. 
SNOW  (CONSTRUCTION  MATERIAL),  FREEZ¬ 
ING,  HEAT  TRANSFER,  BEARING  STRENGTH, 
WATER,  ICE  COVER  THICKNESS,  SNOW 
DEPTH. 

The  role  of  snow  in  the  construction  of  ice  bridges  is  discussed 
It  is  shown  that  it  has  limited  value  as  a  structural  reinforcement 
and  then  only  b>  adding  water  and  freezing  the  resulting 
slurry  Equations  are  presented  detailing  the  energy  transfer 
dunng  freezing  of  a  water  layer  vs  a  water-snow  slurry 
and  the  times  involved  with  each  Natural  tee  thickening 
is  inhibited  by  the  insulating  property  of  the  snow,  but 
snow  can  be  used  effectively  as  either  a  leveling  or  wearing 
surface.  The  snow  should  be  of  uniform  depth  and  not 
mounded  or  wtndrowed  to  "void  deflecting  the  ice  away 
from  the  water  surface.  Inis  would  substantially  weaken 
the  carrying  capacity  of  the  ice  bridge 

MP  2193 

CONFINED  COMPRESSIVE  STRENGTH  OF 
HORIZONTAL  FIRST-YEAR  SEA  ICE  SAM¬ 
PLES. 

Richter-Mcnge,  J.A.,  International  Offshore  Mechan¬ 
ics  and  Arctic  Engineering  Symposium,  6th,  Houston, 
Texas,  Mar.  1*6,  1987.  Proceedings,  VoI4,  New 
York.  American  Society  of  Mechanical  Engineers, 
1987,  p.197-207,  30  refs. 

41-2422 

ICE  STRENGTH,  COMPRESSIVE  PROPERTIES. 
SEA  ICE,  ICE  CRYSTAL  STRUCTURE.  STRAINS. 
TESTS,  TEMPERATURE  EFFECTS. 

A  total  of  110  nrst-)ear  sea  ice  samples  from  Prudhoe 
Bay,  Alaska,  were  tested  in  iinconfined  and  confined  constant 
strain  rate  compression  All  of  the  tests  were  performed 
in  the  laboratory  on  a  closcd-loop  elcctroh)drauiic  lesitng 
machine  at  -IC  C  The  conftneo  tests  were  performed 
in  a  consentional  inaxial  cell  that  maintained  a  constant 
ratio  between  the  radial  and  axial  stress  to  simulate  true 
loading  conditions  Three  strain  ra'cs  (I'lOO.  I'lOOO. 
and  1/100.000/s)  and  three  ratios  between  radial  and  axial 
stress  (0  25.  0  50.  and  0  75)  were  investigated  This  paper 
summarizes  (he  field  sampling  and  testing  techniques  and 
presents  data  on  the  effect  of  confinement  on  the  compressive 
strength,  initial  tangent  modulus,  and  failure  strain  of  the 
ice. 

MP  2194 

DYNAMIC  ANALYSIS  OF  FAILURE  MODES 
ON  ICE  SHEETS  ENCOUNTERING  SLOPING 
STRUCTURES. 

Sodht,  D.S.,  International  Offshore  Mechanics  and 
Arctic  Engineering  Symposium.  6th.  Houston.  Texas. 
Mir.  1-6,  1987.  Proceedings.  Vol.4,  New  York, 
American  Society  of  Mechanical  Engineers.  1987. 
p.281-284.  6  rcfs 
41-2433 

ICE  LOADS.  DYNAMIC  LOAD.S.  OFFSHORE 
STRUCTURES.  ICF  SOLID  INTERFACE.  FLOAT¬ 
ING  ICE.  ANALYSIS  (MATHEMATICS).  ICE 
COVER  THICKNESS.  VELOCITY,  ICE  SHEETS. 
SURFACE  PROPERTIES.  ICE  DEFORMATION 

The  interaction  of  a  sloping  sirueturc  with  a  slowly  moving 
ice  sheet  usually  results  in  landing  failure  of  the  ice  The 
resulting  ice  blocks  arc  large  in  area  in  comparison  to  their 
thickness  However,  when  the  velocity  of  the  moving 
ice  increases,  (he  failure  mode  changes  from  bending  to 
shear  or  crushing,  resulting  in  very  small  pieces  This 
phenomenon  has  been  observed  N>lh  m  the  lahoralor)  and 
in  the  field  As  yet,  no  theoretical  treatmeni  hav  been 


presented  to  explain  this  transition.  In  thb  paper,  a  theoreti¬ 
cal  formulation  of  the  problem  ts  presented  in  which  (he 
ice  sheet  is  treated  as  an  ice  beam  moving  against  a  sloping 
structure  The  resulting  differential  equation  was  solved 
by  the  finite  element  method,  and  the  solution  is  presented 
m  non-dimensional  form. 

MP  2195 

THEORY  FOR  THE  SCALAR  ROUGHNESS 
AND  THE  SCALAR  TRANSFER  COEFFICIENTS 
OVER  SNOW  AND  SEA  ICE. 

Andreas,  EL.,  Jan.  1987,  38(1-2),  p.!59-184,  Refs. 
p.182-184. 

41-2364 

SNOW  SURFACE.  ICE  SURFACE.  ROUGHNESS 
COEFFICIENT,  WIND  VELOCITY.  SNOW  AIR 
INTERFACE,  ICE  AIR  INTERFACE. 

Although  the  bulk  aerodynamic  trarufer  coefllcicnts  for  sensi¬ 
ble  (CH)  and  tat.nt  (CE)  heat  over  snow  and  sea  ice  surfaces 
are  necessary  for  accurately  modeling  the  surface  energy 
budget,  they  have  been  measured  rarely.  This  paper,  there¬ 
fore.  presents  a  theoretical  model  that  predicts  neutral-stability 
values  of  CH  and  CE  as  functions  of  the  wind  speed  and 
a  surface  roughness  parameter  The  crux  of  the  model 
IS  establishing  the  interfacial  sublayer  profiles  of  the  scalars, 
temperature  and  water  vapor,  over  aerodynamically  smoo'h 
and  rough  surfaces  on  the  buis  of  a  suiface-rencwal  model 
in  which  turbulent  eddies  continually  scour  the  surface,  trans¬ 
ferring  scalar  contaminants  across  the  interface  by  molecular 
diffusion  Matching  these  interfacial  sublayer  profiles  with 
the  semi-ioganthmic  inertial  sublayer  profiles  yields  the  rough¬ 
ness  lengths  for  temperature  and  water  vapor.  When  coupled 
with  a  model  for  the  drag  coefficient  over  snow  and  sea 
ice  based  on  actual  measurements,  these  roughness  lengths 
lead  to  the  transfer  coefllcients  CE  ts  always  a  few 
percent  larger  than  CH  Both  decrease  monotonically 
with  increasing  wind  speed  for  speeds  above  1  m/s,  and 
both  increase  at  all  wind  speeds  as  the  surface  gets  rougher 
Both,  nevertheless,  are  almost  always  between  001  and  00\$. 

MP  2196 

BANK  CONDITIONS  AND  EROSION  ALONG 
SELECTED  RESERVOIRS. 

Gatlo,  L.W.,  ct  al,  1987.  9(3).  p.I43-154,  36  refs. 

Doc,  W.W ,  IIL 

41-2495 

SHORE  EROSION.  BANKS  (WATERWAYS), 
FROST  HEAVE.  FROST  WEATHERING.  ICE 
SCORING,  ICE  RAFTING,  ICE  PUSH 
MP  2197 

MODELING  THE  ELECTROMAGNETIC  PROP- 
ERTY  TRENDS  IN  SEA  ICE  AND  EXAMPLE  IM¬ 
PULSE  RADAR  AND  FREQUENCY-DOMAIN 
ELECTROMAGNETIC  ICE  THICKNESS 
SOUNDING  RESULTS. 

Kovacs,  A.,  ct  al,  Oct.  1986,  SR  86*30,  Workshop  on 
Icc  Penetration  Technology,  2nd,  Monterey,  CA,  June 
16-19,  1986.  Proceedings,  p  57-133.  ADB-108  529. 
Refs.  p.l31.i33 

Morey.  R  M..  Cox,  G.F.N..  Vallcau,  N.C 
41-2655 

ICE  COVER  THICKNESS,  ELECTROMAGNETIC 
PROPERTIES,  REMOTE  SENSING.  SEA  ICE.  ICE 
MODELS.  DIELECTRIC  PROPERTIES.  ELEC¬ 
TRICAL  RESISTIVITY.  BRINES.  ICE  PHYSICS. 
ANALYSIS  (MATHEMATICS). 

Two-phavc  dieleetnc  mixing  model  rcsulo  arc  prevented  show¬ 
ing  the  electromagnetic  properties  of  sea  ice  vcrvu.v  depth 
The  modeled  data  are  compared  with  field  meavurements 
and  show  comparable  results  It  is  also  vhnwn  how  the 
model  data  can  be  used  in  support  of  impulse  radar  and 
airborne  electromagnetic  remote  sensing  of  sea  tec 

MP  2198 

VARIABILITY  OF  ARCTIC  SEA  ICE  DRAFTS. 
Tucker,  W.B.,  cl  al.  Oct  1986.  SR  86-30,  Workshop  on 
Icc  Penetration  Technology.  2n(I.  Monterey,  CA.  June 
16-19. 1986.  Proceedings,  p  237-256.  ADB-108  529. 
12  refs. 

Hiblcr.  W.D ,  111. 

41-2662 

ICE  COVER  STRENGTH,  PENETRATION.  ICE 
COVER  THICKNESS.  ECHO  SOUNDING,  SEA 
ICE  DI.STRIBUT10N.  ICE  CONDITIONS.  CLI¬ 
MATIC  FACTORS.  AIRBORNE  EQUIPMENT. 
SEASONAL  VARIATIONS 
MP  2199 

ON  THE  PROFILE  PROPERTIES  OF  UN¬ 
DEFORMED  FIRST-YEAR  SEA  ICE. 

Cos.  G  F  N  .  ct  at.  Oct.  I9S6.SR  86-30.  Workshop  on 
Icc  Pcnctiation Technology.  2nd.  Monterc).  C  A,  June 
16-19.  1986.  PriKCcdings.p  257-330.  ADB- 108  529. 
Refs,  p.325-330. 

Weeks.  W.F. 

-‘.1-2663 

ICE  MECHANICS.  ICE  .STRUC'Il  RE.  ICF. 
COVER  STPENOni.  ICE  COMPOSITION.  ICE 
DEFOR.MATION.  ICE  COVER  THICKNESS.  ICE 
Tr.MPERATLRE.  ICF.  SALIMTV.  ICE  SIIEEIS. 
SEA  ICE.  DRIFT 


MP  2200 

COMPARISON  OF  THE  COMPRESSIVE 
BEHAVIOR  OF  NATURALLY  AND  LABORATO¬ 
RY-GROWN  SALINE  ICE. 

Richter-Menge,  J.A ,  Oct.  1986,  SR  86-30,  Workshop 
on  Icc  Penetration  Technology,  2nd,  Monterey.  CA, 
June  16-19, 1986.  Proceedings,  p.33 1-350,  ADB-108 
529,  23  refs. 

41-2664 

ICE  SALINITY,  COMPRESSIVE  PROPERTIES, 
ICE  STRENGTH,  STRESSES,  STRAINS,  TEM¬ 
PERATURE  EFFECTS,  TESTS,  ICE  CRYSTAL 
STRUCTURE,  ICE  MECHANICS,  SEA  ICE. 

A  senes  of  unconftned  and  confined  constant  strain  rate 
compression  tests  were  performed  on  columnar,  saline  ice 
samples  grown  in  the  laboratory  The  tests  were  done 
at  three  temperatures  (-3.  -5  and  -10  Q  and  two  strain 
rales  (2  I  /  50  and  1  / 1000  per  s)  The  confined  compression 
•csls  were  conducted  in  a  conventional  triaxial  cell  designed 
to  ramp  the  confining  pressure  in  constant  proportion  to 
the  axial  stress  being  applied  to  the  cylindrical  sample.  The 
ratio  of  the  confining  pressure  to  the  axisl  stress  in  our 
tests  was  0  25,  0,50  or  0.75.  This  paper  summtnzes  the 
resulta  of  these  tests  and  compares  them  to  previously  obtained 
firsl-year  sea  ice  test  data  We  also  compare  the  crystal 
structure  of  the  saline  tee  grown  in  the  laboratory  and 
naturally  occurring  first-year  sea  ice  In  general,  the  struc¬ 
tural  composition  and  mechanical  behavior  of  the  two  ice 
types  arc  similar,  indicating  that  the  results  obtained  from 
tests  on  columnar  saline  ice  grown  in  the  laboratory  reflect 
the  behavior  of  first-year  sea  ice. 

MP  2201 

SMALL-SCALE  PRO-IECHLE  PENETRATION 
IN  SALINE  ICE. 

Cole,  D  M..  et  al,  Oct.  1986,  SR  86-30,  Workshop  on 
Ice  Penetration  Technology,  2nd,  Monterey,  CA,  June 
16-19,  1986  Proceedings,  p.415-438,  ADB-108  529, 

I  ref. 

Steves,  H.K. 

41-2668 

PROJECTILE  PENETRATION,  ICE  SALINITY, 
ICE  DEFORMATION,  ICE  CRACKS,  IMPACT 
STRENGTH,  TESTS,  FRACTURING,  MILITARY 
OPERATION,  MODELS. 

This  paper  summanzes  the  results  of  a  testing  program  to 
examine  the  deformation  and  fracture  associated  with  projectile 
peneiration  m  saline  ice  Projectiles  25  4  mm  in  diameter 
were  fired  into  s  naturally-grown  saline  lee  sheet  in  a  test 
pool  al  USA  CRREL  The  tests  employed  three  nose 
shapes  full  cone,  truncated  cone  and  full  flat  The  impact 
velocities  produced  behavior  ranging  from  slight  penetration 
to  perforation  of  the  210-280  mm  thick  ice  sheet 

MP  2202 

PORTABLE  HOT  WATER  ICE  DRILL. 

Tucker.  W.B.,  ct  al,  Oct.  1 986,  SR  86-30,  Workshop  on 
Icc  Penetration  Technology,  2nd,  Monterey,  CA,  June 
16-19,  1986  Proceedings,  p.549-564.  ADB-108  529, 
4  refs. 

Govoni,  J  W,,  Garlicid,  D.E.,  Farr,  R.W. 

41-2676 

ICE  DRILLS.  THERMAL  DRILLS,  PENETRA¬ 
TION  TESTS,  ICE  COVER  THICKNESS,  OFF¬ 
SHORE  DRILLING.  WATER  TEMPERATURE, 
OFFSHORE  STRUCTURES.  EQUIPMENT. 

MP  2204 

PHYSICAL  PROPERTIES  OF  SEA  ICE  DIS¬ 
CHARGED  FROM  PRAM  STRAIT. 

Gow.  A  J  .  cl  al.  Apr.  24.  1987, 236(4800),  p.436-439, 

I I  refs. 

Tucker,  W.B. 

41-2806 

SEA  ICE.  ICE  PHYSICS.  ICE  STRUCTURE.  FRAM 
STRAIT. 

It  tv  cvlimatcd  thsl  84  percent  of  the  tee  exiling  the  Arctic 
Bavin  through  Fram  Strait  during  June  and  July  1984  was 
mulliyear  ice  and  that  a  large  percentage  of  this  tec  is 
ridged  nr  otherwise  deformed  White  freeboard  and  thick¬ 
ness  data,  tngciher  with  valintty  measurements  on  cores, 
usually  sufliced  to  distinguish  between  first  and  multiyear 
floes,  prctiminvry  idcnurication  could  usually  be  made  on 
the  basts  of  snow  cover  mcasurcmeois  with  snow  cover 
being  much  ihicker  on  multiyear  icc.  Cores  from  the 
Inp  half  mcler  of  multiyear  floes  were  generally  very  much 
harder  and  more  Iranvpare-it  than  cores  from  first-year  floes 
Age  cvlimalcv  of  mulliyear  floes,  based  on  pcirographtc  and 
salinity  vharavleristtcs  of  sores,  did  nol  exceed  4  to  5  years 
for  any  of  ibe  fliKv  that  were  observed  exiting  Fram  Strait 

MP  2205 

PROBLEMS  AND  OPPORTUNITIES  WITH 
WINTER  WASTEWATER  TREATMENT. 

Reed.  S.C .  -Spring  1986.  18(1).  p  16-20.  4  refs. 
41-2965 

WATER  TREAT.MENT.  WASTE  TREATMENT. 
SLUDGES,  FREEZING. 
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MP220< 

lONG  AND  WIND  LOADING  ON  A  SIMULAT¬ 
ED  POWER  LINE. 

Govoni,  J.W.,  et  »1,  Spring  1986,  18(1),  p.23-27,  10 

leb. 

AcUey,  S.F. 

41-2967 

POWER  LINE  ICING,  ICE  LOADS,  WIND  FAC¬ 
TORS,  ICE  ACCRETION,  POWER  LINE  SUP¬ 
PORTS. 


MP2207 

ADVANCES  IN  ICE  MECHANICS— 1987. 
International  Symposium  and  Exhibit  on  Offshore 
Mechanics  and  Arctic  Engineering,  6th,  Houston,  TX, 
Mar.  1-6,  1987,  New  York,  American  Society  ol  Me¬ 
chanical  En^neers,  1987, 49p.,  Refs,  passim  For  in¬ 
dividual  papers  see  41-2930  through  41-2933 
Chung,  J.S.,  ed,  Sodhi,  D.S.,  cd. 

41-2929 

ICE  MECHANICS,  ICE  LOADS,  OFFSHORE 
STRUCTURES,  ICE  STRENGTH,  MEETINGS, 
ICE  PHYSICS,  RHEOLOGY,  ICE  SOI  ID  INTER¬ 
FACE,  DRIFT,  SEA  ICE. 


MP  2208 

ADVANCES  IN  SEA  ICE  MECHANICS  IN  THE 
USA. 

Sodhi,  D.S.,  et  al.  International  Symposium  and  Ex¬ 
hibit  on  Offshore  Mechanics  and  Arctic  Engineering, 
6th,  Houston,  TX,  Mar.  1-6,  1987  (Proceedings.) 
Advances  in  ice  mechanics— 1987.  Edited  by  I.S. 
Chung,  D.S.  Sodhi,  New  York,  American  Society  of 
Mechanical  Engineers.  1987,  p.37-49,  lOS  refs. 

Cox,  O.F.N. 

41-2933 

ICE  MECHANICS,  ICE  STRENGTH,  SEA  ICE, 
ICE  LOADS,  OFFSHORE  STRUCTURES,  ICE 
PHYSICS,  ICE  SOLID  INTERFACE,  DRIFT, 
COMPRESSIVE  PROPERTIES,  MODELS,  PE¬ 
TROLEUM  INDUSTRY. 

A  brief  review  of  signinetnt  advances  in  the  lield  of  sea 
ice  mechanics  in  the  United  States  is  presented  in  this 
paper.  Emphasis  is  on  ice  forces  on  structures,  as  the 
subject  relates  to  development  of  oil  and  gas  resources  in 
the  southern  Beaufort  Sea.  The  mam  topics  discusKd 
here  arc  mechanical  properties,  ice-struclurc  interaction,  mod¬ 
eling  of  sea  ice  dnft,  and  oil  industry  research  activities 
Significant  advances  in  the  determination  of  ice  properties 
are  the  development  of  testing  procedures  to  obtain  consistent 
results.  Using  stiff  testi- .  -naehines.  researchers  have  been 
able  to  idenufy  the  fev  -.nee  of  tensile  and  compressive 
strengtiu  on  different  p.  o-ters,  e.g .  strain  rate,  temperature, 
grain  size,  c-axis  onentation,  porosity,  and  state  of  stress 
(uniaxial  or  multiaxial)  Now  reliable  data  exist  on  the 
tensile  and  compressive  strengths  of  first-year  and  multi¬ 
year  sea  ice. 


MP2209 

GROWTH,  STRUCTURE,  AND  PROPERTIES 
OF  SEA  ICE. 

Weeks,  W.F.,  et  al,  NATO  Advanced  Study  Institute 
on  Air-Sea  Interaction,  Acquafredda  di  Maralea,  Italy, 
Sep.  2g-Oct.  10, 1981  Proceedings  Gcophysicsof 
sea  ice.  Edited  by  N,  Unlersleiner.  NATO  ASI 
series,  Serios  P-  Physics,  Vol.146.  New  York.  Plenum 
Press,  1986,  k,v-I64,  Refs.  p.I52-164.  For  another 
source  see  37-2407. 

Ackley,  S.F. 

41-2987 

fCE  CRYSTAL  GROWTH.  ICE  CRYSTAL  STRUC¬ 
TURE.  SEA  ICE,  ICE  ELECTRICAL  PROPER¬ 
TIES.  ICE  MECHANICS,  ICE  THERMAL  PROP¬ 
ERTIES,  ICE  PHYSICS,  GRAIN  SIZE,  GAS  IN¬ 
CLUSIONS.  TEMPERATURE  EFFECTS 


MP  2210 

MECHANICAL  BEHAVIOR  OF  SEA  ICE. 
Mellor,  M.,  NATO  Advanced  Study  Institute  on  Air- 
Sca  Interaction,  Acquafredda  di  Maraica.  Italy.  Sep 
28-Oct.  10,  1981.  Proceedings.  Geophysics  of  .sea 
ice.  Edited  by  N.  Unterstemer  NATO  ASI  .series. 
Series  Bt  Physics,  Vol.146.  New  York,  Plenum  Press. 
1986,  P.16S-28I.  Refs,  p.273-281.  For  another 
source  see  38-469. 

41-2988 

ICE  MECHANICS.  SEA  ICE,  ICE  .STRENGTH. 
ICE  ELASTICITY,  FLEXURAL  STRENGTH. 
FRACTURING.  RHEOLOGY.  MECHANICAL 
PROPERTIES.  STRESSES.  STRAIN.S.  ANALYSIS 
(MATHEMATICS). 


MP  2211 

ICE  DYNAMICS. 

Hibler,  W.D.,  III,  NATO  Advanced  Study  Institute  on 
Air-Sea  Interaction,  Acquafredda  di  Maratea,  Italy, 
Sep. 28-Oct.  10, 1981.  Proceedings.  Gcophysicsof 
sea  ice.  Edited  by  N.  Untersteiner.  NATO  ASI 
series.  Series  B;  Physics,  Vol.146,  New  York,  Plenum 
Press,  1986, p.577-640, Refs. p.637-640.  Foranother 
source  see  39-896  or  I4F-30815, 

41-2995 

ICE  MECHANICS.  RHEOLOGY.  DRIFT,  ICE  AIR 
INTERFACE.  THERMODYNAMICS.  OCEA¬ 
NOGRAPHY,  SEA  ICE,  ICE  FORMATION.  ICE 
AIR  INTERFACE,  ICE  STRENGTH,  ICE  COVER 
THICKNESS.  ICE  MODELS,  SEA  WATER,  AN¬ 
TARCTICA— WEDDELL  SEA. 

EssentUI  aspecu  of  sea  ice  dynamica  of  the  Arctic  and 
Antarctic  on  the  gcophyatcal  acate  were  reviewed  and  the 
role  of  ICC  dynamica  in  air-aca.ice  interaction  was  discussed 
The  review  is  divided  into  the  following  components  a) 
a  discussion  of  the  momentum  balance  desenbing  ice  dnft, 
b)  an  examination  of  the  nature  of  sea  ice  rheology  on 
the  geophysical  scale,  c)  an  anatyaia  of  the  relationship  between 
ice  strength  and  ice  thickness  charactenaiica,  and  d)  a  discus. 
Sion  of  the  role  of  tee  dynamics  in  the  atmosphcrc-ice. 
ocean  system  Beesuse  of  the  unique,  highly  nonlinear 
nature  of  sca.iee  interaction,  special  attention  is  given  to 
the  ramifications  of  ice  interaction  on  sea  icc  motion  and 
deformation  These  ramiTicationa  are  illustrated  both  by 
analytic  solution  snd  by  numerical  model  resulla.  In  addi. 
tion.  the  role  of  ice  dynamica  in  the  atmosphcrc-icc-occnn 
system  is  diKUSsed  in  li^t  of  numencai  modeling  experiments, 
including  a  fully  coupled  lcc.ocean  model  of  the  Arctic. 
Grcenland-Norwegian  seas 

MP  2212 

MEASUREMENTS  OF  REFRACnVE  INDEX 
SPECTRA  OVER  SNOW. 

Andreis,  E.L.,  Apr.  1986,  Vol.642,  p.248-260, 33  refs. 
41-2984 

REFRACTION,  OPTICAL  PHENOMENA,  TUR¬ 
BULENCE,  SNOW  OPTICS,  SNOW  AIR  INTER¬ 
FACE. 

MP  2213 

TRANSPORT  OF  WATER  IN  FROZEN  SOIL  6. 
EFFECTS  OF  TEMPERATURE. 

Nskano,  Y.,  et  il,  M«f.  1987,  10(1),  p.44-50,  9  refs. 
Tice,  A.R. 

41-3019 

SOIL  WATER  MIGRATION.  DIFFUSION, 
VAPOR  DIFFUSION,  UNFROZEN  WATER  CON¬ 
TENT,  FROZEN  GROUND  TEMPERATURE. 

MP  2214 

IN-SITU  THERMAL  CONDUCnVITY  MEAS¬ 
UREMENTS. 

Atkins,  R.T..  June  1983,  FHWA-AK-RD-84-06,  38p.. 
3  refs. 

41-4070 

CONSTRUaiON  MATERIALS,  THERMAL 
CONDUCTIVITY,  SOIL  PHYSICS,  THERM  AL  IN¬ 
SULATION,  THERMISTORS. 

This  report  desenbes  a  method  for  using  commercially  available 
ihermistora  to  make  in.srfu  thermal  conductivity  meuutcmertis 
with  commonly  available  elecironic  equipment  The  empha¬ 
sis  IS  on  use  of  a  single  thermistor  to  measure  thermal 
conductivities  of  soils  and  building  -nsulations  Calibraiion 
(echniques  are  explained  and  examples  provided.  Limita¬ 
tions  on  this  technique  arc  diacussed.  including  maienal 
gram  size,  amount  of  matcnal  needed  for  a  valid  measurement, 
and  temperature  stability  neccasary  Specific  examples  of 
the  use  of  this  technique  are  provided  for  both  soil  measure¬ 
ments  and  building  material  meaaurcmcnts  Data  analysts 
IS  discussed,  including  a  statistical  approach  to  finding  ihe 
thermal  conductivity  in  large  volumes  of  material 

MP  2215 

INTERACnON  OF  GRAVEL  FILLS,  SURFACE 
DRAINAGE,  AND  CULVERTS  WITH  PER.MA- 
FROST  TERRAIN. 

Brown,  J.,  et  al,  Jan.  1984,  AK-RD-84-II,  JSp.  24 
refs. 

Brocket!,  B.E..  Howe.  K.E. 

41-4072 

PERMAFROST  BENEATH  ROADS.  CULVERTS. 
EMBANKMENTS,  DRAINAGE.  GRAVEL. 
THERMAL  INSULATION.  THAW  DEPTH. 
GROUND  THAWING.  PERMAFRO.ST  THER¬ 
MAL  PROPERTIES. 

During  the  summers  of  19X1  and  19X7,  the  lhaw  regime 
of  gravel  roads  and  the  performance  of  culverts  were  nbs.rved 
in  ihc  Prudhne  Bay  and  Kupatiik  River  oitfictde  -jrihcrn 
Alaska.  This  relatively  flat  to  gently  rolling  coastal  plain 
IS  covered  b>  shallow  lakes,  drained  lake  basins  and  inlercon. 
necling  ice.wedgc  polygons  Depth  of  seasonal  thaw  of 
Ihc  predominantly  finc-grained  soils  ix  less  than  50  cm 
The  permafrost  temperature  is  about  .10  C  A  comhinalion 
of  visual  frost  lube  readings  and  temperature  mcasurcmcnis 
were  obtained  in  Ihe  roadbed,  in  an  area  immediately  ad)accnt 
(o  an  insulated  culvert,  and  in  areas  undisturbed  by  construc¬ 
tion  Ciravcl  toads  up  to  2  m  thick  thaw  completely 


and  thaw  penetrates  into  the  consolidated  active  layer. 
Where  uepth  of  thaw  execeda  the  thiekneas  of  the  active 
layer,  ice-rich  permafrost  begins  to  thaw.  Adjacent  to 
the  roads,  newly  formed  surface  troughs  indicate  melting 
of  the  underlying  ice  wedges  Shallow  impoundments  form 
on  the  upslope  sides  of  roads  where  culve-ta  have  not  been 
adequately  sited  or  installed.  More  standardized  practices 
for  culvert  plKcment.  installation,  and  maintenance  are  desira. 
ble  to  minimize  disruption  of  natural  drainage. 

MP  2216 

EFFECT  OF  OSaLLATORY  LOADS  ON  THE 
BEARING  CAPACITY  OF  FLOATING  ICE  COV¬ 
ERS. 

Kerr,  A.D.,  et  al.  Apr.  1987,  13(3),  p.219-224.  9  refs. 
Haynes,  F.D. 

41-3032 

ICING,  VEHICLES,  STATIC  LOADS,  ICE  LOADS, 
ICE  COVER  STRENGTH.  BEARING 
STRENGTH.  OSCILLATIONS.  TESTS. 

Parked  vehicles  with  running  engines,  or  motor  dnven  machin¬ 
ery,  subject  an  ice  cover  to  a  static  load  and  to  a  relatively 
small  oscillatory  force,  that  Is  caused  by  the  moving  parts. 
Since  for  the  driving  frequencies  in  question  the  dominant 
feature  ta  fatigue  of  the  i, :  cover,  while  it  is  undergoing 
noo'claattc  time.dcpendent  deflections,  an  experimental  pro¬ 
gram  was  mtliated  to  study  this  phenomenon  by  running 
a  senes  of  tests  in  one  of  the  cold  rooms  at  CRREL 
An  electronically  dnven  ahakef  placed  on  the  ice  cover 
was  used  to  simulate  the  dynamic  case.  A  loading  device 
of  the  same  weight  and  base  shape  was  used  as  a  static 
control  in  the  testa.  Each  test  consisted  of  placing  these 
two  objects  on  an  ice  cover  and  recording  how  their  vertical 
displacements  vary  with  time,  for  a  fixed  dnving  frequency 
of  the  shsker.  A  comparison  of  these  two  curves  esiablisheo 
the  effect  of  the  oscillating  force  component.  Eight  teats 
were  conducted.  It  was  found  that  for  urea  ice  covers 
and  dnving  frequencies  of  1,  10  and  30  Hz  (60.  600,  and 
I SOO  rpm)  the  vibrating  ihakcr  increased  Ihe  vertical  downward 
displacements  and  su^tantially  decreased  the  time  to  break¬ 
through. 

MP  2217 

ICE  NUCLEATION  ACnVITY  OF  ANTARCTIC 
MARINE  MICROORGANISMS- 
Pxrker,  L.V.,  ct  a!,  1985,  20(5),  p.126-128.  12  reh. 
Sullivan.  C.W.,  Forest,  T.W.,  Ackley,  S.F. 

41-2955 

SEA  ICE,  ALGAE,  NUCLEATING  AGENTS. 

A  bnef  review  of  recent  research  leads  to  Ihe  conclusion 
that  scavenging  la  the  mechanism  by  which  mictoorganiams 
are  incorporated  in  sea  ice.  Initial  studies  ate  presented 
of  the  relative  ability  of  melted  sea  ice  and  pure  cultures 
of  ice  algae  and  ice  bactena  to  nucleate  water  droplets 
Details  of  this  process  arc  expounded. 

MP  2218 

PRELIMINARY  SIMULATION  OF  THE  FOR¬ 
MATION  AND  INFILLING  OF  SEA  ICE 
GOUGES. 

Weeks,  W.F.,  et  al,  Dec.  1986,  No.49.  Workshop  on 
Ice  Scour  Research,  Calgary,  Alta.,  I'eb.  5-6,  1985. 
Proceedings.  Ice  scour  and  seabed  engineering.  Ed- 
iled  by  C.F.M.  Lewis,  et  al,  p.259-268,  6  refs. 
Tucker,  W.B.,  Niedoroda,  A. 

41-3118 

SEA  ICE,  ICE  SCORING,  MARINE  DEPOSITS, 
OCEAN  BOTTOM,  SEDIMENT  TRANSPORT, 
DISTRIBUTION.  MODELS,  COMPUTER  AP¬ 
PLICATIONS,  STATISTICAL  ANALYSIS,  BEAU¬ 
FORT  SEA. 

MP  2219 

CORPS  OF  ENGINEERS  sEEK  ICE  SOLU¬ 
TIONS. 

Frankenstein,  G.E ,  Apr  1987,  28(3).  p  5-7,  5  refs. 
41-3140 

LABORATORIES,  ICE  MECHANICS,  MODELS, 
ICE  PRESSURE.  RIVER  ICE.  HYDRAULIC 
STRUCTURES.  ICE  JAMS.  U  S  ARMY  CRREL. 
MP  2220 

ON  ESTIMATING  ICE  STRESS  FROM  MIZEX 
83  ICE  DEFORMATION  AND  CURRENT  MEAS¬ 
UREMENTS. 

Lepphranta.  M.,  ct  al.  Mar.  1986,  SR  86-03,  p.17-19, 
ADA- 172  265.  4  refs. 

Hibler,  W.D .  Ill,  johannessen,  O. 

41-3055 

ICF.  DEFORMATION.  ICE  EDGE,  ICE  ME¬ 
CHANICS.  OCEAN  Ct/RRENTS.  OCEAN 
WAVES.  WIND  FACTORS.  STRESSES.  DRIFT. 
MP  2221 

CRYSTAL  STRUCTURE  OF  FRAM  STRAIT  SEA 

leg. 

Gow.  A,J..  Cl  al.  Mar.  1986,  -SR  86-03.  p  20-29.  ADA- 
172  265.  8  refs. 

Tucker.  W.P..  Weeks.  W.F. 

41-3056 

ICE  CRYSTAL  STRUCTURE,  SEA  ICE.  ICE  COM¬ 
POSITION.  FRAZIL  ICE.  ICE  MELTING.  SNOW 
ICE,  FRAM  STRAIT. 
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MP  2222 

ACOUSTICAL  REFLECTION  AND  SCATTER¬ 
ING  FROM  THE  UNDERSIDE  OF  LABORATO¬ 
RY  GROWN  SEA  ICE:  MEASUREMENTS  AND 
PREDICTIONS. 

Sunton.T.K.,  ct  al.  Nov.  1985, 80(5),  p.1486-1494, 30 
refs. 

Jezek,  K.C.,  Gow,  A I 
41-3068 

ICE  ACOUSTICS,  SEA  ICE,  ICE  BOTTOM  SUR¬ 
FACE,  ACOUSTIC  MEASUREMENT,  SOUND 
TRANSMISSION,  SCATTERING. 

Acoustical  reflection  and  scattering  properties  of  the  underside 
of  undeformed  sea  ice  which  was  grown  in  an  outdoor 
pond  were  studied  Echo  amplitude  fluctuations  of  normat 
incidence  sonar  pings  (100-800  IHz)  were  measured  as  the 
sonars  moved  honzontalfy  undci  the  ice  and  accumufated 
into  echo  amplitude  histograms  The  Rice  probability  dcnsi- 
ty  function  (PDF)  was  fit  to  the  data  and  the  resultant 
statistical  parameter  was  combined  with  the  Eckart  acoustical 
scattering  theory  to  estimate  an  rms  roughness  of  the  water/ice 
interface  to  be  0  3  mm  Because  the  ice  thin  sections 
showed  the  ice  to  be  porous  and  permeable  at  the  interface 
with  dendrites  0  5  mm  thick,  it  appeared  that  the  dendrites 
controlled  the  scattering  The  average  reflection  coefficient 
was  of  the  order  005  The  low  reflection  coefficient 
flow  compared  to  the  0  35  value  which  is  predicted  from 
the  bulk  properties  of  sea  ice)  was  attributed  to  the  dendritic 
structure  which  was  porous  and  permeable  at  the  water/ice 
interface.  From  the  data  and  modeling  done,  scattering, 
and,  hence,  echo  fluctuations,  for  normal  incidence  sonars 
of  various  frequencies  and  beamwidths  were  also  predicted 

MP  2223 

VERIFICATION  TESTS  FOR  A  STIFF  INCLU¬ 
SION  STRESS  SENSOR. 

Cox.  G.F.N.,  et  »l.  Feb  1987,  24(1),  p  81-88,  14  refs. 
Johnson,  J.B. 

41-3301 

ROCK  MECHANICS,  STRAIN  MEASURING  IN¬ 
STRUMENTS,  STRESSES,  ICE  MECHANICS,  IM¬ 
PURITIES. 

MP  2224 

CHEMICAL  SOLUTIONS  TO  THE  CHEMICAL 
PROBLEM. 

Minsk,  L.D.,  Canadian  Building  Congress,  4th.  Oct.  6- 
8,  1985.  Proceedings  I  earning  from  experien¬ 
ce/avoiding  failures,  Ottawa,  Ont.,  National  Research 
Council,  Canada,  1985,  p  238-244,  9  refs..  With 
French  summary. 

41-3194 

PAVEMENTS.  CORROSION,  CONCRETE 
STRENGTH.  ICE  .MELTING,  SALTING, 
BRIDGES.  ICE  CONTROL.  ROAD  ICING. 
CHEMICAL  ICE  PREVENTION.  ANTIFREEZES. 
SNOW  REMOVAL.  DAMAGE.  ICE  REMOVAL, 
TEMPERATURE  EFFECTS. 

The  cheapest  deicing  chemical  to  procurc—sall— is  one  of 
the  most  effeettve  freezing  point  depressants,  but  it  can 
also  be  one  of  the  most  costly  where  material  degradation 
results  from  eleclrolylic  corrosion  Damage  lo  pasements, 
primarily  bridge  decks  and  elevated  highways,  and  the  high 
cost  of  repair  or  rehabilitation,  has  spurred  the  search  for 
effective  but  non-detrimental  deicing  chemicals  The  most 
promising  material  is  calcium  magnesium  acetate  (CMAf 
which  tests  made  to  date  have  shown  lo  exhibit  little  or 
no  corrosion  potential,  under  generally-occurring  condilions, 
and  to  have  an  acceptable  melting  action  The  nature 
of  salt  action  on  concrete  and  characteristics  for  a  chemical 
to  serve  as  an  effective  deicing  agent  arc  reviewed  Also, 
candidate  chemicals  other  than  CMA  are  discussed  Re¬ 
search  to  improve  chemical  control  of  snow  and  ice,  b-ith 
underway  and  proposed,  is  reviewed,  and  the  outlook  for 
reduced  damage  to  structures  is  assessed 

MP  2225 

SPACEBORNE  .SAR  AND  SEA  ICE:  A  STATUS 
REPORT. 

Weeks.  w‘f  .  July  1.  1983,  No  83-11.  NASA-CR-173 
186.  Spaceborne  Imaging  Radar  Symposium.  Pasade¬ 
na,  CA,  Jan.  17-20.  1983.  Proceedings.  p.ll3-ll5, 
N84-I64I2 
41-3347 

SEA  ICE  DISTRIBUTION.  REMOTE  SENSING. 
ICE  CONDITION'S.  ICE  MECHANICS,  ICE  SUR¬ 
FACE.  ICE  COVER  THICKNESS.  SNOW  TEM¬ 
PERATURE.  WIND  DIRECTION. 

MP  2226 

REFERENCE  GUIDE  FOR  BUILDING  DIAG¬ 
NOSTICS  EQUIPMENT  AND  TECHNTQUF„S. 
McKenna.  C .  ct  al.  July  1 985.  DEB-TR-86-06.  1 48p . 
ADA-179  142.  Refs,  p.142-148 
Mums.  R  H. 

41-3359 

BUILDINGS  INDOOR  CTIMATES.  MANUALS. 
HEATING  AIR  I  EAKAOE.  VENTILATION. 
MEASURING  INSTRU.MENTS.  ENGINEERING. 


MP  2227 

CLASSIFICATION  AND  LABORATORY  TEST¬ 
ING  OF  ARTIFICIALLY  FROZEN  GROUND. 
Sayles,  FH.,  et  al.  Mar.  1987,  1(1),  p  22-48,  Refs, 
p  45-48. 

41-2766 

STRAIN  TESTS,  FROZEN  GROUND 
STRENGTH.  SOIL  FREEZING,  ARTIFICIAL 
FREEZING.  SALINITY. 

The  proposed  guidelines  for  classifying  artificially  frozen 
ground  are  based  on  the  Unified  Soil  Classification  System, 
with  the  addition  of  salinity  evaluation  For  testing  frozen 
soils  in  the  laboratory,  it  is  recommended  that  axial  loading 
strain  rates  be  0  1  and  1%/min.  constant  stress  loadings 
for  creep  testing  be  70,  50.  30,  and  10%  of  the  strength 
values  obtained  from  the  constant  strain  rate  test  performed 
at  1%/min,  temperatures  of  the  tests  be  -2.  -5,  and  -10 
C,  the  test  specimen  shape  and  size  be  a  right  circular 
cylinder  with  height-to-diameter  ratio  of  2  or  mere  and 
a  diameter  be  at  least  10  times  that  of  the  largest  soil 
particle  size,  specimen  end  caps  be  lubricated  where  possible, 
and  the  test  loading  system  have  a  stiffness  at  least  five 
times  that  of  the  test  specimen 

MP  2228 

SaENTIFIC  CHALLENGES  AT  THE  POLES. 
Welch,  J.P.,  ct  al.  May  1987,  28(5),  p.23-25,  1 1  refs 
Eppicr,  D.T.,  Lohanick,  A. 

41-3408 

ARCTIC  LANDSCAPES.  RESEARCH  PROJECTS, 
REMOTE  SENSING.  ICE  SURFACE.  SNOW  SUR¬ 
FACE,  MICROWAVES. 

MP  2229 

EFFECT  OF  SNOW  ON  VEHICLE-GENERATED 
SEISMIC  SIGNATURES. 

Albert,  D.G.,  Apr,  1987,  81(4),  p.881-887.  14  refs. 
For  previous  versions  see  40-3531,  40-3544. 

41-3887 

SNOW  COVER  EFFECT,  MILITARY  OPERA¬ 
TION.  SEISMOLOGY,  ACOUSTICS.  ATTENUA¬ 
TION.  VEHICLES. 

MP  2230 

ANNEALING  FECRYSTALLIZATION  IN 
LABORATORY  AND  NATURALLY  DEFORMED 
ICE. 

Gow,  A.J.,  et  al.  Mar.  1987,  48(3)  Supplement, 
p.(Cl)271-(CI)276,  With  French  summary.  9  refs. 
Shcehy,  W. 

41-3957 

RECRYSTALLIZATION.  ICE  CRYSTAL  SI  kUC- 
TURE.  ICE  DEFORMATION.  ICE  STRENGTH, 
ICE  CRYSTAL  NUCLEI.  ICE  MELTING.  PRES¬ 
SURE. 

Results  arc  presented  of  annealing  reerystallizaiion  in  both 
naturally  and  laboratory  deformed  ice  Thin  seetiun  tech- 
niques  were  used  to  follow  the  progress  of  rccryslaltizaliim 
which,  in  the  case  of  highly  compressed  lec  pellets  annealed 
at  -3  C.  showed  that  ax  soon  as  any  new  crystal  wav  nucleated 
in  the  deformed  ice  matrix  it  retained  its  lattice  orientation 
over  the  duration  of  the  rccrystallization.  Laboratory  an- 
ncaling  at  ambient  pressures  of  highly  deformed,  strongly 
oriented  crystal  ice  from  cores  deep  in  the  Antarcliv  Ivc 
Sheet  resulted  in  growth  of  very  large  crystals  cxhibiiing 
c-axts  orientations  very  much  degraded  with  respect  lo  the 
original  ice  Textures  and  fabrics  of  the  same  ice  annealed 
al  200  bars  confining  pressure  closely  resembled  those  observed 
in  ICC  undergoing  dynamic  (annealing)  reerystallizaiion  al 
190-200  bars  overburden  pressure  near  the  base  of  the  ice 
sheet,  which  at  this  location  in  Antarct'ca  was  at  pressure 
melting  (Auth ) 

MP  2231 

RESTRAINTS  ON  THIN  SECTION  ANALYSIS 
OF  GRAIN  GROWTH  IN  UNSTRAINED  POLY- 
CRYSTALLINE  ICE. 

Gow,  A  J  ,  Mar  1987.  48(3)  Supplement,  p  (Cl)277. 
(Cl)28l,  With  French  summary.  8  refs. 

41-3958 

ICE  CRYSTAL  GROWTH.  ICE  CRYSTAL  STRUC¬ 
TURE.  GRAIN  SIZE.  AIR  ENTRAINMENT.  BUB¬ 
BLES.  TESTS 

Tests  were  performed  at  -I  C  evaluate  the  effects  of 
a  free  surface  and  the  thickness  dimensions  of  Inin  sections 
on  the  growth  of  grams  m  fine-grained,  porc-rich.  strain 
free  polycrysialtme  ice  Results  show  that  negligible  growth 
of  grains  iKcurs  when  the  mean  size  of  grains  is  more 
than  I  5  lo  2  limes  the  section  thickness  Oram  growth 
in  thicker  sections  was  significant  for  the  fad  that  gram 
boundary  migration,  leading  lo  3-4  fold  increases  in  average 
grain  size,  was  virliially  unaffected  by  the  presence  of  large 
numbers  of  bubbles  in  the  ice  Nor  was  there  any  evidence 
lo  indicate  any  concentrating  of  bubbles  along  migrating 
boundaries  Cirain  boundary  grooving  was  a  characteristic 
feature  of  most  sections  undergoing  grain  growth  fhis 
implies  actiixl  migration  of  grosives  during  grain  growth 
The  fact  that  the  total  length  of  grooves  decreased  with 
increasing  gram  size  also  implies  some  process  of  groove 
consumplii'.i  during  gram  growth  Three  dimensional  gtam 
growth  measurements  in  hulk  samples  compared  favorably 
with  those  obtained  from  sections  two  to  three  tir.ies  thicker 
than  the  mean  gram  diameter  (zkuth ) 


MP  2232 

CHEMICAL  PROPERTIES  OF  SNOW  IN  THE 
NORTHEASTERN  UNITED  STATES. 

Kumai,  M.g  Mar.  1987, 48(3)  Suppiementp  p.(Cl)625- 
(Cl)630,  With  French  summary.  7  refs. 

41-3959 

SNOW  COMPOSITION.  CHEMICAL  PROPER- 
TIES,  AEROSOLS,  AIR  POLLUTION,  SCAN- 
NING  ELECTRON  MICROSCOPY,  SNOWFALL, 
WIND  DIRECTION,  X  RAY  ANALYSIS,  IONS, 
UNITED  STATES— NEW  HAMPSHIRE— HANO¬ 
VER. 

Samples  of  fresh  snow  from  Hano>er.  NH.  were  found 
to  be  slightly  acidic,  with  pH  ranging  from  3  56  to  5.63. 
and  had  electrolytic  conductivities  in  the  range  2  52  to  800 
microS/cm  Snowfalls  accompanied  by  southerly  winds 
from  densely  populated  areas  averaged  aoout  3  times  higher 
in  hydrogen  ion  concentration  and  electrolytic  conductivity 
than  snowfalls  accompanied  by  northerly  winds  from  less 
populated  areas  Particles  found  in  fresh  snow  examined 
with  a  scanning  electron  microscope  and  an  energy  dispersive 
X-ray  analyzer  were  most  frequently  soil  minerals,  with  some 
fly  ash  pa.ticles.  and  occasionally  diatoms  and  pollen  Sul¬ 
fur-rich  black  particles  were  presumed  lo  be  from  local  oil- 
fired  heating  and  electric  power  plants,  ivhile  siitcon-rich 
fly  ash  particles  were  assumed  to  have  originated  al  distant 
coahflred  electric  power  plants. 


MP  2233 

LABORATORY  INVESTIGATIONS  OF  LOW 
TEMPERATURE  CRACKING  SUSCEPTIBILITY 
OF  ASPHALT  CONCRETE. 

Janoo,  V.C.,  ct  al,  Paving  in  Cold  Areas  Mini  Work¬ 
shop.  3rd,  Ottawa,  Ontario.  July  20*22,  1987.  Pro¬ 
ceedings,  Voi.l,  Ottawa,  Ministry  of  Transportation 
and  Communications,  July  1987,  p  397-415,  8  refs.. 
With  Japanese  summary. 

Chamberlain.  E.J. 

41-4030 

BITUMINOUS  CONCRETES,  LOW  TEMPERA¬ 
TURE  TEwSTS,  CONCRETE  STRENGTH,  THER¬ 
MAL  STRESSES.  CRACKING  (FRACTURING). 
CEMENT  ADMIXTURES,  STRAINS,  TEMPERA¬ 
TURE  EFFECTS,  RHEOLOGY.  TESTS.  TENSILE 
PROPERTIES. 

A  laboratory  teat  program  to  study  the  behavior  of  asphalt 
concrete  at  low  temperatures  is  underway  at  USA  CRREU 
The  effects  on  vtrengih  and  thermal  stresses  and  strains, 
o»  icm^.raiurc.  temperature  cycling,  tensile  creep,  types  of 
asphalt  cement  and  later  the  influence  of  additives  are  included 
ir  this  investigation  Hie  results  from  these  tests  will 
be  used  to  evaluate,  vali.late  and  modify  two  existing  thermal 
cracking  models  After  verifleation  in  the  laboratory,  the 
models  will  be  tested  m  the  field  If  either  model  is 
successful.  It  IS  expected  that  one  will  be  incorporated  in 
the  »vera!l  Corps  of  Engineers  design  procedures  for  asphalt 
concrete  pavements 


MP  2234 

STATEMENT  OF  RESEARCH  NEEDS  TO  AD¬ 
DRESS  AIRPORT  PAVEMENT  DISTRESS. 
Vinson,  T.S  .  cl  al.  Paving  in  Cold  Areas  Mini  Work¬ 
shop.  3rd.  Ottawa,  Ontario,  July  20-22,  1987  Pro¬ 
ceedings.  Vol  2,  Ottawa.  Ministry  of  Transportation 
and  Communications.  July  1987,  p  981-1012,  11  refs., 
With  Japanese  summary. 

Berg,  R  L..  Tomita,  H. 

41-4050 

AIRPORTS.  COLD  WEATHER  PERFORMANCE. 
PAVEMENTS.  CRACKING  (FRACTURING). 
FROST  HEAVE.  ICE  COVER  EFFECT.  SNOW 
COVER  EFFECT.  THERMAL  STRESSES.  BEAR¬ 
ING  STRENGTH.  FREEZE  THAW  CYCLES. 
DAMAGE.  DRAINAGE. 

In  carl)  fall  1984  the  Federal  Aviat'on  Administration  (FAA). 
funded  the  I  .S  Army  Cold  Rcgionv  Research  and  Engmecnng 
l.abor3tory  (LSACRREL)  to  conduct  a  viudy  of  airport 
pavements  m  cold  rcgionv  of  the  United  .States  At  U.SAC* 
RRHL'v  request,  the  American  Association  of  Airport  Execu¬ 
tives  (.\AAE;)  sent  a  questionnaire  lo  over  325  general  aviation 
a.rports  in  i.old  rcgionv  The  revolts  from  over  200  responses 
were  (.ompiled  and  evaluated  and  n.er  20  airport  managers 
were  contacted  for  additional  dcia  Is  Site  visitations  were 
made  to  36  airp^uts  to  obtain  .vdditional  information  Hie 
m  tst  iommon  pavement  problems  identified  in  the  study 
were  associated  with  non-trarflc-related  phenomena  and  includ¬ 
ed  (1|  prc-esisting  cracks  reflecting  through  asphalt  concrete 
overlays  (2)  thermal  cricking  and  longitudinal  cracking 
Most  of  the  airports  cspcricnccd  (I)  water  pumping  up 
through  craiks  ..ud  |omts  m  the  p.avcments  during  spring 
thaw,  or  additional  roughness  due  to  rlifferenltal  frost 
heave  in  the  winter.  i«r  Niih  problems  .Many  airport 
managers  reported  that  debris  was  generated  at  cracks  during 
the  Winter  and  spring  Pavement  problems  can  often  be 
tiavci!  to  ihc  cvniiitionary  hotory  of  general  aviation  airports 
and  the  lack  of  lonsidcraiion  for  site  drainage  Rased 
on  the  rciognition  of  ihc'c  pr*»blcm».  several  future  research 
programs  are  identified 
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SUMMARY  OF  PROPER  COLD  WEATHER 
PAVEMENT  REPAIR  METHODS. 

Eaton,  R.A.,  Paving  in  Cold  Areas  Mini  Workshop, 
3rd,  Ottawa,  Ontario,  July  20-22, 1987.  Proceedings, 
Vol.2,  Ottawa,  Ministry  of  Transportation  and  Com¬ 
munications,  July  1987,  p.1013-1027,  5  refs.  With 
Japanese  summary. 

41-4051 

PAVEMENTS,  COLD  WEATHER  CONSTRUC¬ 
TION.  BITUMINOUS  CONCRETES,  DAMAGE, 
ROAD  MAINTENANCE.  FREEZE  THAW  CY¬ 
CLES,  DRAINAGE  CONSTRUCTION  MATERI¬ 
ALS,  COMPACTION,  EQUIPMENT,  SEALING. 
Currently  available  portable  construction  equipment  can  pro¬ 
vide  hot  asphalt  concrete  on  a  year-round  basts  in  cold 
regions  Ihis  permits  rapid  and  permanent  repairs  to 
pavements  if  potholes  occur  o'  utility  cuts  are  made  when 
the  local  hot  asphalt  concrete  plants  are  closed  for  the 
winter 
MP  2236 

PORTABLE  HOT-WATER  ICE  DRILL. 

Tucker,  W.B.,  ct  al,  June  1987,  14(1),  p.57-64,  5  refs. 
For  another  version  see  41-2676. 

Govoni,  J.W. 

41-4216 

ICE  DRILLS.  THERMAL  DRILLS,  PENETRA¬ 
TION  TESTS,  ICE  COVER  THICKNESS.  OFF¬ 
SHORE  DRILLING,  WATER  TEMPERATURE, 
OFFSHORE  STRUCTURES.  EQUIPMENT. 

A  portable  hot-water  drilling  system  has  been  developed 
for  conducting  detailed  thickness  surveys  of  multi-year  sea 
ice.  Primary  components  of  the  system  are  a  propane- 
fired  water  heater  and  a  twin-piston  pump  which  is  driven 
by  a  small  gasoline  engine  When  assembled,  the  system 
IS  mounted  on  a  sled  which  can  be  moved  across  relatively 
smooth  ice  surfaces  by  two  persons  The  system  components 
easily  fit  inside  a  BEll  205  or  212  helicopter  for  movement 
to  other  locations.  A  Held  program  in  .Spnl  and  May 
1986  proved  the  viability  of  the  system  for  npidly  penetrating 
multi-year  sea  ice  in  relatively  cold  ambient  temperatures 
The  prototype  drill  penetrated  ice  at  ates  of  3  m/min 
A  43-cm-diameter  ring  can  be  quickly  substituted  for  the 
normal  drilling  probe  This  nng  is  useful  for  making 
larger  holes  through  the  ice  for  the  release  or  recovery 
of  instruments  Overall  performance  of  the  drilling  system 
was  highly  satisfactory  during  the  field  investigations  Fu¬ 
ture  systems,  however,  will  incorporate  fuel  oil  burners  and 
higher-pressure  pumps  to  achieve  higher  penetration  rates 
as  well  as  to  take  advantage  of  more  readily  available  fuel 
sources 
MP  2237 

RIVER  WAVE  RESPONSE  TO  THE  FRICTION- 
INERTIA  BALANCE. 

Fcrrick,  M.G..  ct  al.  National  Conference  on  Hydrau¬ 
lic  Engineering,  Williamsburg,  VA,  Aug.  3-7,  1987. 
Proceedings,  New  York,  American  Society  of  Civil 
Engineers.  1987,  p.764-769.  2  refs. 

Ascc,  M. 

41-4222 

RIVER  FLOW.  WATER  WAVES.  WAVE  PROPA¬ 
GATION.  FRICTION.  UNSTEADY  FLOW.  ICE 
JAMS.  ICE  BREAKUP.  FLOODS.  ANALYSIS 
(MATHEMATICS). 

The  changing  character  of  the  solution  of  the  Saint-Venant 
equations  for  river  flow  problems  with  the  dimensionless 
parameter  F(I)  reflects  a  changing  balance  between  friction 
and  inertia  1  Iincanrc  and  place  these  equatiors  in  nondi- 
mcnsiunal  form,  and  obtain  solutions  or  consider  the  structure 
of  the  solution  in  different  ranges  of  F(l)  The  volutions 
fo'  ineriia-dominated  flow  and  for  friction-dominated  flow 
have  similar  form  but  represent  fundamentally  different  ph)st- 
cal  proccsscv  In  treating  the  transition  between  theve 
extremes  i  identify  and  obtain  expressions  for  the  fnclional 
attenuation  of  disturbances  transmitted  by  dynamic  waves 
MP  2238 

DIAGNOSTIC  ICE-OCEAN  MODEL. 

Hiblcr.  W.D..  Ill.ci  al.July  1987.  17(7).  p987.!0I5. 
36  refs. 

Bryan.  K 
41-4208 

OCEAN  CURRENTS.  SEA  ICE.  ICE  WATER  IN¬ 
TERFACE.  MATHEMATICAL  MODELS 

A  coupled  ice-occan  model  sui'abic  for  simulating  ice-ocean 
circulation  over  a  seasonal  cycle  is  developed  by  coupling 
a  dynamic  thermodynamic  sea  ice  model  with  a  multilevel 
baroelinic  ocean  model  Thiv  model  is  used  to  mvestifcate 
the  effect  of  ocean  circulation  on  seasonal  sea  ice  simulations 
by  carrying  out  a  simulation  of  the  Arctic.  Greenland  and 
Norwegian  seas  The  ocean  model  contains  a  linear  term 
that  damps  the  ocean's  temperature  and  salinity  towards 
climatology  The  damping  term  was  chosen  to  have  a 
three-year  relaxation  time,  equivalent  to  the  adjustment  time 
of  the  pack  ice.  No  damping,  however,  was  applied  to 
the  uppermost  layer  of  the  (Kcan  miKlcl.  which  is  in  direct 
contact  with  the  mo.ing  pack  icc  This  damping  pr«edtire 
allows  seasonal  and  shorter  time-scale  variabiJity  to  be  simulat¬ 
ed  in  the  ocean,  but  does  not  allow  the  moilcl  to  drift 
away  from  iKcan  climatology  on  longer  time  scales  l-or 
the  standard  experiment,  an  initial  intcgraiton  of  five  years 
was  performed  at  one-day  time  steps  and  a  I  45  deg  by 


1  45  deg  resolution  in  order  to  obtain  a  cycle  equilibrium. 
For  comparison,  a  five-year  simulation  with  an  ice-only  model, 
and  shorter  one-year  sensitivity  simulations  without  surface 
salt  fluxes  and  without  ocean  currents,  were  also  carried 
out.  Input  fields  consisted  of  climatological  surface  air 
temperatures  and  mixing  ratios,  together  with  daily  gcostrophic 
winds  from  1979  Operational  features  of  the  model  are 
described  and  an  analysts  is  given  in  terms  of  the  advance 
and  retreat  of  the  tee  edge,  tee  melt  fluxes,  heat  transport 
and  atmospheric  heat  balance.  (Auth  mod ) 

MP  2239 

CHEMICAL  FRACTIONATION  OF  BRINE  IN 
THE  MCMURDO  ICE  SHELF,  ANTARCTICA. 
Cragin,  J.H..  cl  al.  1986,  32(112),  p  307-313.  Wiih 
French  and  German  summaries ,  21  refs  For  dif¬ 

ferent  source  see  38-688  or  13F-28806 
Gow,  A.J ,  Kovacs.  A. 

41-4281 

ICE  CORES.  ICE  SALINITY.  ICE  COMPOSITION. 
ICE  SHELVES,  ICE  PHYSICS,  ANTARCTICA— 
MCMURDO  SOUND. 

During  the  austral  summers  of  1976*77  and  1978-79.  several 
ICC  cores  were  taken  from  the  McMurdo  Ice  Shelf  brine 
zone  to  investigate  Its  thermal,  physical,  and  chemical  proper¬ 
ties  Chemical  analyses  of  brine  samples  from  the  youngest 
(uppermost)  brine  wave  show  that,  except  for  the  advancing 
front,  It  contains  sea  salts  in  normal  sea-water  proportions 
Further  inland,  deeper  and  older  brine  layers,  though  highly 
saline  (S>200  per  mill),  arc  severely  depleted  in  (S04)2- 
/Na-f-  ratio  being  an  order  of  magnitude  less  than  that 
of  normal  sea-water  Consideration  of  the  solubility  of 
alternative  salts,  together  with  analyses  of  Na+.  K  +  ,  Ca2  + 

,  Mg2-f,  (S04)2-.  and  O-  concentrations,  shows  that  the 
sulfate  depletion  ts  probably  due  to  seleetivc  precipitation 
of  mirabilite.  Na2S04  10H2O  The  location  of  the  inland 
boundary  of  brine  penetration  is  closely  related  to  the  depth 
at  which  the  brine  encounters  the  (irn/tcc  transition  How¬ 
ever,  a  small  but  measurable  migration  of  brine  is  still  occurring 
in  otherwise  impermeable  tee.  this  is  attributed  to  eutectic 
dissolution  of  the  ice  by  concentrated  brine  as  it  moves 
into  deeper  and  warmer  parts  of  the  McMurdo  Ice  Shelf 
(Auth ) 

MP  2240 

PHYSICAL  PROPERTIES  OF  SUMMER  SES 
ICE  IN  THE  FRAM  STRAIT. 

Tucker,  W.B,  ct  al.  June  30.  1987.  92(C7).  p6787- 

6803.  37  refs 

Gow,  A.J..  Weeks,  W.F. 

41-4238 

ICE  PHYSICS.  SEA  ICE.  ICE  EDGE.  SNOW 
COVER  EFFECT,  ICE  COVER  THICKNESS.  ICE 
SALINITY,  ICE  CRYSTAL  STRUCTURE.  SEA¬ 
SONAL  VARIATIONS.  FRAM  STRAIT. 

The  physical  properties  of  sea  tee  in  the  Pram  Strait  region 
of  the  Greenland  Sea  were  examined  during  June  and  July 
1984  in  conjunction  with  the  Marginal  Icc  /.one  Experiment 
field  program  .Most  of  the  ice  sampled  within  Fram 
Strait  during  this  period  was  multiyear  Thicknesses  and 
other  properties  indicated  that  none  of  the  multiyear  icc 
was  older  than  4  to  5  years  Snow  cover  on  the  multiyear 
ice  averaged  29  cm.  while  that  on  first-year  icc  averaged 
only  8  cm  deep  This  difTcrcnce  may  be  related  to  enhanced 
sublimation  of  the  snow  on  the  thinner  first-year  ice  The 
salinity  profiles  of  first-year  icc  clearly  show  the  effects 
of  ongoing  bnne  drainage  in  that  profiles  from  cores  dniicd 
later  in  the  experiment  arc  substantially  less  saline  than 
earlier  cores  Thin  section  examinations  of  crystal  structure 
indicate  that  about  75'^  of  the  ice  consisted  of  congelation 
ICC  with  typically  columnar  type  crystal  structure  The 
remaining  25'".  consisted  of  granular  ice  with  only  a  few 
occurrences  of  snow  icc  The  granular  ice  consisted  primari¬ 
ly  of  frazil,  found  in  small  amounts  at  the  lop  of  floes 
but  mainly  observed  m  multiyear  ridges  The  horinmiiUy 
oriented  crystal  c  axes  showed  carious  degrees  of  alignment 
ranging  from  no  alignment  to  strong  alignments  m  which 
the  alignment  direction  changed  with  depth,  implying  a  change 
in  floe  orientation  with  respect  to  the  i*ccan  current  at 
the  ice-water  interface  during  ice  growth  nsidcncc  of 
crystal  retexturing  was  observed  in  the  upper  meter  of  nearly 
every  multiyear  core  This  retexturing.  consissmg  i>f  gram 
boundary  smoothing  and  nearly  complete  ohlilcratior.  of  the 
ICC  platelet-brine  layer  substructure,  is  attributed  to  summer 
warming 

MP  2241 

MESOSCALK  SEA  ICE  DEFORMATION  IN 
THE  EAST  GREENLAND  .MARGINAL  ICE 
ZONF^ 

LcppXranU,  M .  cl  al.  June  30.  1987,  92(0*^).  p  7060- 
7070.  23  refs. 

Hiblcr.  WD..  Ill 
41-4261 

ICF.  MECHANICS.  DRIFT.  ICE  FLOES.  ICE  CON¬ 
DITIONS.  microwaves,  ocean  CLRRENT.S. 
ICE  EDGE.  ANALYSIS  (MATHEMATICS) 

In  this  paper,  mesoscaSe  (in  km)  uc  kmcmato-s  data  obtai  led 
du'ing  the  drift  phase  of  the  I***'  Marginal  ke  /one  I  xpen 
meni  arc  analyzed  The  measurements  were  nailc  with 
a  microwave  transponder  system  accurate  to  hetier  than 
1  m  from  the  point  of  view  of  granular  mc«ba  theory, 
the  ICC  pack  was  dose  to  ideal  Over  ihe  scale  of  the 
array  the  pack  was  quite  regular,  with  fltwv  n(  rclatoeiv 
uniform  si/e  closely  packed  together  The  mam  external 


driving  force  for  the  ice  was  the  ocean  current.  Simultaneous 
current  measurements  were  made  at  three  of  the  strain  array 
sites  The  ice  behaved  in  a  relatively  rigid  manner,  with 
more  shear  than  dilatation  occurring  Least  squares  fits 
of  the  strain  rate  tensor  showed  the  deformation  field  to 
be  quite  homogeneous  Superimposed  on  the  rigid  motion 
were  smaller  fluctuations  with  a  spectrum  falling  off  proportion¬ 
al  to  frequency  to  the  power  of -3/2  to  -2  Qosc  examination 
of  individual  strain  lines  showed  rather  discontinuous  distance 
changes  more  representative  of  plastic  slip  rather  than  floe 
bumping  Although  a  substantial  signal  at  the  inertial 
peri(^  was  present  in  the  absolute  drift,  no  clear  peaks 
at  this  period  occurred  in  the  spectra  of  the  strain  rate 
tensor  invariants  Analysis  of  the  spatial  variation  of  the 
underlying  ocean  currents  revealed  quite  a  different  picture 
from  that  of  the  ice  kinematics  In  particular,  the  current 
field  exhibited  a  much  greater  spatial  variability  than  the 
ice  motion,  with  considerable  variance  at  the  inertial  pen^ 
Coherence  between  the  ice  and  ocean  differential  velocity 
was  small  for  all  frequencies  Overall,  the  rigid  interactive 
character  of  the  compact  icc  cover  prevented  most  of  the 
differential  ocean  currents  from  being  transferred  to  the 
differential  tee  motion 

MP  2242 

ROLE  OF  FLOE  COLLISIONS  IN  SEA  ICE 
RHEOLOGY. 

Shen,  H.H..  ct  al.  June  30. 1987, 92(C7).  p.7085-7096, 
21  refs. 

Hiblcr.  W.D ,  III,  Lcpparania.  M. 

41-4263 

ICE  MECHANICS.  ICE  FLOES,  ICE  EDGE,  ICE 
DEFORMATION,  STRESSES,  RHEOLOGY, 
MATHEMATICAL  MODELS.  PACK  ICE. 

A  colltstonal  rheology  for  an  idealized  two-dimensional  flow 
of  a  fragmented  tee  field  is  derived  This  fragmented 
ice  field  IS  modeled  as  an  assembly  of  identical  smooth 
disks  Collisions  between  neighboring  disks  are  caused 
by  the  mean  deformation  field  These  collisions  transfer 
momentum  which  produces  the  internal  stresses  in  the  deform¬ 
ing  ice  field  By  equating  the  cotlisional  energy  losses 
to  the  deformational  energy,  a  relationship  between  the  stress 
and  strain  rate  ts  quantified  To  demonstrate  the  essential 
idea,  an  analytical  derivation  is  first  given  under  quite  restricted 
assumptions  A  Monte  Carlo  simulation  is  then  developed 
to  provide  a  more  general  approach  for  the  analysis  It 
IS  found  that  the  collisional  stresses  are  proportional  to 
the  square  of  disk  diameter  and  the  square  of  the  deformation 
rate  The  magnitude  of  stresses  is  also  found  to  merease 
rapidly  as  the  collisional  restitution  of  disks  increases  The 
collisional  rheology  yields  zero  tensile  strength.  The  as¬ 
sociated  normal  flow  rule  commonly  used  in  the  plastic 
rheology  ts  not  valid  m  the  collisional  rheology  It  is 
found  that  the  collisional  stresses  arc  very  small  Conse¬ 
quently.  the  resulting  stress  divergence  is  estimated  to  be 
much  lower  than  the  air  stress  typically  encountered  in 
the  marginal  ice  zone  However,  these  collisional  stresses 
become  singular  as  the  maximum  compactness  is  reached, 
indicating  that  a  different  mechanism  may  exist  in  that 
extreme. 

MP  2243 

COLD  REGIONS  ROOF  DESIGN- 
Tobiasson.  W„  Aug  1987.  N0.SI6.  p.457-458. 
41-4277 

ROOFS.  WATERPROOFING.  ICING,  SNOW 
SLIDES.  DESIGN,  MOISTURE.  COLD  WEATH¬ 
ER  CONSTRUCTION.  W'ATERSHEDS.  CON¬ 
STRUCTION  MATERIALS.  DRAINAGE.  POLAR 
REGIONS. 

MP  2244 

CHANGES  IN  THE  SALINITY  AND  POROSITY 
OF  SEA-ICE  SAMPLES  DURING  SHIPPING 
AND  STORAGE. 

Cox.  G.F.N..  Cl  al.  1986.  32f’  12).  371-375.  7  refs.. 

With  French  and  German  summaries 
Weeks.  W.F 
41-4291 

ICE  SALINITY.  POROSITY.  SF.A  ICE.  TRANS- 
PORTATION.  STORAGE 

A  theoretical  examination  of  valmity  an<i  porosity  changes 
introduced  in  sca-icc  sampicv  by  hnne  expulsion  and  gas 
entrapment  caused  by  thermal  cycling  during  shipping  and 
storage  shows  that  in  extreme  cases  such  effects  can  be 
significant,  resulting  in  1 5"^  reductions  in  porosity  (n)  More 
representative  scenarios  give  porosity  changes  of  less  than 
2"'-  whtvh.  assuming  that  u.e-propcri)  variations  scale  with 
n(l,2).  result  in  property  variatirns  of  less  than  I'# 

MP  2245 

METHOD  OF  MEASURING  LIQUID  WATER 
MASS  FRACTION  OF  SNOW  BY  ALCOHOL  .SO¬ 
LUTION. 

Fisk.  DJ.  1986.  32(1  12).  p  538-541.  3  refs.  With 

French  and  German  summaries 

41.43!1 

.SNOW  water  CONTENT,  UNFROZEN 
WAFER  CONTENT.  TEMPERATURE  MEAS- 
I  REMENT.  MEASURING  IN.STRUMENTS. 
THEORIES.  HP  \T  TRANSFER 

A  mcth«*«t  of  m«ti.*.»  mcasuremc.n’s  of  the  liquid  water 
fraction  of  snow  ha»  been  developed  in  which  a  snow  sample 
iv  <lis\(il%ed  m  methanol  to  pro<luce  a  temperature  depression 
Pic  depression  is  linearly  related  to  the  liquid  water  content 
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of  the  snow  serople.  A  single  operitor  csn  petfonn  four 
to  five  mcssurements  per  hour  with  s  msxitnum  absolute 
error  of  1.0%- 

MP  2246 

VENTS  AND  VAPOR  RETARDERS  FOR  ROOFS. 
Tobiasson,  W.,  U.S.  Army  Cold  Regions  Research  and 
Engineering  laboratory,  (1986],  lip..  Paper  pre¬ 
sented  at  the  Symposium  on  Air  Infiltration,  Ventila¬ 
tion  and  Moisture  Transfer,  Ft.  Worth,  TX,  Dec.  1986. 
22  refs. 

41-4575 

ROOFS,  AIR  LEAKAGE,  MOISTURE,  VENTILA¬ 
TION,  INDOOR  CLIMATES,  HUMIDITY, 
WATER  VAPOR,  AIR  TEMPERATURE,  CON¬ 
DENSATION,  COUNTERMEASURES. 

MP  2247 

DEVIATION  OF  GUIDELINES  FOR  BLASTING 
FLOATING  ICE. 

Mellor,  M..  Feb.  1987,  13(2),  p.193-206,  12  refs. 

41- 4495 

ICE  BLASTING,  PROJECTILE  PENETRATION, 
FLOATING  ICE. 

MP  2248 

TRAILING-TIRE  MOTION  RESISTANCE  IN 
SHALLOW  SNOW. 

Blaisdell,  G.L.,  International  Conference  of  ISTVS, 
9th,  Barcelona,  Spain.  Aug.  31 -Sep.  4,  1987.  Pro¬ 
ceedings,  Vol.l.  Hanover,  NH,  International  Society 
for  Terrain  Vehicle  Systems  (ISTVS),  (1987],  p.296- 
304,  6  refs. 

42- 2 

SNOW  STRENGTH.  TRAFFICABILITY,  VEHI¬ 
CLES.  SNOW  COVER.  GROUND  THAWING, 
TIRES,  SNOW  COMPACTION,  VELOCfTY, 
TESTS. 

CoflSHlerable  attention  has  been  luven  to  the  subiect  of  mouon 
resistance  of  urcs  traveling  in  virgin  snow.  Trailing  tires 
(those  that  follow  in  the  rut  of  a  prceeding  wheel)  are 
generally  assumed  to  provide  negligible  motion  resistance. 
Levels  of  resisunce  for  trailing  tires  were  measured  with 
the  CRREL  Instrumented  Vehicle  operating  in  two  snow 
eondicons.  Using  this  vehicle,  two  methods  of  measuring 
trailing  lire  resistance  have  been  eiplored.  Good  agreement 
was  found  between  the  methods.  A  very  dilfereol  balance 
of  leading.Iire  to  Irailing.iire  resistance  was  also  found  for 
the  two  snows.  For  both  snows,  it  is  seen  that  it  h 
not  appropnate  to  assume  that  trailing.lire  resisunce  is  negligi¬ 
ble. 

MP  2249 

PNEUMATICALLY  DE-ICED  ICE  DETECTOR— 
HNAL  REPORT,  PHASE  2,  PART  1. 

Franklin,  C.H.,  et  al,  Ann  Arbor.  Ml.  Franklin  Engi¬ 
neering  Company,  May  1986,  9p.  +  appends. 

Rogi.e,  C.O.,  Vinton.  C.S. 

42-55 

ICE  DETECTION.  ICE  REMOVAL.  EQUIP¬ 
MENT.  ICE  FORMATION.  MEASURING  IN¬ 
STRUMENTS,  WIND  FACTORS.  ICE  ACCRE¬ 
TION.  LOADS  (FORCES). 

MP  2250 

THEORY  OF  PARTICLE  COARSENING  WITH  A 
LOG-NORMAL  DISTRIBUTION. 

Colbeck.  S.C..  July  1987.  35(7),  p.  1 583- 1 588.  With 
French  and  German  summaries.  22  refs. 

42-69 

METALS.  LOW  TEMPERATURE  TESTS. 

MP  2251 

CHEMICAL,  PHYSICAL  AND  STRUCTURAL 
PROPERTIES  OF  ESTUARINE  ICE  IN  GREAT 
BAY,  NEW  HAMPSHIRE. 

Meese.  D.  A.,  et  al.  June  1 987, 24(6).  p.8.’ 3-840, 5  refs. 
Gow.  A.J..  Mayewski.  P.A..  Ficklin.  W..  Loder,  T.C. 
42-66 

ICE  PHYSICS.  ICE  COMPOSITION.  ICE  .STRUC¬ 
TURE,  SEA  ICE.  ESTUARIES. 

MP  2252 

FLOATING  DEBRIS  CONTROL;  A  Lrn..<A- 
TURE  REVIEW. 

Perham.  R.E.,  June  1987.  REMR-HY-2.  22p.  +  4lp. 
of  append ,  IS  refs. 

42-98 

HYDRAULIC  STRUCTURES.  FLOOD  CON¬ 
TROL.  water  POLLUTION.  DAMAGE. 
MAINTENANCE.  EQUIP.MENT.  TESTS. 

Floating  debris  can  have  an  extremely  harmful  effeet  on 
ccnain  hydraulie  struetures  such  as  lloi^  control  works  and 
navigation  facilities  and  is  consequently  an  important  concern 
ui  maintenance  and  repair  activities  This  report  assembles 
information  found  in  published  sources  about  equipment  and 
mctiaoxls  used  to  control  flruting  debns  Also  included 
IS  aa  appendix  on  booms,  their  functions  in  the  water  transpor 
talaon  of  puipwood.  and  results  of  laboratory  tests  ol  sanous 
hoom  designs  which  was  previously  published  b>  the  Pulp 
aad  P^r  Research  Inslilulc  of  Canada  and  which  contains 
imaeh  aaeful  information  applicable  to  booms  for  control 
of  fkmtmg  debns. 


MP  2253 

VIBRATION  ANALYSIS  OF  THE  YAMA- 
CHICHE  LIGHTPIER. 

Haynes,  FD.,  Apr.  1986,  1(2).  p9-18.  For  another 
version  see  40*  1881.  14  refs. 

42-100 

PIERS,  VIBRATION.  ICE  LOADS,  SHEAR 
STRENGTH,  MATHEMATICAL  MODELS.  COM¬ 
PUTER  APPLICATIONS. 

MP  2254 

SPECTRAL  MEASUREMENTS  IN  A  DIS¬ 
TURBED  BOUNDARY  LAYER  OVER  SNOW. 
Andreas,  E.L.,  Aug.  1, 1987, 44(15),  p.I912-1939,  96 
refs. 

42-95 

TURBULENT  BOUNDARY  LAYER.  SNOW  SUR¬ 
FACE,  SNOW  AIR  INTERFACE.  WIND  VELOCI- 
TY,  AIR  TEMPERATURE.  HUMIDITY. 

Time  series  were  measured  of  the  turbulent  fluctuations  in 
longitudinal  (u)  and  vertical  (w)  velocity  and  in  temperature 
(0  and  humidity  rq}  with  fast-responding  sensors  in  the 
near-neutrally  suble  surface  layer  over  a  snow-covered  field. 
These  series  yielded  individual  spectra,  ir-w.  w-r.  w^q,  and 
(•q  eospecira,  and  phase  and  coherence  spectra  for  nondimen- 
sional  frequencies  (fz/U)  from  roughly  0.001  to  10  This 
IS.  thus,  one  of  the  most  extensive  sf^tral  sets  ever  collected 
over  a  snow-covered  surface.  With  the  exception  of  the 
u-w  eospecira.  all  of  the  spectra  and  cospcctra  displayed 
the  expected  dependence  on  frequency  in  an  inenul  or 
inertial-conYcctive  subrange.  At  this  complex  site,  turbu¬ 
lence  alone  determines  the  spectra  and  cospcctra  at  high 
frequency,  while  at  low  frequency,  the  spectra  and  cospcctra 
reflect  a  combination  of  topographU'ally  generated  turbulence 
and.  probably,  interna!  waves  From  the  measured  tempera¬ 
ture  and  humidity  spectra  and  the  t-q  cospectra,  refractive 
index  spectra  for  light  of  0  55  micron  and  millimeter  wave¬ 
lengths  acre  computed,  (he  first  such  spectra  obtained  over 
snow  From  the  u.  t  and  q  spectra,  the  surface  sensible 
(Hi)  and  latent  (HI)  heat  fluxes  were  estimated  using  the 
inertial-dissipation  technique.  Aspects  of  these  computed 
and  estimated  values  are  discussed.  (Auth,  mod.) 

MP  2255 

OPTICAL  PROPERTIES  OF  ICE  AND  SNOW  IN 
THE  POLAR  OCEANS.  1.  OBSERVATIONS. 
Pcfovich.  D.K.,  ct  al,  1986,  Vol.637,  Ocean  optics  8. 
Edited  by  M  A.  Bltzard.  p.232-241.  38  refs. 

Maykut,  G.A.,  Grentell.  T.C. 

42-193 

ICE  OPTICS.  SNOW  OPT!C:S,  SEA  ICE.  BRINES, 
ALBEDO.  SCAT^RING,  ICE  SPECTROSCOPY. 
ICE  COVER  EFFECT.  TEMPERATURE  EF- 
FECTS. 

Optically  sea  icc  is  a  complex  mattnal  with  an  intricate 
and  highly  variable  structure  whuh  includes  brine  pockets, 
air  bubbles,  brine  channels  and  intern^  platelet  boundaries 
Large  variations  in  the  optical  properties  of  the  surface 
layer  can  occur  on  honzonial  scales  of  only  a  few  meters, 
complicating  efforts  to  quantify  larger  scale  interactions  be> 
tween  shortwave  tadiaittm  and  the  ice-ocean  system-  Radta> 
tivc  transfer  m  sea  ice  is  dominated  at  visible  wavelengths 
by  scattenng  rather  (ban  absorption  Because  scattenng 
in  (he  ice  is  essentially  independent  of  wavelength,  spectral 
variations  in  the  optical  properties  are  pnmanly  the  result 
of  differenecs  m  absorption.  Observations  shoiv  that  albedos 
are  particularly  sensitive  to  the  presence  of  liquid  water 
in  the  surface  layers,  the  effeet  being  most  pronounced  at 
wavelengths  above  600  nm  Albedos  and  extinction  cocfTi- 
cients  in  the  ice  vary  InverKly  with  brine  volume,  and 
thus  temperature  Below  the  eutectic  point,  precipitation 
of  solid  salts  causes  a  sharp  increase  in  scattering  and  corre 
spondtng  increases  tr  albedo  and  absorption  Biological 
ac'ivity  in  natural  sea  lec  often  affects  light  transmission 
and  absorption,  particularly  in  coastal  regions  and  in  the 
southern  ocean  Phase  function  measurements  indicate 
that  the  scattenng  dbtnbution  in  sea  ice  is  only  weakly 
dependent  on  wavelength  and  brine  volume 

MP  2256 

OPTICAL  PROPERTIES  OF  ICE  AND  SNOW  IN 
THE  POLAR  OCEANS.  2.  THEORETICAL  CAL¬ 
CULATIONS. 

Grenfell.  T.C-.  cl  al.  1986,  Vol.637,  Ocean  opiic.'  8. 
Edited  by  M.A.  Blizard.  p.242-25I.  25  rcf5. 

Perovich.  D.K. 

42-194 

ICE  OPTICS.  SNOW  OPTICS.  SEA  ICE.  ANAL- 
YSIS  (MATHEMATICS).  ALBEDO.  SOLAR 
RADIATION.  ICE  MICROSTRtCTURE.  BRINES. 
TEMPERATURE  EFFECTS.  GRAIN  SIZE. 
Radiative  transfer  models  .<(  sea  i,e  applied  to  date  range 
from  a  simple  Bouguer-Ijmbert  representation  for  net  down, 
welling  irradtance  through  16  stream  models  which  takes 
into  account  detailed  vanatmns  in  ice  mscrostructure  Doth 
sea  ICC  and  snow  arc  strongly  multiple  scattenng  media 
with  single  scattenng  albedos  well  above  0  9  ihrougn  the 
visible  and  into  the  near  infrared  Parameter  studies  indicate 

that  the  optical  properties  of  Ka  tee  arc  controlled  by  the 
'  density  of  bmc  and  sapor  tnelustmis  which  in  general  undergo 
substantial  seasonal  changes  Melting  and  brine  drainage 
1  are  the  principal  causes  of  these  sanations  For  ice  below 
C.  temperature  effects  arc  relatively  weak  unless  the 


T(ice)  drops  below  the  eutectic  point  The  optica!  properuea 
of  snow  depend  pnmanly  on  gram  size,  the  bulk  density, 
and  the  presence  of  impunties  such  as  carbon  soot.  TTie 
theoretical  models  appear  to  be  able  to  reproduce  observations 
quite  well  and  have  revealed  that  soot  or  dust  contamination 
of  snow  appears  to  be  prevalent  even  *0  the  Arctic. 


MP  2257 

OPTICAL  CHARACTERIZATION  OF  SEA  ICE 
STRUCTURE  USING  POLARIZED  LIGHT 
TECHNIQUES. 

Gow,  A.J ,  1 986,  Vol  637,  Oces n  optics  8.  Edited  by 
M.A.  Blizerd.  p.264-271.  11  refs. 

42-196 

ICE  OPTICS,  RECRYSTALLIZATION,  ICE 
STRUCTURE,  SEA  ICE,  POLARIZATION 
(WAVES),  ICE  CRYSTAL  STRUCTURE,  BRINES, 
ICE  CRYSTAL  SIZE,  LIGHT  TRANSMISSION, 
REFLECTION,  ICE  SALINITY,  ICE  TEMPERA¬ 
TURE. 

Optical  properties  of  sea  tee  depend  to  a  greater  or  lesser 
extent  on  its  crystalline  properties  and  on  the  size,  shape, 
and  diitnbudon  of  bnne  inclusions  systematically  trapped 
in  the  ice  crystals.  The  use  of  polarized  light  techniques 
was  demonstrated  to  examine  the  internal  structure  of  sea 
ICC  Using  both  naturally  occurring  and  laboratory  simulated 
sea  tee  we  show  how*  the  crystalline  and  salinity  components 
originate  including  discussion  of  the  mechanisms  by  which 
first-year  ice  desalinates  and  recrystallizes  into  multi-year 
ice  exhibiting  optical  properties  significantly  different  from 
those  of  flrst-ycar  ice. 


MP  2258 

PARAMETERS  AFFECHNC  THE  KINEHC 
FRICnON  OP  ICE. 

Akkok.  M..  et  il.  July  1987,  109(3).  p.552-561.  In¬ 
cludes  discussion  by  K.  lugaki  and  authors'  closure. 
19  refs. 

Ettles.  C.M.M..  Calabrese,  S.J..  lugaki.  K. 

42-202 

ICE  FRICTION.  ICE  SOLID  INTERFACE.  TEM¬ 
PERATURE  EFFECTS. 


MP  2259 

OPnCAL  SNOW  PREaPITATION  GAUGE. 
Koh.  G.,  et  tl.  Eastern  Snow  Conference,  43rd,  1986, 
1987,  p.26-31.  8  refs 
Lacombe,  J. 

42-214 

SNOWFALL,  PRECIPITATION  GAGES,  SNOW 
OPTICS,  MEASURING  INSTRUMENTS,  DISTRI- 
BUTION. 

The  most  common  quantilalixe  rrvaxuremcnl  of  falling  snow 
is  Ihe  precipiulinn  rale  The  lime  rcsolulion  of  convcnlional 
mechanical  snow  gauges  is  poor,  and  their  accuracy  m  measuT' 
mg  light  snowfall  is  severely  limited  An  optical  device 
designed  to  give  an  accurate  instantaneous  measurement  of 
ram  rale  has  been  modified  to  operate  m  fallmg  snow. 
Snow  rates  are  inferred  from  statistical  averages  of  intensity 
fluctuations  caused  by  snow  paruzles  as  they  fall  through 
a  bean  of  light  Test  results  snow  that  the  optical  device 
IS  extremely  Kiuitive  to  light  snowfall  and  may  be  a  signflcMt 
improvement  over  mechanical  techniques  to  measure  snow 
preciptation  rates. 


MP  2260 

ANALy.SLS  OF  112  VEAR.S  OF  ICE  CONDI¬ 
TIONS  OBSERVED  ON  THE  OHIO  RIVER  AT 
CINCINNATI. 

Daly.  S.F..  el  al.  Eastern  .Snow  Conference.  43rd. 
1986.  1987.  p.70-79.  10  refs. 

Bilcllo.  M.A. 

42-218 

RIVER  ICE.  ICE  CONDITIONS,  HYDROLOGY. 
watersheds.  STATISTICAL  ANALYSLS.  DE¬ 
GREE  DAYS.  F  REEZING.  DAMS.  LOCKS  (WA- 
TERWAYS).  UNITED  .STATF.S-OHIO  RIVER. 
Daily  ice  conditions  obs--fved  on  the  Ohio  River  at  Cmemnati 
foi  Ihe  winters  of  1674.75  through  I965-66  were  analyzed 
The  amount  of  lec  on  the  river,  except  during  pari'cuUrly 
cold  winters,  has  decreased  since  1900  The  decline  has 
been  especiiUy  significant  starting  around  19)0  Invcstiga- 
tiorv  of  the  seventy  of  nK.i  wHiter.  using  the  number  of 
freezing  degrcc'days  as  an  index,  revealed  iv>  systematic 
temperature  trends  over  the  112  years  of  recont.  Associa¬ 
tions  ^tween  number  of  days  with  river  ice  and  concurrent 
accumulated  freezing  degree-days  over  ,0-  or  U-wnwr  incre¬ 
ments  were  investigated  The  results  showed  that  between 
the  winters  of  1 9)4.)5  and  1963-64  considerably  more  freezing 
degree-dJlys  were  requvred  to  produce  «ce.  but  the  irervd 
has  reversed  slightly  since  then  This  decreasing  trend 
in  observed  ice  has  occurred  during  a  period  of  basin  develop¬ 
ment.  as  indicated  by  a  sample  population,  the  construction 
of  large  locks  and  dams,  and  an  increase  in  ruvigation 
tonnage  on  the  river  The  increase  in  heated  diKharge 
into  the  river  corresponding  with  basin  devel.*pment  and 
the  construction  of  large  locks  and  dams  have  pr4*bab«y 
had  the  most  significant  impacts 


182 


MISCELLANEOUS  PUBLICATIONS 


AC 


MP2261 

ALCOHOL  CALORIMETRY  FOR  MEASURING 
THE  LIQUID  WATER  FRACnON  OF  SNOW. 
Fbk,  DJ.,  Eastern  Snow  Conference.  43rd,  1986, 
1987,  p.163-166,  2  refs. 

42-227 

SNOW  WATER  CONTENT,  TEMPERATURE 
MEASUREMENT.  SNOW  ICE  INTERFACE,  UN¬ 
FROZEN  WATER  CONTENT.  CALORIMETERS. 
LATENT  HEAT.  ICE  VOLUME.  SPECIRC  HEAT. 
MEASURING  INSTRUMENTS. 

Equipfiimt  and  procedure  have  been  devised  for  measuring 
the  liquid  water/ice  ratio  of  snow.  The  measurement 
is  based  on  the  temperature  depression  observed  on  dissolving 
a  25  g  snow  sample  at  0  C  in  80  g  methanol  at  0  C. 
The  mattes  of  the  sample  and  alcohol  are  held  constant, 
and  the  heat  of  solution  of  25  water  in  80  g  methanol 
at  zero  deg  is  eonstant,  to  the  or  /  variable  is  the  water/iee 
ratio  in  the  sample.  The  solution  process  occurs  quickly 
enough  that  it  is  essentially  adiababc.  The  latent  heat 
of  fusioo  of  up  to  8.3  g  ice  is  supplied  by  the  heat  of 
solution  of  the  water  in  the  alcohol.  The  heat  of  fusion 
of  any  kc  above  8  3  g  is  supplied  by  a  decrease  in  the 
solution  temperature.  Since  the  total  latent  heat  of  fusion 
varies  linearly  with  ice  content,  and  the  solution  specific 
heat  is  virtually  constant,  the  final  solution  temperature  atso 
varies  linearly  with  sample  ice  content 


MP2262 

INTERCOMPARISON  OF  SNOW  COVER  LIQ¬ 
UID  WATER  MEASUREMENT  TECHNIQUES. 
Boyne,  H.S..  et  al.  Eastern  Snow  Conference,  43rd, 
1986,  1987,  p.167-172.  8  reft. 

Ftsk.  DJ. 

42-228 

SNOW  WATER  CONTENT,  SNOW  COVER,  UN¬ 
FROZEN  WATER  CONTENT,  TEMPERATURE 
MEASUREMENT,  MELTWATER,  TESTS. 

The  amount  and  dbtributioo  of  liquid  water  is  importut 
for  assessing  the  meehanical  strength,  meltwater  generation 
and  meltwater  transmission  in  snow  cover.  It  also  has 
a  profound  effect  on  the  performance  of  a-tive  and  pa^ve 
remote  sensing  lystcms  opmting  the  microwave  and  millitne* 
ter  wave  region  it  the  cleMomagactK  spectrum.  Recently, 
an  alcohol  caktrimeter  method  of  measuring  liquid  water 
has  been  reported  which  is  simpler  than  the  freezing  calonme- 
ter.  It  is  of  interest  to  intercompare  the  two  methods 
to  show  cqwvaicnce  sod  to  assess  the  cnors  of  each.  TV 
intcrcomparisoa  was  made  in  a  laboratory  cold  room  with 
homogeneous  snow  having  a  mass  liquki  water  content  from 
0%  to  15%.  TV  intcrcompanson  shows  that  *V  two 
methods  arc  equivalent  and  that  tV  cspmmental  errors 
aasnriafrd  with  tV  measutements  are  consistent  with  what 
is  espected  from  an  error  anal).sis  of  each  method. 


MP2263 

PAVEMENT  laNC  DETECTOR-FINAL  RE- 
PORT. 

Goldstein,  N.,  et  al.  Contract  No.DACA33-86-G. 
0014,  Burlington,  MA,  Spectral  Sciences,  Inc.,  Jan. 
1987, 26p.  +  append..  Prepared  for  USA  CRREL.  8 
rets. 

Richtsmeier,  S.C 
42-274 

ROAD  ICING,  PAVEMENTS.  ICE  DETECTION. 
ICE  FORMATION.  MEASURING  INSTRU¬ 
MENTS.  DESIGN.  SAFETY.  EXPERIMENTA¬ 
TION,  NOISE  (SOUND). 


MP2264 

EXOTHERMIC  CUTTING  OF  FROZEN 
MATERIALS 

Garfield.  D.Eiet  al.  Aug.  1987.  14(2).  p.l8I-I83.  2 
refk 

Haynes,  F.D. 

42-288 

ICS  CUTTING,  GROUND  THAWING.  ICE 
MELTING,  GRAVEU  FROZEN  GROUND. 
SANDS.  EQUIPMENT.  HEAT  SOURCES. 

A  commercialty  available  cutting  torch  which  uses  consumable 
steel  cutting  rods  was  evaluate  for  cutting  tee.  and  froren 
sand,  gravel,  and  silt.  This  relatively  s'.nplc.  Iightneight 
torch  was  envit  vned  to  have  potential  applnations  for  produc. 
fag  shallow  sinall.diametcr  holes  in  froren  ground  for  anchors, 
groundmg  rods,  guy  wire  stakes,  etc  Specific  energies 
(e€  cutting  tV  froren  materials  compared  reasonably  well 
with  other  thermal  procesMS.  but  as  espected.  were  much 
higher  (ie.  Im  efficient)  than  mechanical  cutting  processes 
Major  ^vantsgm  of  the  torch  include  portability,  shoit  set. 
up  time,  and  its  ability  to  melt  a  vanety  of  materials 


MP  2265 

SNOW  METAMORPHISM  AND  CLASSIHCA- 
TION. 

Colbeck,  S.C.,  NATO  Advanced  Inatitute  on  Seasonal 
Snowcovers:  Physics,  (Chemistry,  Hydrology,  Les 
Arcs,  France,  July  13-2S,  1986.  noc^inp.  Edit¬ 
ed  by  H.G.  Jones  and  WJ.  Orville-Thomas.  Seasonal 
snowcovers:  physics,  chemistry,  hydrology,  Dor¬ 
drecht,  Holland,  D.  Reidel  Publishing  Co.,  1987,  p.l- 
35.  Reft.  P.29-3S. 

42-1148 

METAMORPHISM  (SNOW).  ICE  CRYSTAL 
GROWTH.  WATER  VAPOR,  WATER  FLOW.  ISO¬ 
TOPES.  CLASSIFICATIONS. 

The  flow  of  water  vapor  in  dry  snow  and  crystal  growth 
from  the  vapor  are  reviewed  to  provide  a  basis  for  understand- 
ing  the  metamorphism  of  dry  snow.  The  movement  of 
isotopm  with  the  vapor  u  also  described.  The  growth 
of  grains  in  water-saturated  snow  a  described  in  some  detail 
because  it  is  tV  best  known  easmple  of  metamorphism. 
Grain  clusten  and  melt-freeze  graim  dominate  wet  snow 
at  low  liquid  contents  After  tV  principles  and  observations 
are  all  desenbed,  a  snow  classification  echeme  is  proposed 

MP  2266 

TECHNOLOGY  AND  COSTS  OF  WASTEWATER 
APPLICATION  TO  FOREST  SYSTEMS. 

Crites,  R.W.,  et  al.  Institute  of  Forest  Resources,  (^n- 
tribution  No.56,  Forest  Land  Applications  Symposi¬ 
um,  ^tde,  WA,  June  25-28,  1985.  Proc^inp. 
Edited  by  D.W.  Cole,  CL.  Henry  and  W.L.  Nutter. 
Forest  alternative  for  treatment  and  utilization  of 
municipal  and  industrial  wastes,  Seattle.  WA.  Univer¬ 
sity  of  Washington  Press,  1986,  p.349-355,  14  refs. 
Reed,  S.C 
42-1194 

WASTE  TREATMENT,  FOREST  LAND,  WATER 
TREATMENT,  LAND  RECLAMATION,  IRRIGA¬ 
TION,  COST  ANALYSIS,  MAINTENANCE. 

Land  treatcicnl  of  mcskipal  waatewater  on  foteU  land  has 
been  practiced  experimentally  for  over  twenty  years  and 
on  a  full-scale  basis  for  over  ten.  TV  technology  of 
land  application  consists  of  sprinkler  irrigatioo  using  solid. 
set  (fix^)  sprinklers.  Most  sublet  systems  Vve  been 
installed  in  existing  forests  using  either  butied  or  aboveground 
laterals.  Design  gusdance  for  sprinkler  spacing  and  operating 
pressures  for  solid^et  systems  in  foresu  is  presented.  Coats 
of  installed  forest  land  application  systems  are  also  given. 
Costt  atsf  design  factors  are  reviesred  for  systems  at  Sooqual- 
niie  Pass.  Washington:  Wolfeboro.  New  Hampshire;  Lake 
of  tV  Pines.  California:  Clayton  County,  Gcor^  and  State 
Cbilcge.  Pennsylvania.  Operation  and  maintenaoce  coats 
sre  provided  for  systenu  at  Cbytoo  County,  Georgia:  W’est 
Dover,  Vermont,  and  Kcnneit  Square,  Pennsylvania.  Reduc¬ 
tion  of  tV  cost  of  future  sptems  can  V  accomplahcd 
by  minimizing  tV  amount  of  cfllucnt  storage  provided. 
Most  forest  systems  can  operate  with  thirty  days  stnenge 
ur  less.  New  technolofy  and  new  plantations  can  allow 
reductions  in  tV  cost  of  wastewater  apNication.  Potential 
revenue  from  tree  harvest  can  also  reduce  overall  costs. 

MP  2267 

FROST  ACnON  PREDICnVE  TECHNIQUES: 
AN  OVERVIEW  OF  RESEARCH  RESULTS. 
Johnson.  T.C,  «t  gl.  1986,  No.l089.  p.I47-l6l.  30 
refs. 

Berg.  R.L.,  DiMillio.  A. 

42-435 

FROST  ACTION,  FROST  HEAVE.  THAW  WEAK¬ 
ENING.  FROST  RESISTANCE.  FREEZE  THAW 
TESTS.  SOIL  FREEZING.  TESTS.  FREEZE  THAW 
CYCLES.  MODELS. 

A  b-ycar  research  program  has  materially  advanced  tV  state 
of  knowledge  regarding  frost  heave  and  thaw  weakening 
afferting  roads  and  airfield  pavements.  TV  investigations 
included  development  and  performance  cf  laboratory  tests, 
development  of  computer  models,  testing  and  data  collection 
at  field  pavement  test  sites,  and  validation  of  the  laboratory 
procedures  and  computer  models  agaimt  field  data.  Specific 
advances  include  development  of  a  new  freezing  teat  to 
assess  the  frost  susc^ibility  of  soil,  development  and  vaiida. 
lion  of  a  mathematical  model  serving  to  p^ict  frost  heave 
and  thaw  crmsolidstion:  development  of  a  laboratory  test 
procedure  to  determine  t  V  rcsiiient  modulus  of  frozen,  thawed, 
and  recovering  gramitvc  soils,  and  conceptualization  and 
testing  of  a  technique  for  combining  tV  frost  hravc  and 
thaw  consolidation  model.  tV  laboratory  rcsilicnl  riodulus 
test,  and  a  pavement  response  model  to  predict  the  rcmlinear 
resilient  modulusnfgrsnularsrabandbasccourscmslcrials 
as  variables  in  Rmc  and  space 

MP  2268 

MILITARY  SNOW  REMOVAL  PROBLEMS. 
Minsk.  L.D..  Aug.  1987.  79(516).  p.453.453. 

42-673 

SNOW  removal  MILITARV  OPERATION 
MP  2269 

BIT  DESIGN  IMPROVE.*?  AUGERS. 

Sellmann.  P  V..  ct  al,  Aug.  19*7.  79(516).  p.453-454 
Brvkctl.  B.E. 

42-674 

AUGERS.  FROZEN  GROUND. 


MP  2270 

GROUND  FREEZING  CONTROLS  HAZARD¬ 
OUS  WASTE. 

Iskmidar,  I-K.-  Aug.  1987,  79(516),  p.455-456, 

42-675 

SOIL  FREEZING,  ARTIFICIAL  FREEZING. 
WASTE  DISPOSAL. 

MP  2271 

FROST  JACKING  FORCES  ON  H  AND  PIPE 
PILES  EMBEDDED  IN  FAIRBANKS  SILT. 
Johnson,  J.B..  Mar.  1984,  AK-RD-84-13,  42p.  +  ap¬ 
pends.,  For  another  version  see  40-676.  19  refs. 
42-679 

FROST  HEAVE,  PILE  EXTRACTION,  PERMA¬ 
FROST  DISTRIBUTION,  THERMOPILES.  ANAL¬ 
YSIS  (MATHEMATICS).  TEMPERATURE  EF¬ 
FECTS,  FROZEN  GROUND  MECHANICS, 
COUNTERMEASURES,  FROST  PENETRATION. 

MP  2272 

BRITTLENESS  OF  REINFORCED  CONCRETE 
STRUCTURES  UNDER  ARCTIC  CONDITIONS. 
Kivekls,  L..  et  al,  1985,  No.4.  p.l  1 1-121,  5  refs.  For 
another  version  see  41-213  (CR  86-02). 

Korhonen,  C. 

42-659 

REINFORCED  CONCRETES,  CONCRETE 
STRENGTH,  LOW  TEMPERATURE  TESTS, 
LOADS  (FORCES).  BRITTLENESS.  CONCRETE 
STRUCTURES,  IMPACT  STRENGTH. 

TV  behavior  of  reinforced  and  unreinforced  concrete  beams 
wax  studied  under  impact  load  at  low  temperatures,  and 
the  results  were  compared  with  the  behavior  of  reinforcing 
steel  in  the  Charpy-V  impact-usts.  Transition  temperatures 
as  high  as  -30  C  were  obtained  in  the  Charpy-V  teat  whereas 
at  temperatures  as  low  as  -63  C  no  brittle  failure  occurred 
in  the  concrete  beams,  even  in  those  beams  where  tV 
rebais  were  intentionally  notched  TV  impact  strength 
of  unrcinforced  eoncrete  increased  considerably  at  lower  tem¬ 
peratures. 

MP  2273 

RIVER  ICE  MAPPING  WITH  LANDSAT  AND 
VIDEO  IMAGERY. 

Gatto,  L.W..  et  al,  William  T.  Pecora  Memorial  Sym¬ 
posium  on  Remote  Sensing.  I  Ith.  Sioux  Falls,  SD, 
May  5-7,  1987.  Proceedings,  Silver  Spring,  MD,  In¬ 
stitute  of  Electrical  and  Electronics  Engineers,  Com¬ 
puter  Society  Press.  1987,  p.352-363,  10  refs. 

Daly.  S.F..  Carey.  K.L. 

42-1526 

RIVER  ICE.  ICE  CONDmONS.  REMOTE  SENS¬ 
ING.  MAPPING,  LANDSAT,  AERIAL  SURVEYS, 
PHOTOGRAPHY.  ICE  NAVIGATION. 

As  part  of  the  Corps  of  Engineers  River  Ice  Management 
Pro^am,  Landsat  imagery  and  low-altitude  video  imagery 
were  used  to  map  ice  conditions  along  the  Ohio.  Allegheny, 
MonongaVIa,  Illinois,  and  Kankakee  Rivers.  TV  imagery 
was  analyzed  using  photoint^reution  techniques.  Landsat 
imagery  was  used  to  map  river  ice  from  1973  through  1984. 
The  v-^o  imagery  was  used  fmm  1984  to  1987.  Ice 
conditions  on  these  nvers  can  change  rapidly,  often  daily, 
and  the  areal  ex'ent  of  ice  is  typically  greatest  from  mtd- 
Jan  to  mid.Pcb.  In  spite  of  the  small-scale  and  limited 
CDverrgc  of  Landsat  imagery,  it  is  tisefid  for  analyw  of 
general  river  ice  conditions,  espccmlly  during  ^cre  winten 
when  ice  becomes  eztensivc  Vidro  imagery  is  an  economi- 
cal  means  of  documenting  nver  ice  conditions,  although 
cloud  cover,  inclement  weather,  and  low  ceilinp  restnet 
opportuoitics  for  more  frequent  coverage.  It  also  can 
prov-ide  ncar.rcal-time  data  when  extreme  ice  crmditions  cause 
navigathin  emergencies. 

MP  2274 

ARCnC  MARINE  NAVIGATION  AND  ICE  DY¬ 
NAMICS— .SUMMARY  FINDINGS. 

Weeks.  W.F..  Arctic  marine  technology — Airlie 
House  Workshop.  Warrenton.  VA.  Feb.  26-28.  1973. 
iProceedingS).  Washington.  D.C..  (I973j.  p.86- 
99. 

42-733 

ICE  NAVIGATION.  ICE  MECHANICS.  SHIPS. 
MARINE  TRANSPORTATION.  VEHICLE.S.  EN¬ 
VIRONMENTAL  IMPACT.  METEOROLOGY. 

MP  2275 

BASELINE  AaOITY  OF  PRF.aPITATION  AT 
THE  SOUTH  POLE  DURING  THE  LAST  TWO 
MILLFJS'NIA. 

Cragin.  J.H .  et  al.  Aug.  19*7.  14(g).  p.7*9-792.  3* 
refs. 

Giovinetto.  M.B..  Gow,  A  J. 

42-902 

ICE  COMPOSITION.  FIRN.  CHEMICAL  PROP- 
ERTIFJv.  ANTARCTICA  AMUNDSEN-SCOTT 
STATION. 

Measurements  of  meltwater  pti  from  annual  layers  of  South 
Pole  firn  and  ice  samples  ranging  in  age  from  40  to  2000 
years  H  P  show  that  precipitation  at  this  remote  site  has 
a  v.jSjf  natural  acidity  than  that  espected  from  atmospheric 
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equilibnum  with  C02  The  avcraf  c  pH  of  deaerated  (C02* 
free)  samples  was  5  64.  while  air-equihbrated  samples  a>erated 
5  37.  a  pH  that  is  alwut  a  factor  of  two  more  acidic  t^n 
the  expected  back^ound  pH  of  5  65  The  obser\'ed  “excess** 
acidity  can  be  accounted  for  by  sulphur  and  nitro|en  cation 
levels  in  the  samples  originating  from  non-anthropogemc 
H2S04  and  HN03  Because  of  the  presence  of  these 
naturally  occurring  acids  in  South  Pole  precipitation,  a  pH 
of  5.4  IS  considered  a  more  representatisc  baseline  reference 
pH  for  acid  precipitation  studies.  (Auth) 


MP  2276 

METEOROLOGICAL  INSTRUMENTATION 
FOR  CHARACTERIZING  ATMOSPHERIC  IC¬ 
ING. 

Bates.  R.E..  ct  a!,  June  1987.  No  3439.  International 
Workshop  (onj  Attnosphenc  Icing  of  Structures. 
2nd.  Trondheim,  Norway,  June  19-2I,  1984  Pro¬ 
ceedings.  Edited  by  M.  Ersik.  p.23‘30. 4  refs..  In¬ 
cludes  discussion. 

Govoni.  J.W. 

42-923 

ICING.  STRUCTURES.  METEOROLOGICAL 
FACTORS,  HOARFROST.  GLAZE.  FROST.  MEA- 
SURING  INSTRUMENTS,  ICE  DETECTION. 

The  accumulation  of  nme  and  glaze  ice  on  structures  depends 
on  meteorological  varubles  such  as  wind,  prceipiution  rate, 
air  temperature,  fog  density  and  atmosphenc  moisture  content 
Howes  er.  highly  accurate  measurements  of  meteorological 
s'ariabtes  dunng  periods  of  icing  (including  wet  snow)  that 
occur  in  the  cold  regions  of  the  world  are  for  the  most 
part  unavailable  due  to  instrumentation  failure  or  geographic 
remotenc's  For  the  last  5  years.  LSACRREL  has  been 
modifyi  .esting.  and  utilizing  state-of-the-art  sensors  and 
recc  ling  ystems  for  measuring  winter  cnsi.-onmental  condi* 
tiofu  '*  '  paper  discusses  meteorological  sensors  (including 
ice  detectu.«;  in  adverse  cold  environments,  including 
the  mountai  *ous  areas  of  the  nonheastem  United  States. 
One  of  the  sute-of-the-art  site-specific  sensor  packages,  the 
newly  developed  EnvTronmental  Instruments  M<^el  200  Dual 
Processor  Meteorolcgicai  System  ha.v  been  thoroughly  evaluat¬ 
ed  dunng  periods  of  adverse  weather  and  icing  The 
system  has  no  moving  parts,  but  incorporates  two  static 
p^'r  heated  reristivc  sensing  elements  for  measunng  w*ind 
speed  and  directmn.  a  platinum  resutance  thermometer  for 
temperature,  and  a  pressure  transducer  for  atmosphenc  pres¬ 
sure.  Results  obtained  and  problem  areas  encountered 
using  a  number  of  different  sensors  in  adverse  weather  condi¬ 
tions  at  both  the  CRREL  s.now-fieid  expenment  test  sites 
and  high  clevatio.n  w.nter  icing  expennent  sues  are  diKussed 


MP  2277 

ICE  DETECTOR  MEASUREMENTS  CO.M- 
PARED  TO  .METEOROLOGICAL  PARAME¬ 
TERS  IN  NATURAL  ICING  CONDITIONS, 
Tucker.  W.B .  ct  al.  June  1987.  No  3439.  International 
Workshop  (onj  Atmosphenc  Icing  of  Structures. 
2nd,  Trondheim,  Norway.  June  19-21.  1984  Pro¬ 
ceedings.  Edited  hv  M.  Erv  ik.  p.3 1  -37. 1 8  refs .  In¬ 
cludes  discussion. 

Howe.  J.B. 

42-924 

ICE  DETECTION.  ICING.  ICE  ACCRETION. 
STRUCTURES.  AIR  TEMPERATURE.  WIND 
VELOCI*n'.  UNFROZEN  WATER  CONTENT. 
CLOUD  DROPLETS.  MEASURING  INSTRL- 
.MENTS. 

Several  seasons  of  u:ng  data  have  been  voticeted  under 
natural  icing  condtiions  on  the  sum.T.u  of  Mr  N^ashmgion. 
New  Ha.T.psh:re  Two  modcU  of  the  Rosemouat  Ice  Detec¬ 
tor  were  evaluated  m  the  contest  of  providing  icing  latcnsuy 
data  under  va.nous  conditions  Average  temperature,  wind- 
speed.  ItquuJ  water  content  and  median  droplet  diameter 
were  also  recorded  for  each  King  event,  the  latter  iwo 
parameters  being  provided  by  rotating  mu.iKyiir.dcrs  A 
measure  of  icing  rate  has  been  calculated  from  the  l-qutd 
water  content  and  the  wind  speed.  a.nd  has  bee.n  compared 
to  the  ice  detector  cycling  rates  F<^  detectors  with  iMig 
heat-on  times  the  upper  limit  tPiatimu.m  cycimc  rater  of 
the  detector  is  easily  reached  under  natural  conditions  The 
detector  with  long  heat-im  times  also  exhibits  problems  at 
higher  temperatures  At  environmental  temperaturev  near 
free/ing.  the  probe  takes  considerable  time  to  roo!  below 
freezing  and  begin  to  aga«r  accumulate  tee  Thus  a  r-uiimum 
cycle  rate  is  reached  under  these  conditions  which  can  be 
well  below  the  actual  icing  rate  I  rde;  prolonged  icing 
<o.nditions.  tee  aeeumnlatTons  on  the  unheatrd  parts  of  the 
probe  and  support  structure  can  interfere  wjih  the  airtiow 
pas:  the  p'obe.  significantly  chang.ng  the  collection  cfTniency 
Under  extreme  conditions,  this  can  result  in  a  comp.lctc 
lack  of  cycling  The  problems  associated  with  app!.<at>on 
of  the  ICC  detector  cycling  rates  at  a  measure  of  accretion 
rates  on  more  complex  objects  are  also  discussed  tn 
particular,  the  fact  that  the  coiSection  efficiency  is  so  »..'or.clv 
dependent  on  the  droplet  we  disi.-ibution  mav  imi:  $« 
usefulness 


MP  2278 

SELF-SHEDDING  OP  ACCRETED  ICE  FROM 
HIGH-SPEED  ROTORS. 

Itagaki.  K  .  June  1987,  No.3439.  International  Work¬ 
shop  (on)  Atmospheric  Icing  of  Structures,  2nd. 
Trondheim.  Norway,  June  19-21, 1984.  Proceedings. 
Edited  by  M.  Ervik,  p.95-l(X).  18  refs ,  Includes  dis¬ 
cussion. 

42-933 

ICING.  PROPELLERS.  HELICOPTERS.  ICE  AC¬ 
CRETION.  SUPERCOOLED  FOG.  ICE  REMOV¬ 
AL.  ICE  ADHESION. TEMPERATURE  EFFECTS. 
COUNTERMEASURES.  ICE  COVER  THICK¬ 
NESS.  TENSILE  PROPERTIES. 

Ice  accreted  on  high-ipecd  rotors  operating  tn  supercooled 
fog  can  be  thrown  off  by  centrifugal  force,  creating  severe 
unbalance  and  dangerous  projectiles.  A  simple  force  balance 
analysis  indicaUs  that  the  strength  of  accreted  ice  and  its 
adhesive  strength  can  be  obtained  by  measuring  the  thickness 
of  the  accretion,  the  location  of  the  separation,  the  rotor 
speed  and  the  density.  Such  an  analysis  was  applied 
to  Held  and  laborxtory  observations  of  self-sheddmg  evcnls 
The  results  agree  reasonably  well  with  other  observations 

MP  2279 

COMPUTER  MODELING  OF  ATMOSPHERIC 
ICC  ACCRCnON  AND  AERODYNAMIC  LOAD¬ 
ING  OF  TRANSMISSION  LINES. 

Egelhofcr.  K.Z.  ct  al.  June  1987.  No.3439.  Interna- 
(tonal  Workshop  (onj  Atmosphenc  Icing  of  Stpjc- 
turcs,  2nd,  Trondheim.  Norway.  June  19-21,  1984. 
Proceedings.  EditedbyM  Ervik. p.I03-l(>9. 12 refs.. 
Includes  discussion. 

Ackley.  S  F..  Lynch.  D.R. 

42-934 

ICE  ACCRETION.  POWER  I INE  ICING. TRANS¬ 
MISSION  LINES.  WIND  PPcSSURE.  ANALYSIS 
(MATHEMATICS).  AIR  FLOW.  CO.MPLTER  AP¬ 
PLICATIONS.  ICE  FORECVSTING.  MODELS. 
SUPERCOOLING. 

A  time-dependent  computer  mcdcl  capable  of  predicttng  the 
accretion  of  nme  ice  on  a  wire  free  to  rotate  is  desenbed 
A  finite  element  technique  is  used  to  obtain  the  air  velocity 
field  adjacent  to  the  wire.  A  local  collision  effictency 
is  calculated  for  several  radial  sectors  of  the  wire  by  tracking 
supcrcootcd  water  dropteu  of  various  sizes  until  they  collide 
with  the  wire  The  asymmetne  buildup  of  tee  causes 
the  wire  to  rotate,  changing  the  How  field  around  the  wire 
and  the  rate  of  tee  accretion  The  finite  element  technique 
IS  a  VCD  cfTective  method  of  analyzing  this  problem  becauK 
the  KC  accretion  shape  is  not  limited  to  a  simple  gtometnc 
shape  The  drag  force  is  computed  as  a  function  of  time 
to  investigate  the  forces  acting  on  the  wire  during  an  icing 
event  .Model  results  are  presented  including  compansons 
of  icing  simulations  of  wires  of  various  rigidities  and  lengths 
MP  2280 

FOREST  LAND  TREATMENT  WITH  MUNICI¬ 
PAL  WASTEW  ATER  IN  NEW  ENGLAND. 

Rccd.  S.C .  c(  al.  Institute  of  Forest  Resources,  contri¬ 
bution  No  56.  Forest  Land  Applications  Symposium. 
Seattle.  WA.  June  25-28.  1985.  Proccedinp  Edit¬ 
ed  by  D.W.  <^olc,  C  L.  Henry  and  W.L.  Nutter.  For¬ 
est  alternative  for  treatment  and  utilization  of  munici¬ 
pal  and  .ndustrial  wastes.  Seattle.  WA.  Lniversity  of 
Washington  Press.  1986.  p.420-430.  12  refs. 

Crites.  R  W. 
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waste  TREATMENT.  WATF.R  TREATMENT. 
FOREST  LAND.  LAND  RECLAMATION.  DE- 
SIGN.  WATER  POLLUTION.  COU.NTERMEAS- 
URF„S. 

An  mcrvicw  of  several  vase  siudies  of  finest  land  trcaimcnt 
«i:h  municipal  wastewater  in  New  England  ts  prtscnied 
O.ie  of  the  earliest  land  treatment  systems  .n  ihis  area 
in  modem  t.mcs  wa\  tnsullcd  tn  {9*|  by  the  state  of 
Sew  Hampshire  at  Sunapee  State  Park,  in  a  mature  forest 
of  .’riKcd  hardwoods  and  conifers  The  system  is  m  excellent 
condition.  a.-.d  contrnoed  operation  ts  planned  for  the  foreseea¬ 
ble  future  Municipal  forest  land  treaimeni  systems  are 
also  operating  successfully  at  Vlcvt  Dover  Vermont.  ^Vo( 
fchoro.  New  lljmpsh.*e  and  (freenvdle.  Maine  Desi|n 
and  operating  information  ts  provided  for  alt  4  systems 
For  Uev:  Dover  the  energy  consu-r.puoa  is  evaluated  and 
t'-e  treatment  performance  is  documented  ’Ae*t  Dover 
«»pera:cs  throwghowt  trot; » inters  mih  irmimal  stof age  The 
.mprovements  m  water  q-oahty  at  several  of  these  vystens 
are  also  discussed  an«l  a  method  'or  estimating  phosphorus 
removal  is  dcserihe-t 

.MP  2281 

DCTFXTING  UNDERGROUND  OBJECT- 
S/UTILITIKS. 

Htrnnaka.  .M  C.  ci  al.  W'orkvhop  jonj  Facilttaiing 
Technology  Advancement  .n  the  I  S  Construction 
Industry.  Austin. TX. Oct  28-29. 1 W  Proceedings. 
(I987j.  p  36-43.  3  refs 
Bigl.  .S  R 
42.067 

CNDFROROrND  EACH  ITIRS.  DFTHCTION. 
RADAR  ECHOES.  MEASURING  ISSTRL- 
.MKNTS.  PF.NKTRATION  TESTS 


Hand-held  detectors  and  ground  penetrating  radar  systems 
have  been  field  evaluated  to  determine  their  effectiveness 
in  locating  underground  objects  and  utilities.  The  hand¬ 
held  detectors  are  limited  to  locating  either  metallic  or  nonmet- 
alltc  (by  radio  transmitter)  lines  and  arc  best  suited  to  tracing 
such  lines  To  trace  such  lines,  at  least  a  vague  idea 
of  their  location  must  be  known  or  a  point  of  physical 
access  must  be  available  Ground  penetrating  radar  (GPR). 
on  the  other  hand,  has  the  capability  to  detect  both  meultic 
and  nonmetxllic  objects  without  prior  knowledge  of  their 
presence.  However,  as  presently  configured.  GPRs  have 
certain  deficiencies  that  resulted  in  poor  performance  in 
field  evaluation  tests.  The  best  system  detected  only  60% 
of  the  metallic  and  36%  of  the  nonmetallic  objects  that 
were  present  tn  our  test  site  We  therefore  have  development 
efforts  underway  or  completed  to  improve  the  capatelities 
of  GPRs  These  efforts  include  optimum  GPR  source 
signal,  htgh-powef  focused  aniinna.  and  signal  processing- 
image  reconstruction  software. 

MP  2282 

INFRARED  TESnNG  FOR  LEAKS  IN  NEW 
ROOFS. 

Korhonen,  C..  Workshop  (on)  Facihuting  Tech¬ 
nology  Advancement  in  the  U.S.  Construction  Indus¬ 
try.  Austin.  TX.  Oct.  28-29,  1987.  Proceeding. 
(1987].  p.49-54.  4  refs. 

42-968 

ROOFS.  LEAKAGE.  INFRARED  RECONNAIS¬ 
SANCE,  MOISTURE  DETECTION.  THERMAL 
INSULATION,  TEMPERATURE  VARIATIONS. 
Newly  constructed  roofs  can  develop  leaks  as  soon  as  they 
arc  butlu  but  these  teaks  may  not  mantfes:  themseives  inside 
the  building  until  aher  the  warranty  has  ex^red  High 
resolution  infrared  scanners  can  be  itfcd  during  the  warranty 
period  to  locate  the  wet  insulation  resulting  from  these  leaks. 
Ulitn  combined  with  detailed  visual  examination,  infrared 
surveys  can  help  to  determine  who  is  responsible  for  the 
leak  If  the  leak  is  the  result  of  a  design  or  workmanship 
error,  then  the  building  owrner  ts  saved  the  expense  of  pursuing 
remedui  repairs  on  a  new  roof. 

MP2283 

COMPARISON  OF  SNOW  COVER  LIQUID 
WATER  MEASUREMENT  TECHNIQUES. 
Boyne.  HS  .etal.  Oct  1987. 23(10),  p  1833-1836.  19 
refs. 

Fisk.  D.J- 
42-990 

SNOW  water  CONTENT.  UNFROZEN 
WATER  CONTENT.  SNOW  MECHANICS. 
MELTWATER.  MICROWAVES.  REMOTE  SENS¬ 
ING.  TEMPERATURE  MEASUREMENT.  SEEP¬ 
AGE. 

The  amount  and  distnbution  of  liquid  water  are  impor^t 
for  asseising  the  mechanical  strength,  mettwater  generation, 
and  meltwater  transmission  m  snowr  Liquid  water  also 
has  a  profound  cfTcc:  on  the  performance  of  active  am 
passive  remote  Knsing  systems  operating  in  the  microwave 
and  mJIimeter  wave  region  of  the  eleecromagnetic  spectrum 
Vew  methods  of  measunng  liquid  mater  have  been  reported 
which  show  considerable  promise  Our  purpose  ts  to  address 
the  question  of  measurement  equivalence  by  comparing  th.c 
three  direct  methods  of  freezing  calonmetry.  alcohol  calonme- 
try.  and  dilution  and  by  comparing  the  preciswvn  of  a  calibrated 
vapaviuncc  probe  w-,th  one  of  i.he  direct  methods  Al! 
compansons  were  made  in  a  laboratory  coSd  room  with 
snow  having  a  mass  liquid  water  content  of  0-14  mkg  per 
too  mkg  of  snow  The  compansons  show  that  the  methods 
arc  equivalent  with  an  uTKcrtainiy  of  about  1  8  mkg  per 
100  mkg  of  s.v>w  However,  the  operatM>nat  achievement 
of  equivalence  is  strongly  dependent  on  a  variety  of  factors 
such  as  sample  s«re.  mutng  of  snow  and  working  flu»l. 
zr.d  operator  skill 

MP  2284 

CLIMATOLOGY  OF  RIME  ACCRETION  IN  THE 
GREEN  AND  WHITE  MOUNTAINS. 

Ryerson.  C.C..  Conference  on  Mountain  Meteorology. 
4ih.Seatt!c.  W'A.  Aug  25-28.1987  (Proceedings]. 
Boston.  MA.  American  Meteorological  Society.  1987. 
p  267.272.  9  refv 
42-997 

ICING.  ICE  ACCRETION.  HOARFROST.  MOUN¬ 
TAINS.  CLIMATOLOGY.  STATISTICAL  ANAL¬ 
YSIS 
MP  2285 

.METEOROLOGICAL  SV.STFAf  PERFORM¬ 

ANCE  IN  ICING  CONDITIONS. 

Bates.  R.r. .  Hlcctrn-Opitcal  Systems  Atmospheric  Hf- 
feclv  Library  Tactical  W*cathcr  Intelligence  (F.OSA- 
F.L  TW|)  Conference.  *th.  I.as  Cruces.  NM.  Dec  2* 
4.  1986  Proceedings.  I  S  Armv  Atmospheric 

Sciences  laboratory*.  198*.  p  *3.86,  5  refs 
42-1037 

ICE  FORMATION.  IC ING.  METEOROLOGICAL 
IN.STRl  MENTS.  HOARFROST.  MODF.US.  CLI- 
.MATIC  FACTOR.S.  AIR  THMPF.RATURF.. 

FREEZE  THAW  CYCLERS 

\4verse  weather  t^at  md^ev  nn-ing  asd  glare  f**ema:i«ii 
severely  affcttv  m*»v:  t»^ve*:i«na<  meTeoeew»gKaJ  field  lensors 
and  f'eque.itiy  Kauvtv  tyv:em  .'aiiwir  c«vids:vn-.v  in- 

<l«ade  temperaturev  near  «**  VW*  freezieg.  fr»»/en  preeiptla- 
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turn  and  cxcosive  humidity.  ThcM  conditions  usualty 
•ccoitpany  major  synoptic  events  wtuch  m  most  cases  $o 
ttofccorded  because  «  1)  the  remoteneu  of  the  high  ekvations 
where  extreme  kioi  and  wind  normally  occur,  and  2)  the 
failure  of  the  instrumentation  required  to  characterize  the 
advcTK  weather. 

MP  22t6 

EXnNCnON  COEFFiaENT  FOR  A  DISTRI- 
BimON  OF  ICE  FOG  PA'i«lICLES. 

Jordiui»  R.»  Electrc  Optical  Systems  Atmospheric  Ef¬ 
fects  Ubrary/Tactical  Weather  Intelligence  (EOSA- 
ELfTWI)  Conference*  7th.  Las  Cruces,  NM.  Dec.  2- 
4.  19S6.  Proceedings.  U.S.  Army  Atmospheric 
Sciences  Laboratory.  1987.  p.527-539.  15  refs. 
42*1039 

ICE  FOG.  INFRARED  RADIATION.  ELECTRO¬ 
MAGNETIC  PROPERTIES.  ATTENUATION. 
PARTICLE  SIZE  DISTRIBUTION.  MATHEMATI¬ 
CAL  MODELS. 

An  approximation  model  is  derived  for  the  attenuation  of 
visible  arid  infrared  radiation  through  ice  fog  Assuming 
spherkal  partklcs  and  sin^  scattering,  a  formula  for  cstiniat* 
ing  the  extirnion  cfnciency  factor  has  been  developed  by 
combining  ^  ^proaches  of  Hart-MontroU  and  Nus»enivetg« 
Wiscombe.  With  the  use  of  a  MaxwcU  function  to  describe 
the  size  distribution  of  ice  fog  panicles,  a  theoretical  integration 
over  thw  dtstribution  is  possible.  The  resisting  extinctios 
corfficient  is  a  function  of  the  mode  radius  of  the  dtstfibuciso, 
the  wavdength  of  the  incident  radutioo.  and  the  complex 
refractive  index  of  ice  Its  dmplc  formulation  provides 
an  efficient  means  of  scding  infrared  to  visible  attenuatKm. 

MP2287 

INTENSITY  OFSNOWFAIXATTHE  SNOW  EX¬ 
PERIMENTS. 

Bates.  R.E.  et  al.  Electro-Optical  Systems  Atmospher¬ 
ic  ^ects  Ubrary/Tactical  Weather  Intelligence 
(EOSAEL/TWT)  Conference,  6th.  Las  Cruces.  NM. 
Dec.  3-5.  1985.  Proceeding^  WTiite  Sands  Missile 
Range.  U.S.  Army  Atmospheric  Sciences  Laboratory. 
Feb.  1916.  p.205-217.  7  refs. 

Kiflg.G.G. 
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SNOWFALL,  SNOW  WATER  EQUIVALENT. 
MILITARY  OPERATION.  SNOW  ACCUMULA- 
TION.  VISIBILITY.  SNOWSTORMS.  REMOTE 
SENSING. 

Snowfall  intenwtics  are  currently  cUswIicd  by  the  NatKuu! 
Weather  Senrke  Meteerokgkal  statuxu  as  ‘‘•igh:.  moderate 
and  heavy**  using  visibility  as  a  criterion  llowcscf.  snowfall 
occurs  with  olhCT  otneurants.  such  as  fog.  making  it  extremdy 
difTiculc  to  determine  the  actual  snowfall  intensity,  therefore 
any  cnitrion  dependent  on  visibility  alone  should  only  be 
ua^  as  a  guide  This  paper  presents  a  more  qvantuativc 
method  of  determining  snowfall  uriag  snow  depth  acccmubtion 
rate  (cm/hr)  and  total  hourly  water  cqvnakat  (mm)  as 
criteria.  Intenrive  snowfall  accumularion  rates  and  water 
eqwvdenl  amounts  were  determined  at  the  SNOW  expen 
mcnls  at  Fort  Ethan  Allen.  Vermont,  during  the  winters 
of  14IO>ll  and  1911*12.  and  at  Camp  Craybsg.  MKhigaa. 
during  the  winters  of  19fy.S4  and  19t<>t5  These  data 
arc  u^  to  validate  the  prebnunary  snowfall  intensity  model 

MP  2288 

PERSPECTIVES  IN  ICE  TECHNOLOGY. 
Ashton.  G.D..  {1986).  4p .  Keynote  address  deliv¬ 
ered  at  the  Intemattonal  Confricncc  on  Ice  Tcehnolo- 
ly.  MIT.  June  10-12.  1986  (Unpubltshed  manu¬ 
script.). 

42-1372 

ICE  PHYSICS.  RESEARCH  PROJECTS.  ENGI¬ 
NEERING.  ICING.  ICE  /’OVER. 

MP  2289 

EFFECT  OF  ICE-FLOE  SIZE  ON  PROPELLER 
TORQUE  IN  SHIP-MODEL  TF.STS. 

Tattnclaux.  J.C.  Amencan  Towing  Tank  Conference. 
21st.  Washington.  D.C.  Aug.  5-7.  1986.  PriKeed- 
ings.  Edited  by  R-F  Mcssille.  Washington.  DC. 
National  .Aeadeniy  Press,  1987.  p.29l'29S.  4  refs. 
42-1352 

ICE  LOADS.  PROPELLERS.  ICE  NAVIGATION. 
ICc  FLOES.  ICE  CONDITIONS.  ICE  SOLID  IN- 
TERFACE.  VELOCm'.  ICE  DF.NSm'.  FRIC- 
TION.  TESTS. 

Results  nf  a  laN«ratnry  stud)  <«»  Ke'prf-pdlcr  iRtcractum 
candseted  with  a  nv-del  rcchccaker  arc  presented  The 
tests  were  made  m  *ee>fre<  water,  peecut  eha.-xels  with 
reg^dariy  shaped  tee  (Ws  nf  difrerent  wres.  and  fcraih*ftne4 
•\t  channel  The  test  results  sh««ed  thai  the  pr^^Uei 
torque  and  its  stanlard  de«tau««n  increased  with  hnch  sec 
(toe  Size  and  ship  speed  The  d*«minani  frrqucnc)  m 
the  tnrque  fluetuaUnns  was  fouM  ;n  be  cither  the  pf'-pener 
Speed  nr  the  ratm  i-f  wup  speed  tn  (W  width  The 
effect  of  ice  ingtstw.  on  propeRtr  thms;  truv:  -lot  he 
deiermmed  because  -^ifenctioe-  of  the  t**n6si  *ocipo«eM 
of  the  propcSer  d)n»-noneter  The  resets  vnnrst  that 
difference  in  kc  densiiy  and  m  Ke*hi^  frKtion  rocffuieni 
between  m<idet  tots  and  fidl  Kale  mats  mas  be  at  least 
partially  rcsponsiKe  for  the  lack  of  sgrremeBt  between  :orq-«e 
and  pBwenng  reqwremerts  predKted  fro*n  ra»^S  p-Apshs^xw 
test  resists  and  those  meaxurei  dunag  f(dl*sca!r  trials 


MP2290 

CONHDENCE  IN  HEAT  FLUX  TRANSDUCER 
MEASUREME.NTS  OF  BUILDINGS. 

Flinders.  S.N.,  1985.  91(1).  p.5I5-53I.  12  refs. 
42-1375 

HEAT  TRANSFER.  BUILDINGS.  HEAT  FLUX. 
TEMPERATURE  MEASUREMENT.  MEASUR¬ 
ING  INSTRUMENTS. 

Coofidenee  tn  the  validity  of  heat  flux  transducer  (HFT) 
measurements  is  sufRcicntly  high  that  ASTM  is  preparmg 
a  standard  practice  for  the  use  of  HFTs  on  butldtnga.  A 
key  issue  the  standard  practice  wUl  address  i«  how  to  adjust 
the  calibration  of  the  HPT  to  the  thermal  envircsmcr.t  of 
the  measurement  Confidooce  in  the  use  of  HFTs  is 
tesed  in  part  on  a  prr^aga*  n  of  error  analysts  of  key 
diermal  inflaenecs  on  the  accuracy  of  measurement  The 
user  can  expect  the  HPT  to  render  a  standard  dcvMUon 
of  t0%  of  the  heat  flux  measured  Field  measurements 
confirm  this  expectation  However.  :nc  variety  of  h»: 
flux  mechanisms  inherent  in  buxlding  eonstruwlion  requires 
that  the  investigator  choose  the  sneasunng  situation  carefully 
Oinvcction.  even  in  “iiuiy  insulated**  spaces,  can  cause  unex* 
pected  lateral  heat  flux  and  cesiMts  that  arc  difficult  to 
interpret.  More  week  sho^  be  done  w^th  HFTs  to  investi¬ 
gate  convection  tn  walls  and  attics,  as  well  *s  to  investigate 
eth»  lateral  heat  flut  transfer  mcchaAisms 

MP  2291 

PREMEW  OF  THE  SNOW-111  WEST  DATA 
BAeiE. 

Lacrvrnbc.  J*.  July  1987.  SR  87-12.  Snow  Symposium. 
6(h.  fianover.  NH.  Aw.  1986  Proceedings,  p  3-1 !. 
AD*Mi5  486.  5  iefs. 

42-U04 

SNOW  PHYSICS.  MILITARY  OPERATION. 
LIGHT  TRANSMISSION.  INFRARED  RECON¬ 
NAISSANCE.  VISIBILm*.  METEOROLOGICAL 
FACTORS.  DETECTION.  SNOWFALL.  PRECIPI¬ 
TATION  GAGES. 

Reduction  of  data  recorded  at  the  SNO^k.lll  West  fidd 
experiment  is  complete  and  a  summary  report  is  now  being 
wntten.  A  preview  of  the  organizathir.  a*id  contcr/s  of 
the  upcomisg  report  b  given  in  thb  paper 

MP  2292 

SCAVE.NG1NG  OF  INFRARED  SCREENER  EA 
5763  BY  FALLING  SNOW. 

Cragin.  J  H.,  et  al.  July  19S7.  SR  87-12.  Snow  Sym- 
porium.  6th.  Hanover.  NH.  Aug.  1986.  Proceedings. 
p.13-20.  ADB-1 15  486.  4  refs. 

Hewitt,  A.D. 

42-1405 

SNOWFALL.  INFRARED  RADIATION.  LIGHT 
SCATTERING.  SNOW  CRYSTALS.  AEROSOLS. 
VISIBILm*.  ICE  CRYSTALS.  PRECIPITA*nON 
(METEOROLOGY).  WIND  VELCKm*.  TESTS. 
CLOUD  DISSIPATION. 

Field  tests  scaducted  with  EA  5*a>  in  Hannscr.  SH.  MoUts. 
ME  and  E  Corinth.  VT  show  that  an  order  of  magnttede 
more  serrener  ts  removed  and  depimtcd  at  the  surface  within 
30  m  dosniwind  denng  snowfaH  than  under  clear -air  eooditions 
Relativcamouau  of  wrecner  deposited  hyddfcsMUi  grantation 
under  clear  cowditinws  were  mverscl)  proportional  u*  the 
wind  speed  above  a  threshold  vahx  of  about  I  m.'s  A 
direct  linear  relatv^ship  exists  between  the  mass  prrci^uuon 
rate  and  the  fraction  of  smoke  <l<w>d  scasrngrd  by  stcKar. 
spatial  dendntK.  and  clustered  snow  crystals  The  scaveng 
tsg  efTkxncy  -Soes  not  appear  to  depend  strong!)  on  snow 
or  ice  crysu!  type  although  scatter  tn  the  data  and  the 
limited  number  (b)  of  may  have  masked  an>  rela:iossh«p. 
Snow  IS  four  to  five  tunes  more  efficient  than  rajidrops 
in  scavtcgicg  F.A  3*63  from  smoke  clouds 

MP  2293 

HUMIDITY  ANDTF.MPERATURF.  MEASURE- 
ME.vrS  OBTAINED  FRO.M  AN  UNMANNED 
AERIAL  VEHICLE. 

HalUrd.  H  .cl al.  July  198*. SR  8*12. Snow  S\mpo*i. 
um,  6th,  Hanover.  NH.  Aug.  1986  Pr-Kcedings 
p.35-45.  ADB-U5  4S6.  I  ref 
Izquterdo.  M.  McDonald.  C.  Smith.  J.  Cogan.  J. 
Ti^ni.  F..  Gfcelev,  II  P. 

42-1407 

METF-OROLOGICAI.  IVSTRUMPSTS.  AIR 
TEMPERATURE.  Ill  MIDIT).  AIRPI  ASKS. 
MEASURING  INSTRUMF.N’TS.  TFdTTS.  TLM- 

perah.-rf.  efffxts.  acci  racy 

.A  smaH.  hghtwerght.  b-w  power  cosssnnng  astrwmrwf  4e 
vgned  to  measure  atmospheric  temperature  and  rrtativ  e  humid 
It)  from  an  wimanned  aenal  schicfr  (I  Ak*)  was  flight  tested 
The  meav^reisen-s  o^amed  fron  the  t  Ak  ir.vinimen;  were 
conpared  with  tsose  obtained  from  ha.«oo«  K«m«  ta^uMmrniv 
The  baSoons  were  Uwsched  pnru  so  and  ;«vt  afiri  the  I  Ak 
flights  .Although  the  meavsTcmen*  ai.sratv  of  the  t  Ak 
mstruaent  .ouid  tww  be  estaKsshed  during  theve  tests.  :hf 
temperature  and  relatnr  hs»*d.tv  variations  coied  *err 
snirn;  with  those  obtained  from  the  hacor^i  inviramentv 
The  tempaa’are  varutions  «oAfo;med  to  the  eipe.sed  apse 
rates  1  alwrators  tests  on  the  performar<  r  of  the  ins:r.fmrRt 

parkagr  ander  sarvisg.  partK^riy  cold,  lemperaiwrrs  were 
conducted  to  detrvrwne  the  ensironmenta.  rfTe«ts  on  mvir^ 
ment  s<ns«tivit),  ac«wra<s  and  time  ^onmnis  Rev■«^;s 
of  thrsc  tests  are  presented 


MP  2294 

ACOUSTIC-TO-SEIS.MIC  COUPLING 

THROUGH  A  SNOW  LAYER. 

Peck.  L.  July  1987.  SR  87-12.  Snow  Symposium.  6th, 
Hanover.  NH.  Aug.  1986.  Proceedings,  p.47-55, 
ADD-ti5  486. 

42-1408 

ACOUSTICS.  SNOW  COVER  EFFECT.  SEIS- 
.MOLOOY.  SOUND  WAVES.  SOIL  .MECHANICS. 
MILITARY  OPERATION.  FROST  PENETRA¬ 
TION.  EXPERIMENTATION- 

The  excitation  of  ground  motion  by  airborne  sound  »  termed 
acoustie-to.sastnK  routing.  The  occurrence  of  acoustic- 
to>seism:c  coupltag  degrades  the  performance  of  a  seismic 
sensor  unless  its  contnbution  to  the  ground  motion  ts  compen¬ 
sated  for.  whde  it  ts  the  basts  of  aircraft  detection  and 
ranging  ^  means  of  an  acoustic 'setsmic  sensor  The 
variation  in  acousttc-tc.setsffi.e  coupling  due  to  the  winter 
envMonmcnt  must  be  known  and  understood  so  that  tlw 
effects  of  the  winter  environment  can  be  incorporated  in 
the  design  and  emplsyment  of  sensor  systems 

MP  2295 

FORWARD  SCATTER  METER  FOR  MEASUR¬ 
ING  EXTlNCnON  IN  ADVERSE  WEATHER. 
Koh.  G.,  July  1987.  SR  87-12.  Snow  Symposium.  6th. 
Hanover,  NH,  Aug.  1986.  Proccedinp.  p  81-84. 
ADB-M5  486.2  fefs. 

42-141! 

ATTENLATION.  LIGHT  SCATTERING.  RADIA¬ 
TION.  SNOWFALL.  LIGHT  TRANSMISSION. 
•MEASURING  INSTRU.MESTS.  RAIN.  FOG. 

The  extinction  coefTictcnt  is  a  measure  of  the  aUcnuatioa 
of  radiation  as  it  propagates  through  the  atmosphere.  Tech- 
ntqses  for  measun^g  the  eitisction  cocfflcient  tn  optKal 
wavelength  regsons  are  of  interest,  since  many  rmliury  devices 
detect  vmMe  and  .nfrared  radiation  emitted  or  reflected 
by  distant  targets  Expcrimenul  results  comparing  extine- 
non  coefficients  measured  with  a  forward  scatter  meter  and 
a  tra.nsmtssor-ettr  shew  that  it  is  feasibte  to  use  a  foeward 
scatter  metrr  to  measure  cxuneium  in  winter  prccipctatiow 
tsnow.  ram  and  fog) 

MP  2296 

SLANT  PATH  EXnNCTION  AND  VTSIBILtTV 
MEASUREMENTS  FROM  AN  UNMANNED 
AERIAL  VEHICLF. 

Cogan,  J..  et  al,  July  I  ^17.  SR  87. 1 1.  Snow  Sympoai- 
urn.  6lb.  Hanover,  NH,  Aug,  I486  Proceedings. 
p.1 15.126.  ADB-nS  <56.  5  reft. 

Greeley,  H.P.,  Izquierdo,  M..  .McDonald.  C.  Smith.  J. 
12-1414 

INFRARED  RADIATION.  VISIBILITV.  LIGHT 
TRANSMISSION.  CLOUD  COVER.  TE.MPERA- 
TURE  EFFECTS.  SOUNDING.  COMPUTER  AP¬ 
PLICATIONS 

Ttic  pf*:cr.l»!  for  laut,  cicitvrcnKiitt  of  infrared  radiaUMi 
from  the  hartfi'*  turficc  in  the  vatclcngth  range  of  S- 
It  nucron  c«  ohttin  an  etritntie  of  infrared  eitmeiMe:  is 
eaamneit  The  t>t:ein  £cf€r^%  nn  the  redvetnm  of  detected 
radatnm  mih  mcietnng  dounee  from  the  o6-cree4  impels. 
The  effeett  of  etaud  eenrr  and  toe  ic-nperatnre  and  cmtuiviijr 
derendenee  arc  eonudered  Li-mutmoa  on  the  o.era:iona! 
range  are  rreier.lcd  Thia  riarer  alao  oreaenla  a  techmeiK 
iramg  a  aadeo  image  and  eomrotcr  (-roeeaaing  lo  ohcain 
a  meaiorc  of  aisaal  range  from  the  ohaeraed  eontraat  diftereiieca 
IB  the  image  A  geior  lns»ardgt  of  aeene  eentmat  mhes 
ataihihia  la  Inoni;  can  he  eom,a.-ed  otih  the  aeene  eontraat 
ohumed  under  artnurry  eoedttona  Ui  eanita«te  araihchijr 
A  ahghlly  different  at-firoaeh  to  ohtatn  laasal  range  aacn-t 
hoaroo  and  terrain  armattaneoitaty  A  connaat  meaa^e* 
Rteel  can  then  he  toed  to  detertnme  aratra!  range  tf  the 
dtatanet  to  the  hortron  ta  anoon 

.MP  22»7 

WFT  PREaPITATION  IN  SUBFREFJlINC  AIR 
BELOW  A  CLOUD  INFLUFACES  RAD.AR 
BACKSCATTF.RING. 

Colhecl. .S.C..  July  I487.SR  ST.12.Sno«  Syntposium. 
6th.  tiai.oacr.  NH.  Aug.  I4S6.  Proceedings.  p.IJS- 
144.  ADB-IIS  4*6.  8  refs 
4M4I6 

ICfc  CRVST-M.  GROWTH.  SI  PERCOOLED 
CLOL  I)S.  RADAR  ECHOES.  ANALYSIS  (.MATH- 
EM.ATICSI.  lIACKSC.ArrERING.  TEMPERA- 
Tl.RE  EFFECTS.  PRECIPITATION 

(METEOROI  OGVl.  I  NFRO/EN  W  ATER  CON¬ 
TENT 

lie  nartnea  fatong  ihiocgh  aerer«o.^d  .o-isda  a— rete  oaarr 
4<.S^-s  fxv;  rud«^h  !.*  -«hs!  « tabnanigii  irmpem^  irudcXK 
«<*(v>{rtsfNR6  f9%x  wft~  growth  fxu  i;«c  crx4Bp<; 
partMirv.  ikr  lemrciatwre  nve  .as  »fs*h  vevTfi!  drgrrrs. 
These  wri  pstti.w'v  wfif  takr  Fwwdrcdv  M  fTvters  t<v 
refiecre  afir*  fa&sg  br.gr»  ;h«  Tltuv  cr«  panKfes 

.an  fa~  v^recnag  an  be^*-w  a  •tdwsd 

aad  fnKa-Vhf  radii  ba*k*Aa;ienRg  :5av  rtTe«l  is 

psnuKe  wii)  ihi  iie*>d  *•?  t.-gs  .1  i»»» 

pr««{etr  ihan  a  few  .raikv  /f  a  nv<  m 

5}s«  lesipns’srr  *4  fa^sg  »*e  paiisoaCv  Firsbrr^rw*.  <»tfii) 
t-tf^awwv  ndo-aCv  haw  a  ml wnf  wa*rT  *mtmt  tr* 

pve  a  *  dcgfce  tcpvpera:^  n*c 
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MP  2298 

KADLUK  ICE  STRESS  MEASUREMENT  PRO¬ 
GRAM. 

Cox,  G.F.N.,  Technology  assessment  and  research 
program  for  offshore  minerals  operations;  1986  report. 
Compiled  and  edited  by  J.B.  Gregory  and  C.E.  Smith, 
U.S.  Dept,  of  Interior,  Minerals  Management  Service, 
OCSstudy  MMS  86-0083,  tl987i,  p.100-107. 9  refs. 
42-1494 

ICE  LOADS.  ICE  PRESSURE,  OFFSHORE 
STRUCTURES,  CAISSONS,  STRESSES,  ICE  CON¬ 
DITIONS,  ICE  TEMPERATURE,  WIND  FAC¬ 
TORS. 

MP  2299 

MECHANICAL  PROPERTIES  OF  MULTI-YEAR 
PRESSURE  RIDGE  ICE. 

Richter-Menge,  J.A.,  Technology  assessment  and  re¬ 
search  program  for  offshore  minerals  operations;  1986 
report.  Compiled  and  edited  by  J.B.  Gregory  and 
C.E.  Smith,  U.S.  Dept,  of  Interior,  Minerals  Manage¬ 
ment  Service,  OCS  study  MMS  86-0083,  il987], 
P.I08-U9,  19  refs. 

42-1495 

ICE  MECHANICS,  PRESSURE  RIDGES,  OFF¬ 
SHORE  STRUCTURES,  ICE  LOADS,  ICE 
STRENGTH,  IMPACT  STRENGTH,  ICE  SALINI¬ 
TY,  ICE  DENSITY.  STRAIN  TESTS,  ICE  STRUC¬ 
TURE,  TEMPERATURE  EFFECTS 
MP  2300 

OF:  OVERLAND  FLOW  WASTEWATER  TREAT¬ 
MENT  AT  EASLEY,  S.C 
Martel,  C.J.,  et  al,  Nov.  1986,  p.1078-1079.  Discus¬ 
sion  of  A.R.  Abernathy's  paper,  41-1899,  and  author's 
reply.  8  refs. 

Jenluns,  T.F.,  Abernathy,  A.R. 

42-1609 

WASTE  TREATMENT,  WATER  TREATMENT, 
LAND  RECLAMATION,  CHEMICAL  ANAL¬ 
YSIS,  DESIGN. 

MP  2301 

EFFECTS  OF  WATER  AND  ICE  LAYERS  ON 
THE  SCATTERING  PROPERTIES  OF  DIFFUSE 
REFLECTORS. 

Jezek,  K.C.,  et  al,  Dec.  1,  1987,  26(23),  p  5143-5147, 
7  refs. 

Koh,  O. 

42-1651 

ICE  OPTICS,  REFLECTIVITY,  SCATTERING, 
DIFFUSION. 

MP  2302 
PROCEEDINGS. 

Intemational  Symposium  on  Cold  Regions  Heat 
Transfer,  Edmonton,  Alta.,  June  4-6, 1987,  New  Y  ork, 
American  Society  of  Mechanical  Engineers,  1987, 
270p.,  Refs,  passim.  For  selected  papers  see  42-1689 
through  42-1716. 

Cheng,  K.C.,  ed,  Lunardini,  V.J.,  ed,  Seki,  N.,  ed. 
42-1688 

HEAT  TRANSFER,  ICE  FORMATION,  ICE 
MELTING,  SOIL  FREEZING,  ICING,  FROST 
HEAVE,  PHASE  TRANSFORMATIONS,  ICE 
WATER  INTERFACE,  SNOW  MELTING,  COLD 
WEATHER  CONSTRUCTION,  MATHEMATI¬ 
CAL  MODELS. 

MP  2303 

EVOLUTION  OF  FRAZIL  ICE  IN  RIVERS  AND 
STREAMS:  RESEARCH  AND  CONTROL. 

Daly,  S.F.,  International  Symposium  on  Cold  Regions 
Heat  Transfer,  Edmonton,  Alta.,  June  4-6,  1987. 
Proceedings.  Edited  by  K  C  Cheng,  V  J  Lunardini 
and  N.  Seki,  New  York,  American  Society  of  Me¬ 
chanical  Engineers,  1987,  p.Il-16,  35  refs. 

42-1690 

FRAZIL  ICE,  ICE  CONTROL,  TURBULENT 
FLOW,  ICE  FORMATION,  STREAMS,  FREEZE- 
UP.  HEAT  TRANSFER,  ICE  CRYSTALS,  RIVER 
ICE,  ICE  PHYSICS,  ICE  MECHANICS. 

This  paper  presents  a  selective  overview  of  the  research 
into  frazil  ice  The  development  of  theory,  instrumentation, 
and  control  structures  has  not  proceeded  on  parallel  course 
for  all  stages  of  frazil  evolution.  The  earliest,  dynamic 
stage  of  frazil  formation  is  probably  the  best  desertbed.  yet 
there  has  as  yet  been  no  application  of  this  theory  to  a 
practical  situation  A  fundamental  understanding  of  frazil 
formation  could  lead  to  means  of  disrupting  the  formation, 
sueh  as  by  artificial  seedings,  modification  of  the  fluid  turbu- 
fenee,  etc  The  development  of  instrumentation,  has  in¬ 
creased  our  ability  to  view  and  sample  frazil,  but  as  yet 
has  not  provided  much  benefit  for  the  design  and  siting 
of  iec  control  structures.  To  dale,  the  successful  use 
of  iec  control  structures  relies  heavily  on  the  insight  of 
experienced  field  engineers.  Theory  or  instrumentation 
has  not  made  their  job  easier,  but  the  potential  is  large 
A  major  lasit  now  is  the  synthesis  of  existing  theory  and 
instrumentation  for  application  in  ice  control 


MP  2304 

SOME  ANALYTICAL  METHODS  FOR  CON¬ 
DUCTION  HEAT  TRANSFER  WITH  FREE¬ 
ZING/THAWING. 

Lunardini,  V.J.,  Intemational  Symposium  on  Cold  Re¬ 
gions  Heat  Transfer,  Edmonton,  Alta.,  June  4-6, 1987. 
Proceedings.  Edited  by  K.C  Cheng,  V.J.  Lunardini 
and  N.  Seki,  New  York,  American  Society  of  Me¬ 
chanical  Engineers,  1987,  {>.55-64,  Refs,  p  61-64.  Re¬ 
printed  in  Northern  enginecr,.Spring  1988,  20(1), 
p.  15-25. 

42-1695 

HEAT  TRANSFER,  FREEZING,  THAWING, 
HEAT  BALANCE,  PHASE  TRANSFORMA¬ 
TIONS.  SOIL  FREEZING,  PERMAFROST, 
FREEZE  THAW  CYCLES,  ANALYSIS  (MATH- 
EMA'nCS). 

One  of  the  most  diflicult  and  yet  most  interesting  areas 
of  heat  transfer  is  conduction  (or  convection)  with  freezing 
or  thawing.  The  inherent  non-fineanty  of  the  problem 
^ong  with  the  unknown  moving  interface  precludes  exact 
solutions  for  most  practical  cases.  This  has  spurred  great 
effort  to  devise  approximate  solution  methods  which  are 
accurate  and  of  general  application.  Many  of  the  known 
exact  solutions  are  listed  here  along  with  a  bnef  discussion 
of  two  approximate  methods:  the  quasi-static  and  the  heat 
balance  integral.  Space  hmttations  rule  out  the  inclusions 
of  such  useful  variational  methods  as  that  of  Biot  or  of 
a  treatment  in  more  detail. 


MP  2305 

MODELLING  TRASH  RACK  FREEZEUP  BY 
FRAZIL  ICE. 

Daly,  S.F.,  Intemational  Symposium  on  Cold  Regions 
Heat  Transfer,  Edmonton,  Alta.,  June  4-6,  1987. 
Proceedings.  Edited  by  K.C.  Cheng,  V.J.  Lunardini 
and  N.  Seki,  New  York,  American  Society  of  Me¬ 
chanical  Engineers,  1987,  p.101-106,  10  refs. 

42-1700 

FREEZEUP,  FRAZIL  ICE.  ICE  SOLID  INTER¬ 
FACE.  ICE  ADHESION,  HEAT  TRANSFER,  ICE 
FORMATION,  MATHEMA'HCAL  MODELS. 
DRAINAGE. 

The  freezeup  of  trash  racks  by  frazil  ice  occurs  in  a  sequence 
that  has  not  been  quantitatively  described.  Because  of 
the  diflicully  in  observation  and  measurement,  very  little 
is  quantitatively  known  about  the  eonceniraiion  of  frazil 
tee  al  the  intake,  the  mechanism(s)  of  underwater  ice  adhesion, 
the  deposition  efficiency  of  frazil  ice,  the  contribution  of 
different  heat  transfer  modes  to  the  tee  growth  on  the 
rack,  and  the  relationship  of  the  head  loss  through  the 
rack  to  the  flow  velocity  as  a  function  of  the  mass  of 
ice  present.  A  comparison  of  the  ice  generation  by  conduc¬ 
tion  and  convection  with  the  mass  of  ice  deposited  on 
the  rack  from  the  flow  indicates  that  deposition  is  the  most 
significant  mode  of  ice  formation  on  the  rack.  Based 
on  this,  and  other  assumptions,  a  first  generation  mathematical 
model  that  desenbes  the  head  loss  through  a  trash  rack 
during  freezeup  is  developed.  The  mathematical  model 
is  developed  for  the  case  of  a  trash  rack  through  which 
a  constant  discharge  is  nuunuined.  The  model  is  applied 
to  laboratory  data  with  good  results  The  laboratory  dau 
Wert  obtained  by  modeiling  a  section  of  a  trash  rack  in 
a  flume  located  in  a  cold  room.  Frazil  ice  produced 
in  the  flume  caused  the  rack  to  freeze  up  while  a  constant 
diKliarge  wu  maintained.  The  mathematical  model  can 
be  ised  to  suggest  means,  both  structural  and  operational, 
of  extending  the  time  until  tout  freezeup  of  a  irash  rack 
occurs  improvements  in  the  mathematical  model  arc  sug¬ 
gested. 


MP  2306 

.iRCTIC  RESEARCH  OF  THE  UNITED  STATES, 
VOL.I. 

U.S.  Interagency  Arctic  Research  Po'icy  Committee, 
Washington,  D.C.,  Fall  1987,  12Ip. 

Bowen,  S.L.,  ed,  Valliere,  D.R ,  ed,  Brown,  J  ,  ed 
42-1746 

RESEARCH  PROJECTS,  POLAR  REGIONS,  RE¬ 
SEARCH  PROJECTS. 

This  new  journal  provides  an  overview  of  Federally  funded 
research  activities  in  Arctic  regions  and  includes  brief  commen¬ 
taries  on  specific  programs  being  pursued  by  twelve  depallnen- 
tal-level  groups  and  thirteen  sub-groups.  The  range  of 
research  topics  includes  minerals,  geology,  wildlife,  land, 
parks,  mines,  atmosphere,  oceans,  biology,  glaciology,  earth 
sciences,  sea  ice,  snow,  ice,  Arcric  engineering,  medicine, 
iishcnes,  weather  forecasting,  tsunamis,  ice  edge,  remote 
sensing,  space  plasma  physics,  permafrost,  hydrology,  tundra 
ecosystems,  health,  human  services,  cultural  dynamics,  ar¬ 
cheology.  ice  breaking,  iceberg  reconnaissance,  Arctic  pollu¬ 
tion,  marine  transportation,  environmental  protection,  interna¬ 
tional  Arctic  coordination,  forestry,  soil  conservation. 
Reports  of  meetings  of  the  various  committees  and  commissions 
involved  in  Arctic  research,  the  Arctic  Research  and  Policy 
Act  of  1984,  and  Executive  Order  12S01  establishing  the 
Arctic  Research  Commission  and  the  Interagency  Arctic 
Research  Policy  Committee  are  included. 


MP  2307 

OBSERVATIONS  OF  JOKULHLAUPS  FROM 
ICE-DAMMED  STRANDLINE  LAKE,  ALASKA: 
IMPLICATIONS  FOR  PALEOHYDROLOGY. 
Sturm,  M.,  et  al,  Binghamton  Symposia  in  Geomor¬ 
phology:  Intemational  series.  No.  18,  Catastrophic 
flooding.  Edited  by  L.  Mayer  and  D.  Nash,  London, 
Allen  and  Unwin,  1987,  p.79-94,  14  refs. 

Beget,  J.,  Benson,  C. 

42-1613 

FLOODING,  ICE  DAMS,  GLACIAL  LAKES,  SUB¬ 
GLACIAL  DRAINAGE,  GLACIAL  HYDROLO¬ 
GY,  VOLUME,  HYDROGRAPHY,  PALEO- 
CLlM.  s~3LOGY,  UNITED  STATES— ALASKA- 
STRANDLINE  LAKE. 

MP  2308 

DC  RESISTIVITY  MEASUREMENTS  OF 
MODEL  SALINE  ICE  SHEETS. 

Arcone,  S.A.,  Nov.  1987,  GE-25(6),  p.845-849,  16 
refs. 

42-1754 

ICE  ELECTRICAL  PROPERTIES,  ELECTRICAL 
RESISTIVITY,  SALT  ICE. 

MP  2309 

ENVIRONMENTAL  FACTORS  AND  STAND¬ 
ARDS  FOR  ATMOSPHERIC  OBSCTJRANTS, 
CLIMATE  AND  TERRAIN. 

Opitz,  B.K.,  et  al,  AirLand  Battlefield  Environment 
Executive  Committee,  Environmental  Standards  for 
Material  Design  Group,  Oct.  1987,  137p.,  7  refs. 
First  edition.  ALBE  report  I,  ESMDG  pamphlet 
Miers,  B.T.,  Shirkey,  R.C.,  Bates,  R.E.,  Robinson,  J.H., 
West,  H.W. 

42-3145 

MILITARY  OPERATION,  SNOW  LOADS,  ENVI¬ 
RONMENTS,  ICING,  VISIBILITY,  ICE  FOG, 
SOUND  WAVES,  FREEZE  THAW  CYCLES, 
TOPOGRAPHIC  FEATURES,  CLIMa’HC  FAC¬ 
TORS,  MILITARY  FACILITIES. 

MP  2310 

HEAT  LOSSES  FROM  THE  CENTRAL  HEAT 
DISTRIBUTION  SYSTEM  AT  FORT  WAIN- 
WRIGHTa 

Phetteplace,  O.,  Dec.  1982,  EPS  3-WP-82-6,  Symposi¬ 
um  on  Utilities  Delivery  in  Cold  Regions,  Ird,  Edmon¬ 
ton,  Alta,,  May  25-26,  1982.  Proceedings.  Com¬ 
piled  by  D.W.  Smith,  p.308-328,  5  refs. 

42-1728 

HEAT  LOSS,  HEATING,  UTILITIES,  UNDER¬ 
GROUND  PIPELINES,  AIR  TEMPERATURE, 
TEMPERATURE  EFFECTS,  ANALYSIS  (MATH¬ 
EMATICS),  COMPUTER  PROGRAMS,  SOIL 
TEMPERATURE,  SEASONAL  VARIATIONS. 

MP  2311 

STRAIN-RATE  AND  GRAIN-SIZE  EFFECTS  IN 
ICE. 

Cole,  D.M.,  1987,  33(115),  p.274-280,  22  refs. 
42-1822 

ICE  DEFORMATION,  ICE  CRYSTAL  STRUC¬ 
TURE,  STRAINS,  GRAIN  SIZE,  TESTS,  STRESS 
STRAIN  DIAGRAMS. 

This  paper  presents  and  diKusses  the  results  of  constant 
deformation-rate  tests  on  laboratory-prepared  polycrystalline 
ice.  Strain-rates  ranged  from  0000,000,1  to  0.1/s.  grain- 
size  ranged  from  I.S  to  5.8  mm,  and  the  test  temperature 
was  -S  C.  At  strain-rates  between  0000,000,1  and  0,001/s, 
the  stress-sirain-rale  relationship  followed  a  power  law  with 
an  exponent  of  ni>4,3  calculated  without  regard  to  grain- 
size  However,  a  reversal  in  the  grain-size  effect  was 
observed  below  a  transition  point  near  0.000,004/s  the  peak 
stress  increased  gram-size,  while  above  the  transition  point 
the  peak  stress  decreased  with  increasing  gram-size.  This 
latter  trend  persisted  to  the  highest  strain-rates  observed. 
At  strain-rates  above  0  001  /s  the  peak  stress  became  independ¬ 
ent  of  strain-rate.  The  unusual  trends  exhibited  at  the 
lower  strain-rates  are  attributed  to  the  influence  of  the  grain- 
size  on  the  balance  of  the  operative  deformation  mechanisms 
Dynamic  rccryslallization  appears  to  intervene  in  the  case 
of  the  finer-grained  maiertal  and  serves  to  tower  the  peak 
stress  At  comparable  strain-rates,  however,  the  large¬ 
grained  material  still  experiences  internal  micro-fractunng, 
and  thin  sections  reveal  extensive  deformation  in  the  gram- 
boundary  regions  that  is  quite  unlike  the  appearance  of 
the  strain-induced  boundary  migration  characteristic  of  the 
fine-grained  material 

MP  2312 

AIRBORNE  RIVER-ICE  THICKNESS  PROFIL¬ 
ING  WITH  HELICOPTER-BORNE  UHF 
SHORT-PULSE  RADAR. 

Arcone,  S.A..  ct  al,  1987,  33(115),  p,330-340,  14  refs. 
Delaney,  A.J. 

42-1830 

RIVER  ICE,  ICE  COVER  THICKNESS,  SCATTER¬ 
ING,  REMOTE  SENSING.  PROFILES,  EQUIP¬ 
MENT.  LAKE  ICE,  SURFACE  ROUGHNESS, 
FRAZIL  ICE. 
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The  icc'thickness  profiling  performance  of  a  helicopter*mount* 
ed  short*pulse  radar  operating  at  approximate  center  frequen* 
ciea  of  ^  and  900  MHz  was  assessed.  The  antenna 
paclcages  were  mounted  1 .2  m  off  the  skid  of  a  small  helicopter 
whose  speed  and  altitude  were  varied  from  about  1.8  to 
9  m/s  and  3  to  12  m.  Gutter  from  the  helicopter  offered 
minimal  interference  with  the  ice  data.  Data  were  acquired 
in  Alaska  over  lakes  (as  a  proving  exercise)  and  two  nvers, 
whose  conditions  varied  from  open  water  to  over  1  5  m 
of  solid  ice  with  numerous  frazil-ice  formations.  The  most 
readily  interpretabte  data  were  acquired  when  the  ice  or 
snow  surface  was  smooth.  Detailed  surface  investigations 
on  the  Tanana  River  revealed  good  correlations  of  echo 
delay  with  solid  ice  depth,  but  an  insensitivity  to  frazil- 
ice  depth  due  to  its  high  water  content  On  the  Yukon 
River,  coinciding  temporally  coherent  surface  and  bottom 
reflections  were  associated  with  solid  ice  and  smooth  surfaces 
All  cases  of  incoherent  surface  returns  (scatter)  occurred 
over  ice  rubble.  Rough«surface  scattering  was  always  fol* 
lowed  by  the  appearance  of  bottom  scattering  but,  in  many 
cases,  including  a  hanging-wall  formation  of  solid  frazil  ice, 
bottom  scattering  occurred  beneath  coherent,  smooth-surface 
reflections  Areas  of  incoherent  bottom  scattering  investi¬ 
gated  by  drilling  revealed  highly  variable  ice  conditions, 
including  frazil  ice  The  minimum  ice  thickness  that  could 
be  resolved  from  the  raw  data  was  about  02  m  with  the 
600  MHz  antenna  and  less  than  0  IS  in  with  the  900  MHz 
antenna 

MP  2313 

RATING  SYSTEM  FOR  UNSURFACED  ROADS 
TO  BE  USED  IN  MAINTENANCE  MANAGE- 
MENT. 

Eaton,  R.A.,  et  ai,  North  American  Conference  on 
Managing  Pavements,  2nd,  Toronto,  Ontano,  Nov.  2- 
6, 1987.  Proceedings,  Vol.2,  ci987j,  p.(2)5 1-(2)62, 

24  refs. 

Gerard,  S.,  Dattilo,  R.S. 

42-1879 

ROAD  MAINTENANCE.  PAVEMENTS.  DRAIN¬ 
AGE,  SURFACE  PROPERTIES. 

A  system  has  been  developed  and  Held  validated  for  rating 
unsurfaced  roads.  The  number  obtained  for  each  road 
by  using  this  system  can  be  used  to  pnontize  or  compare 
road  conditions  to  develop  a  maintenance  program.  This 
unsurfaced  road  rating  system  can  be  used  by  itself  or  to 
supplement  current  pavement  management  systems. 

MP  2314 

ICE  THICKNESS  DISTRIBUTION  ACROSS 
THE  ATLANTIC  SECTOR  OF  THE  ANTARCTIC 
OCEAN  IN  MIDWINTER, 

Wadhams,  P.,€tal,  Dec.  15, 1987, 92(C13),  p.14.535- 
14.552,  9  refs. 

Lange.  M.A..  Ackley,  S.F. 

42- 1905 

ICE  COVER  THICKNESS,  SEA  ICE.  ICE  FLOES, 
PHOTOGRAPHY. 

The  entire  width  of  the  antarctic  sea  ice  zone  was  traversed 
in  the  vicinity  of  0  deg  longitude  from  July  18  to  Sep 
10,  1986.  Ice  thicknesses  were  measured  by  direct  drilling, 
by  helicopter  profliing  using  an  Exslar  100-MHz  impulse 
radar  system  and  by  aerial  photography  The  results  of 
the  point  meuuremenis  (drilling)  are  reported  in  this  paper 
together  with  an  indication  of  how  the  radar  and  photography 
data  will  be  used  to  extend  them  so  as  to  yield  area- 
averaged  ice  thickness  distributions.  The  mam  ice  type 
across  the  entire  width  of  the  ice  cover  was  consolidated 
pancake  ice  occurring  in  vast  floes,  this  formed  out  of  a 
250-km-wide  band  at  the  advancing  ice  edge  which  compnsed 
a  concentrated  field  of  individual  pancakes  in  a  matrix  of 
frazil  ice  Preferred  thicknesses  of  undeformed  floes  were 
40-60  cm  of  tee  covered  with  5-15  cm  of  snow  The 
individual  pancakes  attained  almost  all  of  this  thickness  before 
consolidation,  subsequent  congelation  growth  was  slow,  es¬ 
timated  at  04  cm/d.  The  floes  contained  much  small- 
scale  roughness  on  the  upper  and  lower  surfaces  due  to 
rafting  of  pancakes  at  the  time  of  consolidation,  but  pressure 
ridging  was  modest  except  in  the  far  south  A  few  very 
thick  (8-11  m)  multiyear  floes  were  observed  embedded 
in  the  pack  at  latitudes  beyond  66$  (Auth ) 

MP  2315 

FLEXURAL  AND  BUCKLING  FAILURE  OF 
FLOATING  ICE  SHEETS  AGAINST  STRUC¬ 
TURES. 

Sodhi,  D.S.,  Sep.  1987,  87-17,  Working  group  on  icc 
forces.  3rd  state-of-the-art  report.  Edited  by  T.J.O. 
Sanderson,  p.53-73,  ADA-191  067,  Refs  p  70-73 
For  another  source  see  40-4604. 

43- 443 

FLOATING  ICE,  OFFSHORE  STRUCTURES.  ICE 
LOADS.  FLEXURAL  STRENGTH,  ICE  SHEETS. 
ICE  SOLID  INTERFACE.  ICF  PRESSURE.  ICE 
DEFORMATION 

This  IS  a  review  of  work  on  bending  and  buckling  failure 
of  floating  ICC  sheets,  along  »uh  the  force.<i  generated  during 
lee/structurc  interaction  The  fowus  is  on  the  work  published 
after  1980  Estimation  of  icc  forces  as  a  result  of  bending 
and  buckling  failure  of  an  tec  sheet  can  be  made  with 
a  fair  degree  of  confldencc  when  the  icc.  structure  interaction 
leads  to  one  of  the  (wt*  rr.tKlcs  of  failure  The  problem 
of  multimodal  failure  of  floating  ice  sheets  needs  further 
study. 


MP  2316 

HISTORY  OF  SNOW-COVER  RESEARCH. 
Colbeck,  S.C,  1987,  Special  issue,  p.60-65,  31  refs. 
42-1959 

SNOW  COVER,  SNOW  HYDROLOGY,  AVA¬ 
LANCHES,  HISTORY. 

The  history  of  snow^eover  research  is  divided  into  4  distinct 
periods.  Before  1900  there  were  systematic  observations 
of  snow  but  the  tools  were  just  being  developed  to  begin 
serious  research.  From  19()0  to  1936,  many  investigations 
were  made  because  of  the  practical  considerations  of  snow 
hydrology  and  snow  avalanches  Individuals  began  the 
assessment  of  snow  water  equivalent  for  forecasting  run¬ 
off  and  the  observation  of  snow  structure  and  texture.  Quan¬ 
titative  and  physical  investigations  quickened  after  govern¬ 
ment-sponsored  laboratories  were  established  in  1936,  the 
same  year  as  the  founding  of  the  International  Glaciological 
Society  From  1936  through  the  1960s,  many  detailed 
investigations  were  made  into  snow's  physical  properties  and 
behavior  Professional  societies  organized  national  and 
regional  meetings,  and  published  the  results  of  snow  research 
Many  more  laboratories  became  involved  as  knowledge  about 
snow  was  developed  and  applied  to  run-off  forecasting  and 
avalanche  defense  Snow  research  surged  again  during 
the  1970s  with  the  establuhmcnt  of  a  new  generation  of 
snow  scientists  using  more  advanced  theory,  computers,  and 
instrumentation  As  demands  continue  for  solutions  to 
snow  problems  with  new  emphasis  on  old  themes,  snow 
research  generates  knowledge  about  snow  for  a  wide  variety 
of  applications 

MP  2317 

PROCEEDINGS,  VOL,4, 

International  Conference  on  Offshore  Mechanics  and 
Arctic  Engineering,  7th,  Houston,  TX.  Feb.  7-12, 
1988,  New  York,  American  Society  of  Mechanical 
Engineers,  1988,  348p.,  Refs,  passim.  For  individual 
papers  sec  42-2077  through  42-2119. 

Sodhi.  D.S.,  ed,  Luk,  C  H.,  ed.  Sinha.  N.K.,  ed. 
42-2076 

OFFSHORE  STRUtrrURES,  ICE  LOADS,  ICE 
MECHANICS.  ICE  PHYSICS.  ENGINEERING. 
MEETINGS.  SEA  ICE,  ICE  CONDITIONS.  ICE¬ 
BREAKERS. 

MP  2318 

FLEXURE  AND  FRACTURE  OF  MACROCRYS¬ 
TALLINE  SI  TYPE  FRESHWATER  ICE. 
Dempsey,  J.P.,  et  al,  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  7th,  Hous¬ 
ton,  TX,  Feb.  7- 12, 1 988.  Proceedings,  Vol.4.  Edit¬ 
ed  by  D.S.  Sodhi,  C.H.  Luk  and  N.K  Sinha,  New 
York,  American  Society  of  Mechanical  Engineers, 
1988.  p.39-46.  31  refs. 

Nigam,  D.,  Cole,  D.M. 

42-2082 

ICE  STRENGTH.  FLEXURAL  STRENGTH, 
FRACTURING.  ICE  CRYSTAL  STRUCTURE.  ICE 
LOADS,  GRAIN  SIZE,  ICE  CRACKS. 

The  four-poinl-bend  loading  conflguration  is  used  here  to 
study  the  flexural  strength  and  fracture  toughness  of  macrocrys- 
tallineSl  type  freshwater  ice  The  emphasis  m  this  investiga¬ 
tion  was  to  minimize  testing  errors,  prepare  geometncally 
Similar  specimens  milled  lo  good  accuracy,  and  to  use  a 
mechanical  and  repeatable  method  of  notch  formation  The 
question  under  study  is  Would  a  wide  scatter  in  flexural 
strengths  and  fracture  toughness  results  still  occur  in  SI 
ice  if  the  inaccuracies  in  specimen  preparation  and  vanalions 
in  notch  acuity  were  minimized,  and  if  the  specimen  size 
were  increased  signiflcantly'’  The  baste  tenet  then  is  that 
any  Katter  would  be  predominantly  due  to  crystal  orientation 
effects,  gram  size  cfTccts,  variations  in  the  predominant  c- 
axis  orientations,  as  «eil  as  both  specimen  size  and  specimen 
geometry. 

MP  2319 

GROWTH  OF  EG/AD/S  MODEL  ICE  IN  A 
SMALL  TANK. 

Borland.  S.L.,  International  Conference  on  Offshore 
Mechanics  and  Arctic  Engineering,  7th.  Houston.  TX, 
Feb.  7-12,1 988.  Proceedings,  Vol.4.  Edited  by  D.S. 
Sodhi,  C  H  Luk  and  N  K  Sinha.  New  York,  Ameri¬ 
can  Society  of  Mechanical  Engineers,  1988,  p.47-S3, 9 
refs. 

42-2083 

ICE  MODELS,  ICE  STRENGTH,  FLEXURAL 
STRENGTH,  ICE  ELASTICITY.  SOLUTIONS, 
FREEZING,  ICE  MECHANICS.  TESTS.  ICE 
GROWTH.  ICE  SHEETS.  TANKS  (CONTAIN¬ 
ERS) 

A  new  type  of  refrigerated  model  ice  was  tested  for  flexural 
strength  and  elasticity  m  a  small  basin  This  model  ice. 
termed  "EG/AD/S"  icc  b>  the  deselopcr.  Timeo  of  NRCC, 
IS  produced  by  freezing  a  solution  of  three  chemicals 
ethylene  glycol,  aliphatic  detergent,  and  sucrose  A  small- 
scale  laboratory  mscstigation  was  conducted  to  determine 
some  of  the  mechanical  properties  of  the  LG/AD.S  icc 
and  to  make  modifications  lo  the  chemical  formula  as  needed 
The  results  of  these  tests  were  found  to  compare  well  with 
Timco's  results  for  kG/AD/S  icc  as  well  as  with  tests 
on  urea  ice  grown  in  the  same  lank  Described  are  some 
of  the  problems  with  this  new  ice.  including  excessive  sudsing 


and  bactenal  blooms,  and  the  techniques  used  to  try  to 
alleviate  them  Also  discussed  are  several  unique  aspects 
of  dealing  with  ice  sheet  growth  and  mechanical  properties 
testing  in  a  small  tank. 

MP  2320 

HEAT  TRANSFER  PERFORMANCE  OF  COM- 
MERHAL  THERMOSYPHONS  WITH  IN¬ 
CLINED  EVAPORATOR  SECHONS. 

Haynes.  F.D.,  et  al.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  7th,  Hous¬ 
ton,  TX.  Feb.  7-12, 1988.  Proceedings.  Vol  4  Edit¬ 
ed  by  D.S.  Sodhi,  C.H.  Luk  and  N.K.  Sinha,  New 
York,  American  Society  of  Mechanical  Engineers, 
1988,  p.275-280,  14  refs. 

Zarling,  J.P. 

42-2110 

PERMAFROST  BENEATH  STRUCTURES.  HEAT 
TRANSFER,  SUBGRADES,  WIND  TUNNELS, 
MEASURING  INSTRUMENTS,  WIND  VELOCI¬ 
TY,  TESTS,  EVAPORATION,  EQUIPMENT. 
Laboratory  tests  have  been  conducted  with  two  full-size, 
two-phase  commercial  Ihermosyphons  in  an  atmospheric  wind 
tunnel  at  the  U.S.  Army  CRREL.  The  test  vanables 
were  wind  speed  and  evaporator  inclination  angle.  The 
air  speed  ranged  from  0  to  5.2  m/s.  The  evaporator 
angles  were  varied  from  0  to  12  deg  measured  from  the 
horizontal.  The  effect  of  nearby  wails  on  thermosyphon 
performance  was  also  investigated.  Tests  were  conducted 
with  walls  oriented  parallel,  at  45  deg  and  at  right  angles 
to  the  air  flow  direction.  The  air  temperature  for  all 
tests  was  about  -18  C.  Test  results  are  presented  with 
thermal  conductance  of  the  thermosyphon  as  a  function 
of  Wind  speed  and  evaporator  inclination  angle  The  heat 
transfer  conductance  was  found  to  increase  with  increasing 
wind  speed  and  increasing  evaporator  inclination  angle. 

MP  2321 

ON  THE  APPLICATION  OF  THERMOSY¬ 
PHONS  IN  COLD  REGIONS, 

Zarhng,  J.P.,  et  al.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arcttc  Engineering,  7th,  Hous¬ 
ton, TX,  Feb.  7-12, 1988.  Proceedings,  Vol.4.  Edit¬ 
ed  by  D.S.  Sodhi.  C.H.  Luk  and  N.K.  Sinha.  New 
York,  American  Society  of  Mechanical  Engineers, 
1988,  p.281-286.  14  refs. 

Haynes,  F.D.,  Daly,  S.F. 

42-2111 

LOW  TEMPERATURE  TESTS.  HEAT  TRANS¬ 
FER.  WIND  VELOCITY.  TEMPERATURE  EF¬ 
FECTS,  EQUIPMENT.  WATER  FLOW,  ICE 
GROWTH,  MEASURING  INSTRUMENTS. 

The  exposure  of  poruble  electronic  data  logging  equipment 
to  extreme  low  temperatures  usually  leads  to  system  failure 
To  overcome  this  difficulty  at  northern  remote  sites,  the 
use  of  a  thermosyphon  to  transfer  energy  stored  m  the 
ground  to  an  insulated  instrument  shelter  was  tested.  The 
results  of  the  test  showed  that  the  thermosyphon  maintained 
the  instrument  shelter  well  above  the  outdoor  ambient  air 
temperature  dunng  cold  spelts  Laboratory  tests  were  con¬ 
ducted  with  two-phase  full-size  thermosyphons  to  freeze  water 
in  a  lest  basin  The  lest  vanables  were  wind  speed  and 
water  velocity  A  single-phase  thermosyphon  was  also 
tested  for  growing  ice  The  heat  transfer  conductances 
of  the  thermosyphons  were  estimated  for  vanous  wind  speeds 
The  use  of  ihermosyphons  placed  m  nvers  has  been  proposed 
to  collect  transported  frazil  ice  to  augment  ice  dam  formation 
or  prevent  frazil  ice  from  interacting  with  downstream  hydrau¬ 
lic  structures.  Laboratory  tests  were  conducted  with  model 
two-phase  thermosyphons  m  a  refrigerated  flume  to  lest 
this  concept  Frazil  icc  was  generated  upstream  of  a 
ihermosyphon  array  placed  across  the  flume  perpendicular 
to  the  flow  The  ability  to  collect  frazil  was  determined 
by  measuring  the  head  loss  across  the  array  with  time. 
Comparisons  were  made  with  an  array  of  solid  aluminum 
rods  With  the  same  dimension  as  the  model  Ihermosyphons. 
The  influence  of  wind  was  also  investigated 

MP  2322 

POLAR  COMMUNICATIONS:  STATUS  AND 
RECOMMENDATIONS.  REPORT  OF  THE 
SaENCE  WORKING  GROUP. 

Rosenberg,  T  J ,  ed,  Grcenbelt,  MD,  U  S.  National 
Aeronautics  and  Space  Admtnistratton,  Dec  1987, 
29p..  3  refs. 

Jezek,  K.C.  cd. 

42-2146 

SPACECRAFT.  TELECOMMUNICATION.  DE¬ 
SIGN.  POLAR  REGIONS.  GLACIOLOGY. 
OCEANOGRAPHY.  METEOROLOGY.  GEO¬ 
PHYSICS. 

This  report  summarizes  the  capabilities  of  existing  communica¬ 
tion  links  within  the  polar  regions,  as  well  as  between  the 
polar  regions  and  the  contmenial  United  .Stales.  The  report 
places  these  capabilities  m  the  context  of  the  objectives 
of  principal  scicnnric  disciplines  actisc  m  polar  research 
and.  m  particular,  of  how  discipline  scientists  both  utilize 
and  arc  limited  by  present  technologies.  Based  on  an 
assessment  of  the  scientific  objectives  potentially  achievable 
with  improved  communication  capabilities,  the  report  con¬ 
cludes  with  a  list  of  requirements  on  and  recommendations 
for  communication  capabilities  necessary  to  support  polar 
science  over  the  next  ten  years  (Auth) 
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MP  2323 

NEW  APPROACH  FOR  SIZING  RAPID  INFIL¬ 
TRATION  SYSTEMS. 

Martel,  C.J.,  Feb.  1988,  114(1),  p.21 1-215,  13  refs. 
42-2246 

WASTE  TREATMENT,  WATER  TREATMENT, 
SEEPAGE. 

MP  2324 

ON  THE  DETERMINATION  OF  THE  AVERAGE 
YOUNG’S  MODULUS  FOR  A  FLOATING  ICE 
COVER 

Kerr,  A.b.,  et  al,  Feb.  1988,  15(1),  p.39-43.  11  refs. 
Haynes,  F.D. 

42-2287 

FLOATING  ICE,  LOADS  (FORCES),  ICE  ELAS¬ 
TICITY,  ANALYSIS  (MATHEMATICS),  PRES¬ 
SURE. 

First,  the  meaning  of  Young’s  modulus  for  a  floating  ice 
cover  is  discussed.  A  method  often  used  for  determining 
the  average  modulus  of  the  cover,  E(av),  consisting  of  loading 
an  ice  cover  vertically  with  a  rigid  disc,  is  then  presented 
and  a  possible  shortcoming  of  the  calculation  method  used 
ts  pointed  out.  It  is  related  to  the  fact  that  the  contact 
pressure  distribution  between  disc  and  ice  cover  is  generally 
not  known.  To  clarify  this  issue,  a  comparative  study 
was  conducted  to  establish  the  effect  of  related  pressure 
distnbutions  on  the  calculated  E(av)-value.  It  was  found 
that  the  limiting  cases — like  the  uniformly  distributed  pressure 
and  the  uniform  line  distribution  along  the  disc  boundary 
--yield  E(av)  that  are  close  to  each  other.  Also,  for 
the  range  of  parameters  under  consideration,  the  E(av)  obtained 
using  the  solution  for  a  concentrated  force  is  close  The 
paper  concludes  by  showing  how  the  generated  graphs  may 
be  used  to  simplify  the  calculation  of  E(av)  for  an  ice 
cover. 

MP  2325 

CRACK  NUCLEATION  IN  POLVCRYSTALLINE 
ICE* 

Cole,  D.M..  Feb.  1988,  15(1),  p.79-87,  14  refs. 
42-2292 

ICE  CRACKS,  ICE  CRYSTAL  STRUCTURE, 
GRAIN  SIZE.  CRACK  PROPAGATION.  ANISO¬ 
TROPY,  TESTS,  MODELS. 

This  paper  examines  in  detail  (wo  likely  mechanisms  of 
microcrack  formation  in  polycrystalline  ice  and  pays  special 
attention  to  the  grain  size  dependencies  of  each  mechanism 
Under  consideration  are  the  Zener-Stroh  dislocation  pileup 
mechanism  and  an  elastic  mechanism  based  on  the  anisotropy 
of  the  ice  lattice.  Calculations  for  the  piteup  mechanism 
indicate  that  although  the  dislocation  velocity  is  relatively 
low.  a  cnticahsized  pileup  can  form  under  plausible  test 
conditions  Quantification  of  the  elastic  anisotropy  mech¬ 
anism  indicates  that  it  operates  over  approximately  the  same 
stress  levels  as  the  pileup  mechanism  and  exhibits  the  same 
grain  size  dependency.  The  results  of  observations  on 
the  microcracking  of  laboratory-prepared  freshwater  ice  having 
randomly  oriented  equiaxed  grains  are  used  to  test  the  model 
predictions.  The  work  gives  detailed  dcKriptions  of  the 
methods  used  to  quantify  each  model 

MP  2326 

SNOW  MASS  CONCENTRATION  AND 
PREaPITATION  RATE. 

Koh,  G.,  ct  al.  Feb.  1988,  15(1),  p  89-92,  7  refs. 
Lacombe,  J.,  Hutt,  D.L. 

42-2293 

SNOW  ACCUMULATION.  PRECIPITATION 
GAGES,  SNOWFALL.  MEASURING  INSTRU¬ 
MENTS,  VELOCITY 

MP  2327 

MEASURED  INSULATION  IMPROVEMENT 
POTENTIAL  FOR  TEN  U.S.  ARMY  BUILDINGS. 
Flanders,  S.N.,  1987,  No.922,  Thermal  insulation, 
materials  and  systems  A  conference  sponsored  by 
ASTM  Committee  C-I6  on  Thermal  Insulation,  Dal¬ 
las,  TX.  2-6  Dec.  1984  (Proceedings].  Edited  by 
F.J.  Powell  and  S.L.  Matthews,  p.202‘220.  6  rcf«^ 
42-2412 

THERMAL  INSULATION,  BUILDINGS.  HEAT 
TRANSFER,  MILITARY  FACILITIES,  CONVEC¬ 
TION,  HEAT  FLUX.  ACCURACY.  ECONOMIC 
ANALYSIS,  THERMAL  CONDUCTIVITY 

As-built  drawings  and  handbook  calculations  of  R  valuer 
arc  often  inadequate  basex  for  investmeni  decisions  regarding 
improved  insulation  of  LI.S.  Army  buildings.  Reported 
field  and  laboratory  experience  indicates  that  a  technique 
employing  surface-mounted  heat  flux  sensors  (IIFSs)  in  con¬ 
junction  istth  infrared  thermography  (IRT)  can  yield  reliable 
estimates  of  R  values  l^is  technique  employs  IRT  to 
position  HFSs  and  thermocouples  at  rcprcscnlatisc  locations 
on  walls  and  roofs  or  allies  to  acquire  heal  (lois  and  temperature 
data  for  estimating  R  values  This  paper  reports  on  the 
application  of  this  technique  at  ft.  Carson.  Colorado,  and 
Ft.  Richardson,  Alaska,  to  8  family  housing  units,  a  temporary 
office  building,  and  a  barracks  Infrared  thermography 
oflhese  buildings  detected  few  thermal  anomalies,  but  measure¬ 
ment  of  several  walls  with  HPSs  and  thermocouples  (typically 
at  6  locations  spaced  vertically  on  each  wall)  revealed  signifi 
cant  variation  in  estimated  R  values,  this  variation  is  attributa¬ 
ble  to  convection,  even  within  fully  insulated  walls  This 


is  significant  for  proper  placement  of  sensors  and  indicates 
that  installed  fibrous  insulation  can  lack  the  ability  to  quell 
convection.  The  insulating  ability  of  walls  containing  poorly 
installed  mineral  fiber  bail  insulation  was  much  worse  than 
would  be  indicated  by  the  design  handbook  values  Som , 
attic  insulation  performed  exactly  as  expected;  some  was 
at  least  40%  worse  than  expected. 

MP  2328 

EVALUATION  OP  DISPOSABLE  MEMBRANE 
PILTER  UNITS  FOR  SORPTIVE  LOSSES  AND 
SAMPLE  CONTAMINATION* 

Walsh,  M.E.,  ct  al.  1988,  Vol.9,  p.45-52.  13  refs. 
Knapp,  L.K.,  Jenkins,  T.F. 

42-2494 

FILTERS,  SAMPLING. 
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SHAPE  OF  CREEP  CURVES  IN  FROZEN  SOILS 
AND  POLVCRYSTALLINE  ICE. 

Fish,  A.M.,  Nov.  1987,  24(4),  p.623.629,  12  refs. 
42-2497 

SOIL  CREEP.  ICE  CREEP.  FROZEN  GROUND 
MECHANICS.  ICE  MECHANICS,  RHEOLOGY, 
MATHEMATICAL  MODELS,  STRESSES,  TEM¬ 
PERATURE  EFFECTS. 

A  new  method  was  developed  for  determining  creep  parame¬ 
ters.  particularly  the  time  to  failure,  from  a  single  linear 
plot  in  which  an  individual  creep  curve  forms  a  straight 
line  for  primary  and  tertiary  creep.  Secondary  creep  is 
considered  to  be  a  principal  point  on  this  line  that  predeter¬ 
mines  the  onset  of  failure  The  times  to  failure  can  be 
predicted,  even  when  creep  tests  are  not  complete,  by  ex¬ 
trapolating  information  obtained  for  primary  creep  Based 
upon  T  H.  Jacka's  test  data,  prediction  of  creep  strain  was 
evaluated  using  the  constitutive  equation  of  A  .M  Fish  for 
entire  creep  and  compared  with  the  modified  Sinha  equation 
of  .M  F.  Ashby  and  P  Duval  for  attenuating  creep  as  well 
as  w'ith  models  for  pnmary  and  secondary  creep  It  is 
shown  that  the  sha^  of  the  creep  curves,  and  thus  the 
creep  parameters,  varies  with  stress,  temperature,  and  other 
factors  Hence,  a  family  of  creep  curves  cannot  be  described 
by  a  constitutive  e<^uation  with  a  single  set  of  creep  parameters 
that  do  not  take  into  account  these  variations  without  loss 
in  the  accuracy  of  the  creep  strain  calculations 

MP  2330 

MODELING  THE  ELECTROMAGNETIC  PROP¬ 
ERTY  TRENDS  IN  SEA  ICE;  PART  1. 

Kovacs.  A.,  ct  al.  Oct.  1987.  14(3),  p.207-235,  33  refs. 
Morey,  R.M..  Cox,  G.F.N. 

42-2559 

ICE  PHYSICS.  ELECTROMAGNETIC  PROPER¬ 
TIES.  SEA  ICE,  DIELECTRIC  PROPERTIES, 
MATHEMATICAL  MODELS.  ELECTRICAL 
RESISTIVITY.  ICE  COVER  THICKNESS,  PRES¬ 
SURE  RIDGES,  BRINES. 
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CAMP  CENTURY  SURVEY  1986. 

Gundcstrup,  N  S..  ct  a!,  Oct  1987,  14(3),  p.28 1-288, 
24  refs. 

Clausen  H.B..  Hansen,  B.L.,  Rand,  J.H. 

42-2564 

BOREHOLES.  SURFACE  MIGRATION, 
REMOTE  SENSING.  ICE  MECHANICS,  VELOCI¬ 
TY,  TOPOGRAPHIC  FEATURES,  DRILLING. 
GREENLAND-CAMP  CENTURY. 

Directional  surveys  of  the  bore-hole  at  Camp  Century.  Green¬ 
land  were  made  in  196b.  1967  and  1969.  From  these 
I  irvcys  a  surface  velocity  of  $5  m/yr  in  the  direction 
I  (0  deg  was  computed  The  position  of  the  60  m  mrtcoro- 
logical  tower  near  the  bofc-holc  was  measured  in  1977  and 
1986  With  satellite  navigation  equipment  These  measure¬ 
ments  show  a  surface  velocity  of  3  5  m>yr  in  the  direction 
2J5  deg.  Measurement  of  the  surface  topography  in  1986 
shows  the  borc-hotc  is  situated  on  a  local  sloping  ice  divide 
A  differential  magnetometer  was  used  to  locate  the  drill 
tower  Hand  augenn^  verified  ihc  location  and  showed 
the  drill  tower  was  buned  6.5  to  7  m  beneath  the  1986 
snow  surface,  as  expected  from  the  depth-age  relation  The 
casing  was  not  idcmiftcd  Extension  of  the  casing  to 
the  snow  surface  and  resurvey  of  the  borc-holc  will  provide 
urgently  needed  information  on  the  variation  of  tee  flow 
with  depth 
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AIRBORNE  ELECTROMAGNETIC  SOUNDING 
OF  SEA  ICE  THICKNESS  AND  SUB-ICE  BATH¬ 
YMETRY. 

Kovacs,  A.,  cl  al.  Ocl.  1987.  14(3),  p.289.3n.  For 
another  source  see  42-2551  21  refs. 

Vallcau.  N  C.  HoHaday.  J.S. 
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ICE  COVER  THICKNESS.  SUBGLACIAL  OBSER¬ 
VATIONS.  ELECTROMAGNETIC  PROSPECT- 
ING,  AIRBORNE  RADAR.  SNOW  COVER 
THICKNESS,  ICE  CONDITIONS.  SOUNDING. 
SEA  ICE.  PROFILES.  UNITED  STATES-  ALAS¬ 
KA  PRUDHOE  BAY 

A  study  wav  made  in  May  1985  to  determine  the  feasibility 
of  using  an  airborne  electromagnetic  sounding  system  for 
profiling  sea  ivc  thickness  and  the  sub  uc  water  depth  and 
conductivity  Ihc  study  wax  made  in  the  area  of  Prudhoe 


Bay,  Alaska  The  multifrequency  airborne  electromagnetic 
sounding  system  consisted  of  control  and  recording  electronics 
and  an  antenna  The  electronics  module  was  installed 
in  a  helicopter,  and  the  7  m  long  tubular  antenna  was 
towed  beneath  the  helicopter  at  about  35  m  above  the 
ice  surface.  For  this  electromagnetic  system,  both  first- 
year  and  second-year  sea  ice  could  be  profiled,  but  the 
resolution  of  ice  thickness  decreased  as  the  tee  became  rough. 
This  decrease  was  associated  with  the  large  footprint  of 
the  system,  which  effectively  smoothed  out  the  sea  ice  relief 
Under-ice  water  depth  was  determined,  as  was  seawater 
conductivity  The  results  Oi  the  feasibility  study  were 
encouraging,  and  further  system  development  ts  therefore 
warranted. 
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SINGLE-HORN  REFLECTOMETRY  FOR  IS 
SITU  DIELECTRIC  MEASUREMENTS  AT  MI¬ 
CROWAVE  PREQUENaES. 

Arcone,  S.A ,  et  al,  Jan  1988,  26(1),  p.89-92,  10  refs. 
Larson,  R.W. 
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DIELECTRIC  PROPERTIES,  REFLECTIVITY, 
REMOTE  SENSING,  ICE  PHYSICS. 
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LIQUID  SAMPLER* 

Rand,  J.H.,  Aug.  31.  1982,  4  col.,  USP-4.346,6I2,  10 
refs. 

42-2607 

UNFROZEN  WATER  CONTENT.  FRAZIL  ICE, 
SAMPLERS,  MEASURING  INSTRUMENTS,  DE¬ 
SIGN. 
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COLLAPSIBLE  RESTRAINT  FOR  MEASURING 
TAPES. 

Ueda,  H.T.,  Mar.  8,  1983,  12  col..  USP.4,375,721.  19 
refs. 
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ICE  COVER  THICKNESS,  MEASURING  IN¬ 
STRUMENTS,  BOREHOLES.  DESIGN. 
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ONSHORE  ICE  PILE-UP  AND  RIDE-UP:  OB¬ 
SERVATIONS  AND  THEORETICAL  ASSESS¬ 
MENT* 

Kovacs,  A  ,  et  a),  Arctic  coastal  processes  and  slope 
protection  design  Edited  by  A  T  Chen  and  C  B  Lei- 
dersdorf.  New  York,  American  Society  of  Civil  Engi¬ 
neers,  1988,  p.  108' 142,  Refs.  p.  138- 142. 

Sodhi,  D.S. 
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FAST  ICE,  ICE  PILEUP.  ICE  OVERRIDE.  ICE 
LOADS,  OCEAN  CURRENTS,  WIND  FACTORS. 
SEASONAL  VARIATIONS.  ICE  SHEETS,  PRES¬ 
SURE  RIDGES. 

An  overview  of  shore  ice  pilc-up  and  ridc-up  observations 
IS  presented  and  the  forces  associated  with  ice  rubble  formation 
are  discussed  Historical  and  recent  observations  indicate 
that  the  onshore  movement  of  ice  is  generally  a  spring 
or  fall  event  associated  with  wind  and/or  water  driving 
forces  The  occurrence  of  this  phenomenon  is  relatively 
unpredictable  and  has  resulted  m  the  destruction  of  structures 
and  loss  of  life  The  analytical  and  experimental  work 
undertaken  to  date  tends  to  show  that  low  driving  forces 
per  unit  width  can  cause  shore  icc  pile-up  or  ride-up.  but 
that  high  concentrated  forces  can  occur  during  such  events 
along  local  areas  of  resistance  An  analysis  of  the  ice 
sheet  failure  process  is  given  whuh  indicates  that  the  average 
ICC  rubble  building  force  per  unit  width  is  a  function  of 
rubble  height,  to  a  power  between  I  and  2.  depending  on 
the  total  ICC  sheet  width  undergoing  failure 


MP  2337 

WETTING  OF  POLYSTYRENE  AND  URE¬ 
THANE  ROOF  INSULATIONS  IN  THE 
LABORATORY  AND  ON  A  PROTECTED  MEM¬ 
BRANE  ROOF. 

Tobtasson,  W ,  cl  al.  Oct.  1987.  11(2).  p.I08-n9,  13 
refs.  For  another  source  sec  42-2926 
Greatorex,  A.,  Van  Pelt.  D. 
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ROOFS.  INSULATION.  CELLULAR  PLASTICS. 
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RADIOGLACIOLOGV  BY  V.V.  BOGORODSKII, 
ET  AL. 

Jezek,  K  C.  Jan  1988.  59(1).  p  55-56.  Book  review 
For  the  book  being  reviewed  vec  .JO- 1 650. 

42-3070 

GLACIER  ICE.  AIRBORNE  RADAR,  RADAR 
ECHOES,  GLACIOLOGY,  PIIOTOINTERPRE- 
TATION.  GEOPHYSICAL  SURVEYS.  ICE  PHY¬ 
SICS. 
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KINETIC  FRICnON  OF  SNOW. 

Coibcck,  S.C.,  1988,  34(116),  p.78-86,  18  refs. 
42-3334 

METAL  SNOW  FRICTION,  WATER  FILMS, 
SNOW  COVER,  SNOW  MELTING,  GRAIN  SIZE, 
TEMPERATURE  EFFECTS,  VELOCITY,  SHEAR 
STRENGTH,  FRICTION,  ANALYSIS  (MATH- 
EMATICS). 

Three  components  of  the  kinetic  friction  of  snow  are  described 
but  only  the  lubricated  component  of  friction  is  treated 
in  detail.  This  component  depends  upon  the  thickness 
of  water  films  which  support  a  slider  on  snow  grams  over 
a  small  fraction  of  its  area  The  thickness  of  the  film 
decreases  with  ambient  temperature  in  a  manner  which  is 
sensitive  to  the  thermal  conductivity  of  the  slider.  The 
minimum  value  of  fnction  at  any  temperature  is  reached 
at  an  intermediate  value  of  speed  because  friction  decreases 
as  the  slider  first  begins  to  move  and  the  films  form  but 
then  increases  at  higher  speeds  because  of  the  shear  resistance 
At  sub-freezing  temperatures  a  small  area  in  the  front  part 
of  the  slider  is  dry  and  the  fnction  is  high.  Once  the 
water  film  is  formed  it  increases  in  thickness  towards  an 
eq**ilibrium  value  which  can  be  very  sensitive  to  slider  proper¬ 
ties,  speed,  and  temperature.  It  appears  that  the  mechanisms 
may  be  very  different  for  hydrophobic  and  hydrophilic  sliders 
From  the  equations  derived  here  it  is  clear  why  friction 
decreases  with  repeated  passes  over  the  same  snow. 
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WOOD-FRAME  ROOFS  AND  MOISTURE. 
Tobiasson,  W.,  Mar.  1988,  3(3),  p.33-37. 

42- 3397 

ROOFS,  MOISTURE,  WOODEN  STRUCTURES. 
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VIBRATION  ANALYSIS  OF  A  DEW  LINE  STA¬ 
TION. 

Haynes,  F.D.,  et  al,  International  Modal  Analysis 
Conference,  Kissimmee,  Florida,  Feb.  1-4,  1988. 
Proceedings.  Vol.2,  Schenectady,  Union  College, 
1988.  P.1S13-1S18.  Srefs. 

Tobiasson,  W.,  Morse,  J.S. 

43- 6 

TELEMETERING  EQUIPMENT.  ANCHORS.  VI- 
BRATION,  SNOW  MECHANICS. 
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GLAaOLOGICAL  INVESTIGATIONS  USING 
THE  SYNTHETIC  APERTURE  RADAR  IMAG¬ 
ING  SYSTEM. 

Bindschadler,  R.A.,  et  al,  1987,  Vol  9,  Symposium  on 
Remote  Sensing  in  Glaciology.  2nd,  Cambridge,  Sep. 
8-9  and  11-12,  1986.  Proceedings,  p.11-19,  19  refs 
Jezek,  K.C,  Crawford,  J. 
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ICE  SHEETS.  REMOTE  SENSING,  GLACIOLO¬ 
GY.  AIRBORNE  RADAR.  ICE  SURFACE,  ICE 
CREEP,  CREVASSES.  ICEBERGS.  LAKE  ICE, 
RIVER  ICE.  LANDSAT,  GREENLAND. 

Numerous  examples  of  synthetic  aperture  radar  (S  AR)  imagery 
of  ice  sheets  are  shown  and  prominent  features  of  glaciological 
importance  which  appear  in  the  images  are  discussed.  Fea¬ 
tures  which  can  be  identified  include  surface  undulations, 
ice-flow  lines,  crevasses,  icebergs,  lakes,  and  streams  (e\cn 
lakes  and  streams  which  are  inactive  or  covered  by  snow), 
and  possibly,  the  extent  of  the  ablation  and  ivet  snow  zonev 
SAR  images  presented  here  include  both  L-band  data  from 
the  Seasat  satellite  and  X-band  data  from  an  airborne  radar 
These  two  data  sets  jverlap  at  a  part  of  eastern  Greenland 
where  a  direct  comparison  can  be  made  between  two  images 
Comparison  is  also  made  between  SAR  and  Landsat  images 
In  western  Greenland.  It  is  concluded  that  SAR  and 
Landsat  are  highly  complementar)  instruments,  Landsat  im¬ 
ages  contain  minimal  distortion  while  SAR's  all-weather, 
day/night  capability  plus  ns  ability  to  penetrate  snow  provide 
glaciologists  with  an  additional  and  very  powerful  tool  for 
research. 
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RATIONAL  DESIGN  OF  SLUDGE  FREEZING 
BEDS. 

Martel,  C.J.,  1988  Joint  CSCE-ASCE  National  Con¬ 
ference  on  Environmental  Engineering,  Vancouver. 
B.C ,  July  13-15, 1 988  Proceedings.  Edited  by  S  C 
Liptak,  J.W.  Atwater  and  D.S.  Mavinic.  Montreal. 
Quebec,  Canadian  Society  for  Civil  Engineering.  1988. 
p.575.581,  6  refs. 
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SLUDGES.  WASTE  TREATMENT .  WATER 
TREATMENT.  FREEZING.  FREf:ZE  THAW  CY¬ 
CLES.  ICE  CRYSTAL  FORMATION,  IMPURI¬ 
TIES. 

A  new  unit  operation  for  sludge  dewatenng  called  a  frccrinf 
bed  is  described.  This  operation  uses  the  natural  vcasonil 
temperature  changes  in  cold  regions  to  freeze  and  thaw 
the  sludge.  Equations  for  predicting  the  design  depth 
of  the  t^d  are  presented  along  with  an  csampic  of  how 
they  can  be  used 
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ALASKA  SAR  PAOLITY. 

Weeks,  W.F.,  et  al,  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9th, 
Fairbanks.  AK.  Aug.  17-22,  1987.  Proceedings, 
VoLL  Edited  by  W.M.  Sackinger  and  M.O.  Jeffnes. 
(Port  and  ocean  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska,  Geophysical  Insti¬ 
tute.  1988,  p.  103-1 10.  16  refs. 
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ICE  WATER  INTERFACE.  REMOTE  SENSING. 
DRIFT,  AIRBORNE  RADAR.  ICE  MECHANICS, 
SEA  ICE 

A  short  description  is  given  of  the  general  characteristics 
of  the  ice/ocean  and  applications  demonstrations  research 
programs  that  are  anticipated  as  part  of  the  Alaskan  SAR 
Facility  (ASF)  program  Also  described  are  the  characteris¬ 
tics  of  the  three  satellite  SAR  (Synthetic  Aperture  Radar) 
systems  that  wilt  supply  data  to  the  ASP  and  the  design 
and  analysts  capabilities  of  the  different  components  of  the 
ground  station. 
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AIRBORNE  MEASUREMENT  OP  SEA  ICE 
THICKNESS  AND  SUBICE  BATHYMETRY. 
Kovacs.  A.,  ct  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9th, 
Fairbanks,  AK,  Aug.  17-22,  1987.  Proceedings, 
Vol.l.  Edited  by  W.M.  Sackinger  and  M.O.  Jeffries. 
(Port  and  ocean  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska,  Geophysical  Insti¬ 
tute,  1988,  p.1 11-120,  8  refs. 

Vallcau,  N.C 
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ICE  COVER  THICKNESS.  AIRBORNE  EQUIP¬ 
MENT,  ELECTROMAGNETIC  PROSPECTING, 
SOUNDING,  SEA  ICE,  PROFILES. 

A  pilot  study  was  made  in  May  1985  to  determine  the 
feasibility  of  using  an  airborne  electromagnetic  sounding  system 
for  profiling  sea  tee  thickness  and  the  subice  water  depth 
and  conductivity.  The  study  was  made  in  the  area  of 
Prudhoe  Bay.  Alaska  The  multi-frequency  airborne  electro¬ 
magnetic  sounding  system  consisted  of  control  and  recording 
electronics  and  an  antenna  The  electronics  module  was 
installed  m  a  helicopter  and  the  7-m-long  tubular  antenna 
was  towed,  beneath  a  helicopter,  at  about  35  m  above  the 
ice  surface  Examples  of  the  profiling  results  are  presented, 
they  indicate  that,  for  the  electromagnetic  system  used,  both 
first-year  and  second-year  sea  tee  could  be  profiled,  but 
the  resolution  decrees^  as  the  tee  became  rough  This 
decrease  was  associated  with  the  large  footprint  of  the  system, 
which  effectively  smoothed  out  the  sea  icc  relief  Under- 
ice  water  depth  was  determined,  as  was  seawater  conductivity 
The  results  of  the  feasibility  study  were  considered  highl> 
encouraging  and  further  system  development  is  therefore 
warranted 
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ELECTROMAGNETIC  MEASUREMENTS  OF  A 
SECOND-YEAR  SEA  ICE  FLOE. 

Kovacs.  A .  ct  al,  Internattonal  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9th, 
Fairbanks.  AK.  Aug.  17-22,  1987.  Proceedings, 
Vol.l.  Edited  by  W.M.  Sackinger  and  M.O.  Jeffries. 
(Port  and  oc  in  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska.  Geophysical  Insti¬ 
tute.  1988.  PI2I-136.  7rcfs 
Morey,  R.M. 
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ICE  FLOES,  ELECTROMAGNETIC  PROSPECT¬ 
ING.  SEA  ICE.  ICE  COVER  THICKNESS.  DIE¬ 
LECTRIC  PROPERTIES.  BRINES.  ATTENUA- 
TION. 

"Impulse"  radar  and  icc  property  data  were  obtained  on 
a  second-year  sea  icc  floe  ThcK  data  were  used  to 
develop  a  relationship  for  estimating  the  icc  thickness  from 
just  the  two-way  timc-of-flight  of  the  impulse  radar  electromag¬ 
netic  wavelet  traveling  from  the  surface  to  the  icc  "bottom" 
and  back  to  the  surface  The  relationship  developed  allows 
estimation  of  the  thivkncss  of  sea  icc  from  aNuit  I  to 
8  m.  with  or  without  a  snow  cover  fhe  data  revealed 
that  the  apparent  dielectric  constant  of  sea  icc  decreased 
with  increasing  tec  thickness  until  the  thickness  reached 
about  4  m  For  sea  icc  thicker  than  4  in.  the  apparent 
dielectric  constant  became  relatively  constant  With  the 
use  of  a  model  for  determining  the  electromagnetic  prop.'n..s 
of  sea  ICC  from  its  physical  properties.  a%  determined  from 
KC  cores,  the  electromagnetic  properties  were  calculated  versus 
depth  Ihe  model  results  were  then  compared  with  the 
cicciromagncifc  properties  determined  from  Held  measure¬ 
ments  The  two  results  were  in  giHnl  agreement 
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EVALUATION  OF  AN  OPERATIONAL  ICE 
FORECASTING  MODEL  DURING  SUMMER. 
Tucker,  W.B.,  et  a).  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9lh, 
Fairbanks,  AK,  Aug  17-22,  1987  Proceedings, 
Vol  1.  Edited  by  W.M  Sackinger  and  M  O  JelTries 
(Port  and  ocean  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska,  Geophysical  Insti¬ 
tute,  1988,  p.159-174,  10  refs. 

Hibler,  W.D.,  III. 
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ICE  FORECASTING,  DRIFT.  ICE  CONDITIONS. 
ICE  EDGE.  SEASONAL  VARIATIONS,  MOD¬ 
ELS,  SEA  ICE. 

The  Polar  Ice  Prediction  System  (PIPS)  is  an  icc  forecasting 
model  run  on  a  daily  basis  at  the  U  S  Navy's  Rcet  Numerical 
Oceanographic  Center  (FNOC).  The  model  was  originally 
developed  by  Hibicr  (1979)  and  subsequently  modified  by 
Preller  (1985)  to  run  on  FNOC’s  Cyber  205  Atmospheric 
forcing  fields  are  derived  from  the  Naval  Operational  Global 
Atmospheric  Prediction  System  (NOGAPS).  PIPS  is  run 
on  a  127-km  resolution  47  x  25  grid,  which  covers  the 
entire  Arctic  Basin  and  substantial  parts  of  the  Greenland 
and  Norwegian  Seas  The  system  prr^uces  forecasts  of 
ice  drift,  thickness,  concentration  and  divergence  at  24-hr 
intervals  out  to  144  hr  (6  days).  Although  PIPS  is  run 
on  a  daily  basis,  the  concentration  field  is  initialized  weekly 
using  a  digitized  version  of  the  concentration  analysis  field 
prepared  by  the  Naval  Polar  Oceanography  Center  at  Suitland, 
Maryland  The  system’s  ability  to  forecast  :re  drifi,  concen¬ 
tration  and  ice  edge  location  was  assessed  for  the  period, 
from  June  15  to  October  15,  1986.  The  PIPS  drift  predic¬ 
tions  were  generally  excessive,  although  the  predicted  drift 
directions  were  reasonable  .Mean  concentration  differences 
between  the  PIPS  forecasts  and  the  analyses  were  about 
12%  Although  ice  edge  location  was  reasonably  predicted 
in  most  Cwses.  the  model  demonstrated  a  trend  of  rapid 
ice  retreat  in  the  Chukchi  and  bast  Siberian  Seas  that  was 
unrealistic. 


MP  2348 

EXPERIMENTAL  DETERMINATION  OF  THE 
FRACTURE  TOUGHNESS  OF  UREA  MODEL 
ICE. 

Bentley,  D.L.,  el  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9th, 
Fairbanks,  AK.  Aug.  17-22,  1987.  Proceedings, 
Vol  1  Edited  by  W  M  Sackinger  and  M  O  Jeffries. 
(Port  and  ocean  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska,  Geophysical  Insti¬ 
tute,  1988,  p.289-297.  16  refs. 

Sodhi.  D.S..  Dempsey,  J  P. 

42-3565 

ICE  CRACKS,  ICE  MODELS.  UREA,  ICE  SOLID 
INTERFACE.  OFFSHORE  STRUCTURES, 
LOADS  (FORCES),  FRACTURING.  EX¬ 
PERIMENTATION,  ICE  LOADS,  ICE  COVER 
THICKNESS.  FLEXURAL  STRENGTH. 

The  use  of  difTerent  types  of  model  ice  in  cs.mming  ice/struc- 
tore  interactions  requires  a  belter  understanding  of  the  fracture 
behavior  of  these  materials  in  order  to  accurately  interpret 
the  results  of  model  tests  There  have  been  only  a  limited 
number  of  fraclurc  rests  performed  on  mndcl  ice  A 
preliminary  cspcrimenlal  study  of  the  fracture  toughness 
of  the  urea-doped  model  ice  used  in  the  test  basin  at  CRREL 
has  been  completed.  An  "in-silu"  vvedgr  .loaded  TDCB 
Itapercd  doublc'cantilcvcr  beam)  vpctiincn  geometry  was  vhos- 
cn  An  esprcssinn  for  the  fracture  toughness  as  a  function 
of  applied  toad,  specimen  gcnir.ctry.  and  ice  thickness  was 
developed  using  a  nnitc  ctement  program 


MP  2349 

COMPUTER-CONTROLLED  DATA  ACQUISI¬ 
TION  SYSTEM  FOR  A  HYDRAULIC  FLUME. 
Zabilansky,  LJ.  International  Instrumentation  Sym¬ 
posium,  34th.  Albuquerque,  NM.  May  2-6.  1988. 
Proceerlings,  Researeh  Triangle  Park.  NC.  Instrument 
Society  of  America.  1988.  p  453-460.  2  refs 
42-3608 

CHANNELS  (WATERWAYS).  ICE  FORMATION, 
FRAZIL  ICE.  ICE  MECHANICS.  TEMPERA¬ 
TURE  EFFECTS.  DATA  PROCESSING.  ICE  AC¬ 
CRETION.  EXPERIMENTATION 


MP  2350 

COMPARISON  OF  EXTRACTION  TECH¬ 
NIQUES  FOR  MUNITIONS  RESIDUES  IN 
SOIL. 

Jenkins.  T.F .  cl  al.  May  I.  1987.  59(9).  p.U26-I33I. 
23  refs. 

Grant,  C.L. 

42-3737 

.SOIL  POLI.LMON.  MU  ITART  OPERA  I  ION. 
SOIL  COMPOSITION.  CIIFMIC  H  AN  \I  YSIS. 
COUNTERMEASURES 
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MP  2351 

DATA  ACQUISITION  FOR  REFRIGERATED 
PHYSICAL  MODEL. 

Zufelt,  J.E.,  Nations!  Conference  on  Microcomputers 
in  Cit^  Engineering,  Sth,  Orlando,  FI.,  Nov.  1987. 
Proceedings.  Edited  by  W.E.  Carroll, 
p.338-341,  3  refs. 

43-8 

LOCKS  (WATERWAYS),  RIVERS,  WINTER  OP¬ 
ERATION,  NAVIGATION,  HYDRAULIC 
STRUCTURES,  MODELS. 


MP  2352 

VENTS  AND  VAPOR  RETARDERS  FOR  ROOFS. 
Tobiasson,  W.,  Nov.  1987,  40(1 1),  p  80-90,  22  refs. 
For  another  source  see  41-4S7S. 

43-545 

ROOFS,  AIR  LEAKAGE,  MOISTURE,  VENTILA¬ 
TION,  INDOOR  CLIMATES,  WATER  VAPOR, 
AIR  TEMPERATURE,  CONDENSATION, 
COUNTERMEASURES,  HUMIDITY. 


MP  2353 

VERIFICATION  TESTS  OF  THE  SURFACE 
INTEGRAL  METHOD  FOR  CALCULATING 
STRUCTURAL  ICE  LOADS. 

Johnson,  J.B.,  et  al,  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9th, 
Fairbanks,  AK,  Aug.  17-22,  1987.  Proceedings 
Vol.l.  Edited  by  W.M.  Sackinger  and  M.O.  Jeffries 
(Port  and  ocean  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska,  Geophysical  Insti¬ 
tute,  1988,  p.449-456,  6  refs. 

Sodhi,  D.S. 

42-3579 

ICE  LOADS,  OFFSHORE  STRUCTURES, 
STRESSES,  ICE  CRACKS,  EXPERIMENTATION, 
MEASURING  INSTRUMENTS,  ACCURACY,  ICE 
SHEETS. 

Esperiments  were  conducted  to  determine  the  securacy  of 
calculating  tee  loads  on  offshore  stre-tures  using  ice  stress 
measurements  and  a  surface  iniegrul  method  Biaaially 
sensitive  stress  sensors  were  inatalled  near  an  tee  sheet  edge 
and  a  flat  plate  instrumented  indentor  was  pushed  against 
the  ice  edge  to  simulate  a  distnbuted  load  on  the  boundary 
of  a  semi-infinite  plate  Two  espenments  were  conducted 
The  first  determined  the  agreement  between  stress  measure¬ 
ments  and  calculated  results  for  the  corresponding  analytic 
solution  and  caamined  the  accura  .7  of  the  surface  integral 
method.  The  second  examined  ihe  influence  of  cracks 
in  the  ice  sheet  on  the  accuracy  of  the  surface  integral 
method  The  measured  ice  stresses  were  of  the  same 
order  but  less  than  tho--  calculated  using  theory  The 
calculated  indentor  loads  using  the  plane  surface  integration 
were  within  8  to  30%  of  th:  measured  loads.  Calculated 
loads  using  a  cylindrical  integration  surface  were  only  within 
40  to  50%  of  the  measured  low  due  to  stress  sensor  resolution 
limitations.  The  surface  integral  method  is  a  viable  way 
to  calculate  structural  icc  loads  using  in-situ  stress  measure¬ 
ments.  Accuracy  of  the  toad  calculations  is  limited  by 
the  fidelity  of  representing  the  stress  along  the  surface  of 
the  integration  using  widely-spaced  stress  measurements 


MP  2354 

MUKLUK  ICE  STRESS  MEASUREMENT  PRO¬ 
GRAM. 

Cox,  O.F.N.,  et  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions,  9th, 
Fairbanks,  AK,  Aug.  17-22,  1987.  Proceedings, 
Vol.l.  Edited  by  W.M.  Sackinger  and  M.O.  Jeffries. 
(Port  and  ocean  engineering  under  Arctic  conditions), 
Fairbanks,  University  of  Alaska,  Geophysical  Insti¬ 
tute,  1988,  p.457-463,  8  refs. 

Johnson,  J.B.,  Bosworth,  H  W ,  Vincent,  T  J 
42-3580 

ICE  LOADS,  ARTIFICIAL  ISLANDS,  STRESSES, 
TENSILE  PROPERTIES,  COMPRESSIVE  PROP¬ 
ERTIES,  GRAVEL,  ICE  MECHANICS,  ICE 
STRENGTH,  ICE  SALINITY,  SHEAR  STRESS, 
BEAUFORT  SEA. 

During  the  spring  of  1985,  23  biaxial  ice  stress  sensors 
were  deployed  at  seven  sites  around  Mukluk.  a  man-made 
gravel  island  in  Harrison  Bay  in  the  Beaufort  Sea  The 
maximum  measured  compressive  and  tensile  stresses  were 
240  and  340  kPa.  respectively  However,  stresses  were 
usually  less  than  100  k  Pa  and  seldom  exceeded  200  kPa 
There  were  no  major  storms,  and  net  ice  motions  varied 
from  I  6  to  5  3  m  during  the  measurement  progran.  While 
significant  warming  of  Ihe  icc  sheet  occurred  during  the 
tatter  part  of  the  study,  thermal  ice  stresses  were  much 
lower  than  those  previously  measured  in  Mackenzie  Bay 
This  may  be  due  to  the  fact  that  the  irt  in  Harrison  Bay 
waa  more  saline  and  had  a  lower  modulus  and  yield  sirengih 
than  the  ice  in  Mackenzie  Bay. 


MP  2355 

FOX  PERMAFROST  TUNNEL:  A  LATE  QUAT¬ 
ERNARY  GEOLOGIC  RECORD  IN  CENTRAL 
ALASKA. 

Hamilton,  T.D.,  et  al,  June  1988, 100(6),  p.948-969, 70 
refs. 

Craig,  J.L.,  Sellmann,  P.V. 

42-3857 

PERMAFROST,  TUb  NELS,  GEOLOGIC  STRUC¬ 
TURES,  quaternary  deposits. 

MP  2356 

DIELECTRIC  PROPERTIES  OF  STRAINED 
ICE.  1:  EFFECT  OF  PLASTIC  STRAINING. 
Itagaki,  K.,  Mar.  1987,  48(3  Suppl.),  Symposium  on 
the  Physics  and  Chemistry  of  Ice,  7th,  Grenoble, 
Trance,  Sep.  1-5,  1986.  tFfo<^**<l>>'883.  p.l‘‘3-147, 

5  refs ,  With  French  summary. 

42-3792 

ICE  ELECTRICAL  PROPERTIES.  ICE  RELAXA¬ 
TION,  ICE  PLASTICITY,  DIELECTRIC  PROPER¬ 
TIES,  STRAIN  TESTS. 

The  effect  of  plastic  suaining  on  single  crystals  of  ice  was 
exemined.  As  strain  increased  plastically,  relaxation 
strength  increased  linearly  as  the  relaxation  time  increased 

MP  2357 

DIELECTRIC  PROPERTIES  OF  STRAINED 
ICE.  2:  EFFECT  OF  SAMPLE  PREPARATION 
METHOD. 

Itagaki,  K.,  et  al,  Mar.  1987, 48(3  Suppl.),  Symposium 
on  the  Physics  and  Chemistry  of  Ice,  7th,  Grenoble, 
France,  Sep.  1-5,  1986.  tl’foccctitrigS],  p.149-153, 

5  refs.,  With  French  summary. 

Lemieux,  G.E. 

42-3793 

ICE  ELECTRICAL  PROPERTIES,  ICE  CRYSTAL 
STRUCTURE,  ICE  SAMPLING.  DIELECTRIC 
PROPERTIES,  STRAIN  TESTS,  FREEZING. 

Since  most  commonly  used  sample  preparation  methods  for 
icc  dielectric  studies  involve  rather  heavy  mechanical  straining, 
the  effects  of  straining  were  studied  and  compared  with 
more  strain-free  sample  preparation  methods. 

MP  2358 

PRELIMINARY  STUDY  OF  FRICTION  BE¬ 
TWEEN  ICE  AND  SLED  RUNNERS. 

Itagaki,  K.,  et  al.  Mar  1987, 48(3  Suppl.),  Symposium 
on  the  Physics  and  Chemistry  of  Ice,  7th,  Grenoble, 
France,  Sep.  1-5,  1986.  cProceedings),  p.297-301, 

5  refs..  With  French  summary. 

Lemieux,  G.E.,  Huber,  N.P. 

42-3811 

ICE  FRICTION,  SLEDS.  WATER  FILMS,  ICE 
MELTING,  TEMPERATURE  EFFECTS.  LUBRI¬ 
CANTS,  MODELS. 

The  effects  of  runner  material  and  surface  conditions  on 
the  friction  between  runners  and  icc  were  studied  by  measuring 
the  velocity  of  a  free-sliding  sled.  Smooth  runners  showed 
lower  friction  at  around  -I  C  than  around  -10  C  as  expected, 
but  the  friction  of  r*sugh  runners  showed  little  temperature 
dependence. 

MP  2359 

ON  THE  MICROMETEOROLOGY  OF  SUR¬ 
FACE  HOAR  GROWTH  ON  SNOW  IN  MOUN¬ 
TAINOUS  AREA. 

C^lbeck,  S.C..  July  1988,  44(1-2),  p.l-I2,  16  refs. 
42-3938 

HOARFROST,  SNOW  SURFACE.  SNOW  AIR  IN¬ 
TERFACE.  TURBULENCE. 

MP  236C 

NATURAL  GROUND  TEMPERATURES  IN  UP¬ 
LAND  BEDROCK  TERRAIN,  INTERIOR  ALAS¬ 
KA. 

Collins,  CM.,  el  al.  International  Conference  on  Per¬ 
mafrost,  5th,  Trondheim,  Norway,  Aug  2-5,  1988. 
Proceedings,  Vol.l.  Edited  by  K.  Senneset.  Trond¬ 
heim,  Norway,  Tapir  Publishers,  tI988j,  p  56-60, 20 
refs. 

Haugen,  R.K.,  Kreig,  R.A. 

42-3984 

TAIGA.  PERMAFROST  THERMAL  PROPER¬ 
TIES,  SOIL  TEMPERATURE,  DISCONTINUOUS 
PERMAFROST.  SLOPE  ORIENTATION,  VEGE¬ 
TATION,  ALTITUDE.  TOPOGRAPHIC  EF¬ 
FECTS,  UNITED  STATES-ALASKA. 

Surface  and  subsurface  ground  temperature  measurements 
were  made  in  drill  holes  representing  a  variety  of  permafrost,  - 
non-permafrost,  slope  exposure,  clcsation,  vegetation,  and 
soil  conditions  within  the  upland  taiga  of  intermr  Alaska 
Algorithms  representing  equivalent  latitude  and  air  tem¬ 
perature,  elevation  relationships  arc  developed  to  more  precise¬ 
ly  define  permafrost, non-permafros  boundaries  wohin  this 
complex  terrain. 


Mr  2361 

:  iICROSTRUCrURE  OF  vroZEN  soils  ex¬ 
amined  BY  SEM. 

Kumai,  M.,  International  Com.'rence  on  Peimafroat, 
Sth,  Trondheim,  Norway,  Aug.  2-5,  1988.  Proceed¬ 
ings.  Vol.  1 .  Edited  by  K.  Senne  -et,  Trondheim,  Nor¬ 
way,  Tapir  Publishers,  [1988i,  p..'90-395,  8  refs. 
42-4049 

FROZEN  GROUND  PHYSICS,  bOlL  STRUC¬ 
TURE,  MICROSTRUCrURE,  SCAi  .f'lNG  ELEC¬ 
TRON  MICROSCOPY,  X  RAY  ANALYSIS,  CLAY, 
POROSITY,  ICE  SUBLIMATION,  CHEMICAL 
ANALYSIS,  GRAIN  SIZE. 

Physical  properties  of  bentonite,  diekite  and  sand  aiuz.nlca 
for  freezing  expenments  wore  examined  with  a  seanning 
eleetron  microseope  (SEM),  and  elemental  eompositions  were 
measured  with  an  energy  dispersive  x-ray  (EDX)  analyzer. 
Bentonite  from  Umiat,  Alaska,  is  a  typieal  eold-rcgions  swelling 
elay  with  thin,  crumpled  and  folded  struetures  The  soil 
samples  with  relatively  high  water  contents  were  frozen, 
and  the  frozen  characteristics  were  examined  with  the  SEM 
equipped  with  a  cold  stage  SEM  images  of  frozen  bentonite 
and  dickite  showed  eharactenstie  segregated  ice  and  coagulated 
soil  patterns  formed  during  freezing  processes  and  poroua 
structures  formed  during  the  sublimation  suge  of  iee  in 
frozen  soils.  However,  frozen  sand  showed  no  typical 
ice  segregation  and  sand  grain  coagulation  because  of  the 
large  grain  size  The  freeze  sublimation  process  of  frozen 
clay  and  silt  increases  the  permeability  to  water  vapor  because 
of  the  porous  structure  formation. 


MP  2362 

METHOD  FOR  MEASURING  THE  RATE  OF 
WATER  TRANSPORT  DUE  TO  TEMPERATURE 
GRADIENTS  IN  UNSATURATED  FROZEN 
SOILS. 

Nakano,  Y.,  et  al.  International  Conference  on  Perma¬ 
frost,  5th,  Trondheim,  Norway,  Aug.  2-5, 1988.  Pro¬ 
ceedings,  Vol  I .  Edited  by  K.  Senneset,  Trondheim, 
Norway,  Tapir  Publishers,  tl988i,  p.4I2-4I7, 7  refs, 
rice,  A.R. 

42-4053 

TEMPERATURE  GRADIENTS,  FROZEN 
GROUND  TEMPERATURE,  SOIL  WATER  MI¬ 
GRATION,  SATURATION.  WATER  CONTENT, 
ANALYSIS  (MATHEMATICS). 

A  new  expenmental  method  ts  introduced  to  determine  the 
tale  of  water  movement  caused  by  temperature  gradients 
in  unsstur.aied  frozen  soils  When  a  linear  temperature 
distribulio-,  IS  imposed  on  a  closed  soil  column  with  initially 
a  unifoin  water  contint,  a  redistribution  of  water  occurs 
in  the  C-.  umn  As  lime  increases,  liic  profile  of  water 
ts  stabilized  to  approach  a  stationary  profile,  which  is  used 
to  calculate  the  late  of  water  movement  due  to  temperature 
gradient.  The  theoretical  justification  of  the  method  ia 
presented  and  the  feasibility  of  the  method  is  demonstrated 
b)  experiments  with  a  manne-deposited  clay. 


MP  2363 

MEASUREMENT  OF  THE  UNFROZEN  WATER 
CONTENT  OF  SOILS:  A  COMPARISON  OF 
NMR  AND  TDR  METHODS. 

Smith,  M.W ,  et  al.  International  Conference  on  Per¬ 
mafrost.  5lh,  Trondheim,  Norway,  Aug.  2-5,  1988. 
Proceedings,  Vol.l.  Edited  by  K.  Senneset,  Trond¬ 
heim.  Norway,  Tapir  Publishers,  (1988),  p.473-477, 

10  refs. 

Tice,  A.R. 

42-4064 

UNFROZEN  WATER  CONTENT.  SOIL  WATER, 
FROZEN  GROUND.  TEMPERATURE  EFFECTS. 
DIELECTRIC  PROPERTIES,  EXPERIMENTA¬ 
TION.  NUCLEAR  MAGNETIC  RESONANCE, 
REFLECTIVITY,  WATER  CONTENT. 

A  laboratory  testing  program  was  carried  out  to  compare 
two  independent  methods  for  determining  Ihe  unfrozen  water 
content  of  soils  With  the  TDR  method,  the  unfrozen 
water  content  is  inferred  from  a  calibration  curve  of  apparent 
dielectric  constant  versus  volumetric  water  content,  determined 
by  experiment  Previously,  precise  calibration  of  the  TDR 
technique  was  hindered  by  the  lack  of  a  reference  comparison 
method,  which  N.MR  now  offers  This  has  provided  a 
much  greater  scope  for  calibration,  including  a  wide  range 
of  soil  types  and  temperature  (unfrozen  water  content)  The 
results  of  the  testing  program  yielded  a  relationship  between 
dielectric  constant  and  volumetric  unfrozen  water  content 
that  IS  largely  unaffected  by  soil  type,  although  a  subtle 
but  apparent  itcpendency  on  the  texture  of  the  soil  was 
noted.  It  is  suggested  that  this  effect  originates  from 
the  lower  valued  dielectric  constant  for  adsorbed  soil  water. 
In  spite  of  this,  the  general  cquati  'csented  may  be 
considered  adequate  for  most  practical  p  .cs  The  stand¬ 
ard  error  estimate  is  0  01 5  cu  cm/cu  cm.  u,. hough,  if  desirable, 
this  may  be  reduced  by  calibrating  for  individual  soils  Brief 
guidelines  on  sysiem  and  probe  design  arc  offered  to  help 
ensure  dial  use  of  the  TDR  method  will  give  results  consistent 
with  the  relationship  presented 
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MP  2364 

BOREHOLE  INVESTIGATIONS  OF  THE  ELEC¬ 
TRICAL  PROPERTIES  OF  FROZEN  SILT. 
Arcone,  S.A.,  et  al,  International  Conference  on  Per- 
mafroet,  Sth,  Trondheim,  Norway,  Aug.  2-5,  1988. 
Proceedings,  Vol.2.  Edited  by  K.  Senneset,  Trond¬ 
heim,  Norway,  Tapir  Publbhers,  tl988],  p.910«915, 

16  refs. 

Delaney,  A.J. 

42-4148 

FROZEN  GROUND  PHYSICS,  ELECTRICAL 
PROPERTIES,  BOREHOLES,  GROUND  ICE, 
FROZEN  GROUND  TEMPERATURE,  DIELEC¬ 
TRIC  PROPERTIES,  ATTENUATION,  SEDI- 
MENTS,  WATER  CONTENT. 

The  dielectric  coiuumt  and  attenuation  rate  of  short  radiowave 
pulaea  in  frozen  Fairbanks  silt  have  been  measured  between 
boreholes  12  m  deep  and  spaced  between  4.4  and  17  6 
m.  The  ranies  for  volumetric  ice  content  and  temperature 
were  44  to  79%  and  >60  (surface,  early  Apr.)  to  *0.7  C 
(bottom)  respectively.  The  pulses  lasted  approximately 
30  ns,  had  a  power  spectrum  centered  near  100  MHz, 
and  were  transmitted  and  received  at  the  same  depth  Die* 
lectric  constants  were  determined  from  the  propagation  time 
delay  of  the  the  leading  edge  and  there  was  no  significant 
dispmion.  Attenuation  rates  (dB/m)  were  determined 
by  companng  signal  levels  received  between  different  borehole 
pairs  and  were  adjusted  for  geometric  spreading  losses  Con* 
current  borehole  dc  resistivity  measurements  allowed  estimates 
of  the  separate  contributions  of  various  loss  mechanisms 
The  results  show  the  dielectric  constant  to  vary  between 
4.3  and  7.0  and  to  correlate  well  with  the  volumetric  ice 
content,  but  not  with  temperature.  Average  attenuation 
rates  at  a^  particular  depth  vaned  between  1  4  and  4  0 
dB/m.  'roe  lowest  values  occurred  in  the  sections  with 
the  higher  ice  content  No  more  than  0  8  dB/m  could 
be  ascribed  to  conductive  absorption  losses,  suggesting  that 
scattenng  is  an  important  loss  mechanism 

MP  2365 

SEASONAL  VARIATIONS  IN  RESISTIVITY 
AND  TEMPERATURE  IN  DISCONTINUOUS 
PERMAFROST. 

DeUney,  A.J.,  et  al.  International  Conference  on  Per¬ 
mafrost,  5th,  Trondheim,  Norway,  Aug.  2-5,  1988. 
Proceedings,  Vot.2.  Edited  by  K.  Senneset,  Trond¬ 
heim,  Norway,  Tapir  Publishers,  (1988),  p.927-932, 

16  refs. 

Sellmann,  P.V.,  Arcone,  S.A. 

42-4151 

DISCONTINUOUS  PERMAFROST,  PERMA¬ 
FROST  THERMAL  PROPERTIES,  ELECTRICAL 
RESISTIVITY,  FROZEN  GROUND  PHYSICS, 
BOREHOLES,  SEDIMENTS,  UNFROZEN 
WATER  CONTENT,  GRAIN  SIZE,  FROZEN 
GROUND  TEMPERATURE. 

Electrical  resistivity  and  temperature  were  measured  in  two 
12.2*m*deep  tereholes  in  interior  Alaska  in  perennially  frozen 
icc*rich  silt  and  in  coarse*grained  alluvium  Seasonal  tem¬ 
perature  and  resistivity  changes  were  most  noticeable  in 
the  upper  6  m  at  both  sites,  with  'csistivity  varying  more 
than  several  thousand  ohm*m  dunng  .ne  yesr  Resistivity 
profiles  were  compared  with  lithology,  temperature  and  mois¬ 
ture  content.  Ac  the  alluvium  sit^  rerulivtiy  and  grain 
size  strongly  correlated  Values  rangi.ig  over  10,000  ohm- 
ffi  occurr^  with  coarse-grained  material  and  values  an  order 
of  magnitude  lower  occurred  in  the  (Ine-graincd  material 
section  At  the  ice-rich  stU  site,  resistivity  values  were 
generally  lower,  but  in  agreement  with  values  for  the  fine¬ 
grained  part  of  the  alluvial  section  Lithologic  vinations 
in  the  discontinuous  permafrost  zone  can  be  as  important 
as  the  high  permafrost  temperatures  and  correspondingly 
large  unfrozen  water  contents  in  accounting  for  significant 
seasonal  resistivity  changes  in  fine-grained  sediment. 
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D.C  RESISTIVITY  ALONG  THE  COAST  AT 
PRUDHOE  BAY,  ALASKA. 

Sellmann,  P.V.,  et  al,  International  Conference  on  Per¬ 
mafrost,  5th,  Trondheim,  Norway,  Aug.  2-5,  1988 
Proceedings,  Vol.2.  Edited  by  K.  Senneset,  Frond- 
heim,  Norway,  Tapir  Publishers,  [1988),  p.988-993, 

11  refs. 

Delaney,  A.J.,  Arcone,  S.A. 
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SUBSEA  PERMAFROST,  PERMAFROST  DISTRI¬ 
BUTION,  TUNDRA,  MODELS.  PERMAFROST 
PHYSICS,  SHORELINE  MODIFICATION,  ELEC¬ 
TRICAL  RESISTIVITY,  SOUNDING.  SHORE 
EROSION,  UNITED  STATES- ALASKA- 
PRUDHOE  BAY. 

Electrical  resistivity  measurements,  at  three  sties  m  Prudhoe 
Bay.  Aluka,  were  made  to  provide  an  understanding  of 
marine  modification  to  coastal  permafrost,  and  to  c>aiu.-itc 
D.C.  resistivity  techniques  for  coastal  subsea  permafrost  stud¬ 
ies.  The  measurements  were  made  using  \Venncr  electrical 
resistivity  soundings.  Profiles  extended  2.8  km  offshore 
and  inland  beyond  the  last  signs  of  tundra  modiftcaiion 
b>  coastal  processes  Offshore  measurements  sscrc  made 
with  a  floating  cable,  and  inland  measurements  were  made 
using  driven  electrodes  The  observations  indicair  that 


the  electrical  properties  of  permafrost  beneath  the  coastal 
bluff  and  adjacent  tundra  are  rapidly  modified  by  coastal 
erosion  and  penodte  flooding  during  storms.  Along  one 
control  line,  apparent  resistivity  changes  corresponded  with 
the  configuration  of  the  top  of  ice-bonded  permafrost  observed 
by  Baker  (1987).  Mode!in|  supported  by  the  control  data 
permitted  a  close  interpretation  of  the  position  of  the  top 
of  ice-bounded  subsea  permafrMt  and  provided  a  range  of 
real  resistivities  for  offshore  materials. 
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FROST  HEAVE  FORCES  ON  H  AND  PIPE 
FOUNDATION  PILES. 

Busks,  J.S.,  et  al,  International  Conference  on  Perma¬ 
frost,  5th,  Trondheim,  Norway,  Aug.  2-5,  1988.  Pro¬ 
ceedings,  Vol.2.  Edited  by  K.  Senneset,  Trondheim, 
Norway,  Tapir  Publishers,  (1988),  p.1039-1044,  6 
refs. 

Johnson,  J.B. 
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FROST  HEAVE.  PILE  EXTRACTION,  PIPELINE 
SUPPORTS,  SHEAR  STRESS,  LOADS  (FORCES), 
ACTIVE  LAYER,  ADHESION.  FOUNDATIONS, 
AIR  TEMPERATURE.  FROZEN  GROUND  TEM¬ 
PERATURE.  UNITED  STATES— ALASKA— 
FAIRBANKS. 

The  magnitude  and  variation  of  forces  and  shear  stresses, 
caused  by  frost  heaving  in  Fairbanks  silt  and  the  adfreeze 
effects  of  a  surface  ice  layer  and  a  gravel  layer,  were  determined 
as  a  function  of  depth  along  the  upper  2  7S  m  of  a  pipe 
pile  and  an  H  pile  for  three  consecutive  winter  seasons 
(1982-1985)  The  peak  frost  heaving  forces  on  t(ie  H 
pile  during  each  winter  were  752,  790  and  802  kN  Peak 
host  heaving  forces  on  the  pipe  pile  of  1118  and  1115 
kN  were  determined  only  for  the  second  and  third  winter 
seasons.  Maximum  average  shear  stresses  acting  on  the 
pipe  pile  were  627  and  972  kPa  for  the  second  and  third 
winter  seasons.  The  surftcial  ice  layer  may  have  contributed 
15  to  20%  of  the  peak  forces  measured  on  the  piles  The 
gravel  layer  on  the  H  pile  contributed  about  35%  of  the 
peak  forces  measured. 
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NEW  FREEZING  TEST  FOR  DETERMINING 
FROST  SUSCEPTIBILITY. 

Chamberlain,  E.J.,  International  Conference  on  Per- 
mafroat,  5th,  Trondheim.  Norway,  Aug.  2-5,  1988. 
Proceedings,  Vol.2.  Edited  by  K.  Senneset,  Trond¬ 
heim,  Norway,  Tapir  Publishers,  (1988),  p.I045- 
1050,  6  refs. 

42-4174 

FROST  RESISTANCE,  SOIL  FREEZING,  PAVE¬ 
MENTS,  FROST  HEAVE,  ARTIFICIAL  FREEZ¬ 
ING,  TESTS.  FREEZE  THAW  CYCLES,  TEMPT  R- 
ATURE  CONTROL.  EQUIPMENT. 

A  new  freezing  test  for  determining  the  frost  susccpnbility 
of  soils  used  m  pavement  systems  is  desi|ned  to  supplant 
the  standard  CRREL  freezing  test  This  new  tes:  cuts 
the  time  required  to  determine  frost  suKeptibility  m  half 
It  also  all-svis  for  the  detcrminalion  of  both  the  frost  heave 
and  thaw  weakening  susceptibilities  and  considers  the  effects 
of  freeze-thaw  cycling.  The  new  freezing  test  also  eliminates 
much  of  th«  variability  m  test  results  by  completely  automating 
the  tempetaiure  control  and  the  data  ob^rvations 


MP  2369 

USE  OF  GEOl  EXTILES  TO  MITIGATE  FROST 
HEAVE  IN  SOILS. 

Henry.  K..  International  Conference  on  Permafrost, 
5ih,  Trondheim,  Norway.  Aug.  2-5,  1988.  Proceed¬ 
ings.  Vol  2  Edited  by  K  Senneset,  Trondheim,  Nor¬ 
way.  Tapir  Publishers.  (1988),  p  1096-1101.  14  refs. 
42-4183 

FROST  HEAVE.  FROZEN  GROUND  MECHAN¬ 
ICS.  MATERIALS.  GRAIN  SIZE,  WATER  TABLE. 
COUNTERMEASURES.  SOIL  WATER  MIGRA- 
TION.  CAPILLARITY.  POROSITY. 

One  potential  use  of  gcolextiles  is  horizontal  placement  in 
soil  above  the  water  table  to  act  as  a  capillary  break  or 
barrier  to  mitigate  frost  heave  A  capillary  break  works 
because  larger  pore  sizes  sndMr  wetting  angles  of  the  material 
than  surrounding  soil  result  in  to*  cr  unsaiuratcd  hydraulic 
conductivity  and  lowered  heignt  of  capillary  rise  of  water 
This  reduces  friist  heave  b>  limiting  the  rile  of  upward 
water  migration  Five  scries  of  open-system,  unidirectional 
frost-heave  tests  were  run  m  which  3  nonwoven  polypropylene 
rotrsiilcs  were  tested  for  their  ability  to  mitigate  frost 
cave  Certain  fabrics  were  succcsslul  m  reducing  frost 
heave  by  as  much  as  85%  Test  results  also  indicate 
(hat  the  l•p(lmum  fabric  thickness  required  to  mitigate  frost 
h'vj  c  IS  a  function  of  soil  type  as  well  as  properties  of 
the  gcoiexitle 


MP  2370 

EFFECT  OF  VARIABLE  THERMAL  PROPER¬ 
TIES  ON  FREEZING  WITH  AN  UNFROZEN 
WATER  CONTENT. 

Lunardini,  V.J.,  International  Conference  on  Perma¬ 
frost,  5th,  Trondheim,  Norway,  Aug.  2-5,  1988.  Pro¬ 
ceedings,  Voi.2.  Edited  by  K.  Senneset,  Trondheim, 
Norway,  Tapir  Publishers,  (1988),  p.U27-1132,  17 
refs. 

42-4189 

FREEZING  POINTS,  THERMAL  CONDUCTIVI- 
TY,  UNFROZEN  WATER  CONTENT.  HEAT 
TRANSFER,  PERMAFROST  THERMAL  PROP¬ 
ERTIES,  PHASE  TRANSFORMATIONS,  TEM¬ 
PERATURE  EFFECTS,  GROUND  THAWING, 
ANALYSIS  (MATHEMATICS). 

White  many  materials  undergo  phase  change  at  a  fixed  tempera¬ 
ture.  the  variation  of  unfrozen  water  with  temperature  causes 
a  soil  system  to  freeze  or  thaw  over  a  finite  temperature 
range.  Exact  and  approximate  solutions  are  given  for 
conduction  phase  change  of  plane  layers  of  soil  with  unfrozen 
water  contents  that  vary  linearly  and  quadratically  with  temper¬ 
ature  Die  temperatures  and  phase  change  depths  are 
found  to  vary  signiflcantly  from  those  predicted  for  the 
consunl  temperature  (Neumann)  problem  The  thermal 
conductivity  and  specific  heat  of  the  soil  within  the  mushy 
zone  varied  as  a  function  of  unfrozen  water  content.  The 
effect  of  specifle  heat  is  negligible  and  the  effect  of  vanabte 
thermal  conductivity  can  be  accounted  for  by  a  proper  choice 
of  thermal  properties  used  in  the  constant  thermal  property 
solution 

MP  2371 

TRIAXIAL  COMPRESSIVE  S'CRENGTH  OF 
FROZEN  SOILS  UNDER  CONSTANT  STRAIN 
RATES. 

Zhu,  Y.,  et  al,  International  Conference  on  Permafro^i, 
5th,  Trondheim,  Norway,  Aug.  2-5,  1988.  ^occed- 
ings,  Vol.2.  Edited  by  K.  Senneset,  Trondheim,  Nor¬ 
way,  Tapir  Publishers,  (1988),  p.I200-1205b,  10 
refs. 

Carbee,  D.L. 

42-4204 

FROZEN  GROUND  STRENGTH,  STRAIN 
TESTS,  COMPRESSIVE  PROPERTIES,  FROZEN 
GROUND  MECHANICS,  STRESSES.  SANDS, 
DEFORMATION,  LOADS  (FORCES),  SHEAR 
STRENGTH. 

Tnaxial  comprewivc  strength  tests  were  conducted  on  remold¬ 
ed.  saturated  Fairbanks  silt  and  Northwest  sand  taken  from 
Alaska  under  vanous  constant  strain  rues  ranging  from  5  • 
27/10.0(M).000  to  9  84/tO.OOO/s  and  ronflning  pressures  up 
to  3  43  MPa  at  -2  C  The  average  dry  density  of  the 
samples  tested  were  1  20  g/cu  cm  for  silt  and  1.52  g/cu 
cm  for  sand,  respectively.  It  was  /ouud  that,  within  the 
range  of  confining  pressure  employed,  the  maxi'  mm  deviator 
stress  for  the  siii  did  not  vary. 

MP  2372 

DEVELO»>ING  A  THAWING  MODEL  FOR 
SLUDGE  IKEEZING  BEDS. 

Martel,  C.J.,  International  Conference  on  Pcrm.tfrost, 
5th,  Trondheim,  Norway,  Aug.  2-5,  1988.  Proceed¬ 
ings,  Vol.2.  Edited  by  K.  Senneset,  Trondheim,  Nor¬ 
way,  Tapir  Publishers,  (1988),  p.  1426-1430,  7  rc*s. 
42-4247 

SLUDGES,  THAW  DEPTH,  FREEZE  THAW  CY¬ 
CLES.  WASTE  TREATMENT.  WATER  TREAT¬ 
MENT.  MATHEMATICAL  MODELS.  FORE¬ 
CASTING,  DRYING,  FREEZING. 

This  paper  presents  the  development  of  a  model  lha.  can 
be  used  to  predict  the  thawing  design  depth  of  a  sludge 
freezing  bed.  A  sludge  fr*  ezing  bed  is  a  new  unit  operation 
for  dewatering  sludges  from  water  and  wastewater  treatment 
plants  Preliminary  results  obtained  from  .i  pilot-scale  freez¬ 
ing  bed  indicate  that  this  v  .Icl  is  valid. 

MP  2373 

OBSERVATIONS  OF  MOISTURE  MIGRATION 
IN  FROZEN  SOILS  DURING  THAWING. 
Cheng,  G.,  ’t  al.  International  Conference  on  Perma¬ 
frost,  5th,  Trondheim,  Norway,  Aug.  2-5, 1988.  Pro¬ 
ceedings,  Vc'l  1.  Edited  by  K.  Senneset,  Trondheim, 
Norway,  Tapir  Publishers,  (1988),  p.308-312,  14 
refs. 

Chamberlain.  E  J. 

42-4032 

GROUND  THAWING.  SOIL  WATER  MIGRA¬ 
TION.  FROZEN  GROUND.  WATER  CONTENT, 
TESTS.  ICE  LENSES,  FROST  HEAVE,  ICE  FOR¬ 
MATION. 

Open  and  closed  5>vtem  tests  on  preftozen  sill  and  clay 
were  conducted  to  investigate  moisture  migration  in  frozen 
sods  during  thawing.  In  ail  tests,  an  increase  in  water 
content  just  below  the  thawing  front  was  observed  In 
some  eases,  a  thawing  fnngc.  icc  lenses  and  frost  heave 
were  recorded  Water  migration  into  the  frozen  part  of 
thawing  soil  was  grcall)  rcducctl  after  a  continuous  ice  lens 
had  formed  across  .v  sample  A  rcgclaiion  mechanism 
for  icc  formation  in  frozen  soil  during  thawing  is  suggested. 
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MP  2374 

PATTERNS  OF  VEGETATION  RECOVERY 
AFTER  TUNDRA  FIRES  IN  NORTHWESTERN 
ALASKA,  U.SA. 

Racine,  C,  et  at,  Nov.  1987,  19(4),  p.461-469,  17  refs. 
Johnson,  L.A.,  Viereck,  L.A. 

43-194 

REVEOETATION,  PLANT  ECOLOGY,  TUN¬ 
DRA.  FIRES. 

M"  2375 

M/J9AGEMENT  OF  NORTHERN  GRAVEL 
SITES  FOR  SUCCESSFUL  RECLAMATION:  A 
REVIEW. 

Johnson,  L.A.,  Nov.  1987,  19(4),  p.530-536,  29  refs. 
43-203 

REVEGETATION,  GRAVEL. 

MP2376 

EVALUATION  OF  THE  X-RAY  RADIOGRAPHY 
EFnaENCY  FOR  HEAVING  AND  CONSOLI¬ 
DATION  OBSERVATION. 

Akagawa,  S.,  International  Symposium  on  Ground 
Freezing,  5th,  Nottingham,  England,  July  26-28, 1988. 
Proceedings.  Ground  freezing  88,  Vol.l,  Rotterdam, 
Netherlands,  A.A.  Balkema,  1988,  p.23-28,  3  refs. 
43-56 

FROST  HEAVE,  SOIL  FREEZING,  CLAYS, 
STRAINS,  FROZEN  GROUND  MECHANICS, 
FROZEN  GROUND  PHYSICS,  X  RAY  ANAL¬ 
YSIS,  TESTS,  FROST  RESISTANCE,  ATTENUA¬ 
TION,  COMPUTER  APPLICATIONS 
T'ao  step  freeze  tests  were  condueted  dunng  which  136 
ndijinfih  were  uken  These  were  used  to  irsi  the 
feasibility  of  utilizing  X-rays  as  a  nondestructive  method 
for  observing  changes  in  a  soil's  physical  and  mcchinicil 
properties  due  to  frost  heave.  'The  radiographs  were 
analyzed  using  computer  image  processing  techniques  to  meas¬ 
ure  the  position  of  lead  spheres  embedded  in  die  soil  column 
and  to  examine  the  spatial  distnbution  of  intensity  changes 
of  the  transmitted  X-rays.  An  analysis  of  the  attenuation 
properties  of  frozen  soil  is  presented.  A  linear  correlation 
between  the  soil's  attenuauon  of  X-rays  and  the  amount 
of  heave  and  consolidation  is  determined.  This  relationship 
is  uulized  to  compute  strain  distnbution  profiles. 

MP  2377 

STATE  OF  THE  ART:  MECHANICAL  PROPER- 
*018  OF  FROZEN  SOIL. 

Sayles,  F.H.,  International  Symposium  on  Ground 
Freezing,  5  th,  Nottingham,  England,  July  26-28, 1988. 
Proceedings.  Ground  freezing  88,  Vol.  1 ,  Rotterdam, 
Netherlands,  A.A.  Balkema,  1988,  p.I43-165,  Reh. 
p.160-165. 

43-72 

SOIL  CREEP,  FROZEN  GROUND  MECHANICS, 
FROZEN  GROUND  PHYSICS,  STRESS  STRAIN 
DIAGRAMS,  FROZEN  GROUND  STRENGTH, 
ANALYSIS  (MATHEMATICS).  COMPRESSIVE 
PROPERTIES,  RHEOLOGY. 

MP  2378 

FREEZING  A  TEMPORARY  ROADWAY  FOR 
TRANSPORT  OF  A  3000  TON  DRAGLINE. 
Maishman,  D.,  el  al.  International  Symposium  on 
Ground  Freezing,  5th,  Nottingham,  England,  July  26- 
28,  1988.  Proceedings.  Ground  freezing  88,  Vol.l. 
Rotterdam,  Netherlands,  A.A.  Balkema,  1988,  p.357- 
365,  16  refs. 

Powers,  J.P.,  Lunardini,  'f.J. 

43-97 

SOIL  FREEZING.  ROADS,  FROZEN  GROUND 
STRENGTH,  ARTIFICIAL  FREEZING,  SOIL 
STABILIZATION,  MATHEMATICAL  MODELS, 
DESIGN,  TEMPERATURE  EFFECTS,  THERMAL 
CONDUCTIVITY. 

Thu  unusual  giound  freezing  operalinn  -  probably  the  biggest 
ever  accompluhed  in  the  United  States — enabled  a  giant 
dragline  24  m  wide  to  walk  700  m  across  the  alluvial  flood 
plain  of  the  Green  River  in  Kentucky  in  one  day.  The 
paper  describes  the  environmental  constrainu  that  made  the 
procedure  necessary  and  the  special  pipelaying  and  ground 
insulation  methods  employed  The  thermal  progress  of 
the  project  is  reviewed  and  appropriate  design  methods  are 
elaborated. 

MP  2379 

ARC  nc  RESEARCH  OF  THE  UNITED  STATES, 
VOL.2. 

U.S.  Interagency  Arctic  Research  Policy  Committee. 
Washington,  D.C .  Spring  1988, 76p.,  For  selected  pa¬ 
pers  see  42-4274  through  42-4276. 

Brown,  J.,  rd,  Cate,  D  .  cd,  Bowen.  S  L  ud,  Vallicrc, 
D.R..  ed. 

42-4273 

RESEARCH  PROJECTS.  POLAR  REGIONS. 
DATA  PROCESSING.  MEETINGS 
The  aiticles  in  this  fl.ri  issue  of  1988  are  divided  into 
three  main  sections  The  first  focuses  on  non-Fcdcral 
research  in  Alaska  and  selected  Federal  support  activiiitv 
involving  data  and  inform-ition  acquisition,  storage  and  dissemi¬ 


nation  _  ^  The  ^ond  section  presents  reports  on  meeungs 
ud  activities  of  intemstional  interest  predominantly  onginat- 
ing  outside  the  U.S.  The  third  section  contaitu  bnef 
reports  of  other  Arctic  research  activities,  ptimanly  in  the 
U.S.  Reports  of  meetings  of  the  Arctic  Research  Commis¬ 
sion  and  the  Interagency  Committee  and  notices  of  upcoming 
meetings  ate  a  regular  feature  of  the  journal. 

MP  2380 

ALASKA  SAR  FAaLITY:  AN  UPDATE. 

Weller,  G..  et  nl.  Spring  1988,  Vol.2,  p.27-31,  5  refs. 
Weeks,  W.F. 

42-4274 

DATA  PROCESSING,  SEA  ICE.  RADAR 
ECHOES. 

MP  2381 

FRAZIL  ICE  IN  RIVERS  AND  STREAMS. 

Daly,  S.F.,  Fall/winter  1987,  19(3-4),  p.  19-26,  For 
another  source  see  42-1690.  34  refs. 

42-4284 

FRAZIL  ICE.  SUPERCOOLING.  LABORATORY 
TECHNIQUES. 

MP  2382 

ON  THE  EFFECT  OF  THE  4  C  DENSITY  MAX¬ 
IMUM  ON  MELTING  HEAT  TRANSFER. 

Yen,  Y.-C,  International  Symposium  on  Phase 
Change  Heat  Transfer,  Chongqing,  Sichuan,  China, 
May  20-23,  1988.  Proceedings.  Advances  in  phase 
change  heat  transfer.  Edited  by  M,  Xin,  Beijing, 
China,  International  Academic  Publishers,  1988, 
p.362.367,  15  refs. 

42-4309 

HEAT  TRANSFER,  ICE  MEL'HNG,  ICE  WATER 
INTERFACE,  DENSITY  (MASS/VOLUME), 
CONVECTION,  ANALYSIS  (MATHEMA'HCS). 

The  effect  of  the  4  C  density  maximum  on  heat  transfer 
in  a  water  layer  formed  by  melting  ice  has  been  invesugsted. 
The  snomsious  density  maximum  of  wsler  at  about  4  C 
has  been  attnbuted  to  the  occurrence  of  a  constant  temperature 
region  within  the  layer  and  has  resulted  in  vanable  entical 
Rayleigh  numbers  dependent  on  both  the  warm  boundary 
temperature  and  the  direction  of  melting 

MP  2383 

PHASE  CHANGE  HEATTRANSFER  PROGRAM 
FOR  MICROCOMPUTERS. 

Buzzell,  G.M.,  ct  al,  Inscinational  Symposium  on 
Phase  Change  Heat  Transfer,  Chongqing,  Sichuan, 
China,  May  20-23, 1988.  Proceedings.  Advances  in 
phase  change  heat  transfer.  Edited  by  M.  Xin,  Beij¬ 
ing,  China,  International  Academic  Publishers,  1988, 
p.645-650.  22  refs. 

Farag,  I.H.,  Phetteplace,  G. 

42- 4312 

HEAT  TRANSFER.  PHASE  TRANSFORMA¬ 
TIONS,  COMPUTER  PROGRAMS,  ELECTRIC 
EQUIPMENT.  FREEZE  THAW  CYCLES.  MELT¬ 
ING,  ANALYSIS  (MATHEMATICS),  FREEZING, 
LATENT  HEAT. 

The  development  of  a  microcomputer  based  finite  element 
program  fealunng  phase  change  (melting  and  freezing)  simula¬ 
tion  facilities  IS  outlined  A  closed  form  Galerkin  finite 
clement  method  denved  from  a  delta  function  formulation 
of  the  latent  heat  discontinuity  in  the  heat  capacity  versus 
temperature  function  is  used  within  phase  change  elements 
of  the  solution  domain.  Storage  reduction  data  structures 
are  implemented  and  compared  on  the  basis  of  overall  program 
execution  time.  Analytical  solutions  for  melting  and  freezing 
are  used  to  verify  program  accuracy  and  to  explore  other 
simulation  parameters  such  as  time  step  size,  mesh  density 
and  start-up  technique  Sescrai  "life  like"  phase  change 
simulations  arc  compared  to  the  results  obtained  from  other 
numerical  models,  main  frame  and  microcomputer  performance 
based  on  execution  time  is  tabulated  for  each  of  these  cases. 
MP  2384 

APPROXIMATE  ANALYTICAL  SOLUTION  OF 
A  STEFAN’S  PROBLEM  IN  A  HNITE  DOMAIN. 
Takagi,  S.,  June  1988,  46(2),  p.245-266.  17  refs. 
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STEFAN  PROBLEM. 
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MICROCOMPUTER-BASED  IMAGE-PROC¬ 
ESSING  SYSTEM. 

Perovich,  D.K..  ct  al.  1988.  34{H7).  p  249-252.  14 
refs 

Hirai,  A. 
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SEA  ICE.  ICE  COVER.  ICE  STRUCTURE.  COM¬ 
PUTERS.  SURFACE  PROPERTIES.  STATISTI- 
CAL  ANALYSIS.  SNOW  COVER.  MI¬ 
CROWAVE!?. 

Inexpensive  add-on  boards  a'c  currently  available  that  enable 
personal  computers  to  be  used  ax  digrtal  image-prnccssing 
systems  The  capabilrticx  ol  rme  such  system  arc  illustrated 
by  two  specific  cases  examining  the  suifacc  characletiralinn 
of  a  sea  isc  cover  and  the  statistical  description  of  sea- 
ice  structure  The  unit  diKussed  digitires  video  input 
into  a  512  x  512  array  of  pixels,  assigning  each  a  gray 
shade  from  0  to  255  A  key  feature  of  the  system  is 


that  the  primitive  commands  of  the  board  can  be  accessed 
through  higher-level  programming  languages  This  allows 
users  to  customize  easily  the  system  for  their  own  neeils. 
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ATMOSPHERIC  STABILITY  FROM  SCINTIL- 
LA'nON  MEASUREMENTS. 

Andreas,  E.L.,  June  1.  1988, 27(1 1),  p.22  *1-2246,  39 
refs. 
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ATMOSPHERIC  PHYSICS,  OPTICAL 
PHENOMENA,  TURBULENCE. 
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MEASUREMENT  AND  EVALUATION  OF  TIRE 
PERFORMANCE  UNDER  WINTER  CONDI- 
'nONS. 

Blaisdell,  G.L.,  1985,  No.35,  Vinterkunskap  och  vin- 
terdata  (konferensi,  Omskbldsvik,  Sweden,  Mar. 
26-28,  1985.  (Winter  Knowledge  and  Winter  Data 
Conference,  QmskOIdsvik,  Sweden,  Mar.  26-28, 
1985),  p.198-228,  8  refs. 
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COLD  WEATHER  OPERATION,  TIRES,  SNOW 
COVER  EFFECT,  ROADS,  MODELS,  TRAFFICA- 
BILITY,  VEHICLES,  TRACTION,  SNOW  COM¬ 
PACTION,  FORECASTING. 

With  the  advent  of  sophisticated  instrumented  vehicles,  the 
study  of  vehicle  mobility  on  cold  regions  matenals  is  seeing 
numerous  changes  This  includes  the  development  of  new 
methods  of  measuring  traditional  mobility  parameters,  new 
insight  into  the  mechanics  of  the  tire-surface  material  interac¬ 
tion.  and  the  generation  of  new  predictive  models  This 
paper  reviews  (a)  the  techniques  currently  used  in  the  United 
States  for  the  measurement  and  analysis  of  vehicle  mobility 
in  snow  which  utilize  instrumented  vehicle  technology,  (b) 
the  current  sutc  of  prediction  of  wheeled  vehicle  mobility 
in  snow  and  (c)  suggests  directions  for  future  studies. 
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MODEL  STUDY  OF  ICE  FORCES  ON  A  SINGLE 
PILE. 

Zabilansky,  L.J.,  lAHR  Symposium  on  Ice,  8th,  Iowa 
City,  Aug.  18-22,  1986.  Proceedings,  Vol.3, 
tl986j,  p.77-87,  2  refs. 
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ICE  LOADS,  PILE  STRUCTURES.  OFFSHORE 
STRUCTURES,  ICE  PRE.SbURE,  ICE  SOLID  IN¬ 
TERFACE,  PILE  EXTRACTION.  TESTS,  CON¬ 
STRUCTION  MATEP.IALS,  STRESSES. 

Water  level  variations  caused  by  wind,  tides  or  seiche  action 
during  periods  of  open  water  seldom  test  the  integnty  of 
manne  structures  Yet  these  same  variations  combined 
with  an  ice  sheet  may  severely  damage  or  completely  destroy 
the  same  structures  Light-duty,  pile-founded  dock  struc¬ 
tures.  typical  of  marinas,  are  especially  susceptible  to  this 
type  of  environmcnul  damage  As  a  wave  passes  under 
the  ice  sheet,  the  piles  impede  the  free-floating  response 
of  the  ice  sheet  Subsequently  the  piles  arc  subjected 
to  an  uplifting  force  equivalent  to  the  hydrostatic  force 
associated  with  the  ice  sheet  deflection  Over  the  course 
of  a  winter  this  repeated  loading  may  incremcnully  extract 
the  pile  from  its  foundation  This  laboratory  study  lucd 
a  two-step  approach  for  investigating  the  uplifting  ice  force 
phenomenon  First,  a  testing  technique  that  reproduced 
the  ICC  condition  surrounding  a  prototype  pile  was  developed 
In  the  second  phase,  the  testing  technique  was  used  to 
evaluate  methods  of  passively  protecting  the  piles  from  induced 
uplift.  Highlights  of  the  tests  arc  reported  here,  but  a 
complete  discussio.x  of  the  test  senes,  including  observation 
and  force  records  on  the  individual  tests  arc  reported  by 
Zabilansky  (1987) 
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STATIC  AND  DYNAMIC  ICE  LOADS  ON  THE 

YAMACHICHE  BEND  LIGHTPIER,  1984-86. 

Frcderking.  R..  ct  al.  lAHR  Symposium  on  Icc,  8th. 

Iowa  City,  Aug.  18-22,  1986.  Proceedings.  Vol.3, 

(1986).  p.l  15-126,  14  refs 

Ilayncs.  F  D..  Ht)dg.xon.  T  P ,  Sayed.  M 
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ICE  LOADS.  PIERS.  STRESSES,  STATIC  LOADS. 
MEASURING  INSTRUMENTS.  DYNAMIC 
LOADS 

Ice  load  measuring  sensors  were  installed  on  the  Vamachichc 
Bend  lightpicr  in  the  St  Lawrence  River  downstream  from 
Montreal  Panels  consisting  of  steel  plates  supported  on 
load  cells  arc  used  to  measure  static  toads  w  hile  accelerometers 
arc  used  to  monitor  dynamic  loads  Operation  of  the 
system  over  the  winters  of  1983.84  to  1985-86  is  described 
and  son-e  preliminary  cst.matcv  of  the  total  ice  forces  on 
the  pie-  sre  prevented 
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HELD  TECHNIQUES  FOR  OBTAINING  ENGI¬ 
NEERING  CHARACTERISTICS  OF  FRAZIL  ICE 
ACCUMULATIONS. 

Dean,  A.M.,  Jr.,  lAHR  Symposium  on  Ice,  8th,  Iowa 
City,  Au|.  18-22,  1986.  Proceedings,  Vol.3, 
tl986j,  p.265-278,  9  refs. 
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FRAZIL  ICE,  ICE  FORMATION,  ICE  PHYSICS, 
ICE  NAVIGATION,  CHANNELS  (WATER¬ 
WAYS),  ICE  JAMS,  WATER  FLOW,  ICE 
STRENGTH,  MEASURING  INSTRUMENTS. 

With  the  increased  utilization  of  flood  plains.  nayi|atioR 
and  power  generation  in  northern  climates,  it  becomes  incre^ 
in^y  important  to  understand  the  engineering  characteristics 
of  frazil  ice  accumulations  Frazil  is  generated  imd  accumu¬ 
lates  over  large  areas  in  waterways  Navigation  through 
such  great  amounts  of  frazil  will  be  impeded  Power 
generation  suffers  from  the  restricted  flow  caused  by  frazil 
accumulation.  Having  been  generated  in  large  quantities 
and  attached  as  underhanging  dams,  frazil  significantly  in¬ 
creases  flooding  potentials  through  channel  restnctions  and 
an  increase  in  the  total  ice  volume  in  a  waterway.  Tech¬ 
niques  for  measuring  the  physical  properties  of  frazil  ice 
are  presented  These  data  will  assist  m  predicting  the 
flow  patterns  and  the  jamming  potential  in  a  waterway. 
The  properties  include  porosity,  density,  vane  shear  strength, 
permeatnlity  and  a  measure  of  the  structural  strength  (expreued 
through  plate  load  bearing,  dilatometer.  and  penetrometer 
or  rammsonde  data).  Further  characteristics  include  remote 
sensing  of  the  accumulation  and  flow  profiling  beneath  the 
accumulations.  Examples  of  the  acquired  data  are  given 
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CONTROI^ED  RIVER  ICE  COVER  BREAKUP; 
PART  1.  HUDSON  RIVER  FIELD  EXPERI¬ 
MENTS. 

Ferrick,  M.G.,  tt  al,  lAHR  Symposium  on  Ice.  8th. 
Iowa  City,  Aug.  18-22,  1986.  Proceedings,  Vol.3, 
rl986},  p.281-291,  5  refs. 

Lemieux,  G.E.,  Muiherin,  N.,  Demont,  W. 
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RIVER  ICE.  ICE  BREAKUP.  ICE  JAMS.  WATER 
FLOW.  RIVER  FLOW.  DAMS.  VELOCITY.  ICE 
CONDITIONS.  UNITED  STATES-NEW  YORK 
-HUDSON  RIVER. 

Held  studies  of  a  reach  of  the  Hudson  Ri\er  hat**  focused 
on  developing  a  technique  to  induce  the  controlled  breakup 
of  an  ice  coter  or  ice  jam  by  releasing  water  from  an 
upstream  dam  A  series  of  abrupt  dam  releases  generated 
long-period  nver  wates  of  different  magnitudes,  durations 
and  spacings  that  caused  changes  in  river  stage,  water  surface 
slope,  flow  velocity,  energy  gradient  of  the  flow,  and  integnty 
of  the  ice  coter.  We  monitored  riter  stage  and  Ice  coter 
response  at  several  locations,  and  repeated  the  stage  measure¬ 
ments  with  the  same  releaKS  during  open  water  conditions 
These  studies  ha>e  roealed  that  pulsed  releases  of  a  practical 
magnitude  were  cffcctiic  m  removing  the  ice  cover  from 
the  reach,  and  they  provide  basic  data  for  more  general 
analysis  of  river  icc  cover  breakup. 
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CONTROLLED  RIVER  ICE  COVER  BREAKUP; 
PART  2.  THEORY  AND  NUMERICAL  MODEL 
STUDIES. 

Ferrick.  M.G..  ct  al.  lAHR  Symposium  on  Icc.  8th. 
Iowa  City.  Aug.  18-22.  1986.  Proceedings,  Vol.3. 
rl986].  p.293-305,  5  refs 
Lemieux,  G  E.,  Muiherin.  N  ,  Dcmoni,  W' 
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RIVER  ICE,  ICE  BREAKUP.  HYDRODYNAMICS. 
ICE  STRENGTH.  .MATHEMATICAL  MODELS, 
THEORIES.  DYNAMIC  PROPERTIES.  ICE 
JAMS. 

Wc  have  formulated  a  theor>  of  d>namtc  ice  breakup  that 
IS  bas^  on  the  data  and  observations  presented  in  part 
1  of  this  paper  and  additional  observations  of  breakup  on 
other  nvers  The  h)  drtxS)  namic  forces  that  cause  a  dy  namic 
breakup  depend  on  the  flow  cncr|>  gradient,  and  resistance 
IS  a  function  of  icc  strength  and  ice  cover  support  In 
this  paper  we  focus  on  the  factors  that  affect  the  energy 
gradient,  and  wc  treat  ice  strength  and  breakup  empirically 
Data  that  directly  test  the  theory  and  quantify  the  relationship 
between  nver  waves  and  icc  breakup  observed  in  the  field 
were  obtained  by  adapting  a  numerical  model  to  the  Hudson 
River  study  reaen  The  theory  provides  a  basis  for  under¬ 
standing  the  wide  spectrum  of  observatums  of  icc  cover 
breakup  and  tec  jam  formation  and  release 
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ESTIMATING  CN  SQUARE  OVER  SNOW  AND 
SEA  ICE  FRO.M  METEOROLOGICAL  DATA. 
Andreas.  EL.  Apr  1988.  5A(4).  p48l-495.  69  refs 
42-3000 

REFRACTION.  ATMOGPMLRIC  PHYSICS. 
SNOW  COVER  EFFECT.  ICE  COVER  EFFECT. 
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COMMENT  ON  ‘^ATMOSPHERIC  BOUNDARY 
LAYER  MODinCATION  IN  THE  MARGINAL 
ICE  ZONr*  BY  TJ.  BENNETT,  JR.  AND  K. 
HUNKINS. 

Andreas,  E.L.,  Apr.  15.  1987,  93(C4).  p.3965-3969. 
Includes  reply  by  Bennett  and  Hunkins.  19  refs. 
For  the  paper  being  critiqued  see  41-1861  (1-34897) 
and  for  the  Andreas  et  at  paper  which  included  the 
data  used  by  Bennett  and  Hunkins,  see  38-1819  (14i- 
29231). 

41-3064 

SEA  ICE,  ICE  EDGE.  ICE  AIR  INTERFACE. 
MATHEMATICAL  MODELS. 

Andreas  bnefly  commends  Bennett  and  Hunkins  for  an  impor¬ 
tant  contribution  to  MIZ  research  but  points  out  numerous 
serious  shortcomings  in  their  methods,  data  interpretatioru. 
misrepresentations,  misuse  of  mathematical  equations,  and 
a  generally  careless  approach  m  the  use  of  his  data  In 
their  reply.  Bennett  and  Hunkins  seem  to  agree  that  the 
cnticism  u  justified 

MP  2395 

ON  THE  DESIGN  OP  POLYMERIC  COMPOS¬ 
ITE  STRUCTURES  FOR  COLD  REGIONS  AP¬ 
PLICATIONS. 

Urd.  H.W.,  et  al.  Sep.  1988. 7(5).  p  435-458. 46  refs. 
DutU.  P.K. 
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POLYMERS,  CONSTRUCTION  MATERIALS, 
DEGRADATION,  FREEZE  THAW  CYCLES, 
TEMPERATURE  EFFECTS.  HUMIDITY. 

This  study  focuses  attention  on  low-temperature  hygrothermal 
effects  which  influence  the  short-  and  long-term  behavior 
and  characterization  of  polymeric  composite  materials  A 
review  of  the  literature  reveals  a  scarcity  of  low-tempcrature 
material  performance  data  needed  for  design  of  composite 
materuls  for  cold  regions  applications  Four  problem  areas 
are  identified  (t)  hygrothermal  residual  stresses.  (2)  material 
degradation  due  to  low-temperature  environmental  cycling: 
(J)  moisture  effects  on  freeze-thaw  cycling:  snd  (4)  long¬ 
term  synergistic  effects  of  coml^ncd  loading  history  at.d 
environmental  exposure  on  material  durability  A  brief 
rev-tew  of  past  work  u  presented  and  areas  identified  where 
more  research  is  needed  to  develop  the  data  base  required 
for  design  of  composite  materuls  for  cold  environments 
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WMO  SOLID  PREaPITATION  MEASURE¬ 
MENT  INTERCOMPARfSON  AT  SLEEPERS 
RIVER  RESEARCH  WATERSHED, 

Bates,  R.E..  et  al.  1987.  44th.  p.1-7,  6  refs. 

Pangbum.  T..  Greenan.  H. 
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SNOWFALL.  PRECIPITATION  GAGES.  MEA¬ 
SURING  INSTRUMENTS.  ACCURACY.  W'ATER- 
SHEDS.  SNOWSTORMS. 

The  U  S  Army  Cold  Regions  Research  and  Engineering 
La^ratory  is  a  member  of  the  World  Meteorological  Organiza¬ 
tion  (W.MO)  group  tasked  with  evaluation  of  solid  prccipitalion 
measurement  procedures  and  instrumentation  The 
NOAA/CRREL  Sleepers  River  W'atershed  in  Danville.  VT. 
was  selected  as  the  site  for  these  tests  in  1986.  and  precipitation 
gauges  and  su;  mrtmg  meteorological  instrumentation  were 
installed  m  the  fall  of  1986  This  paper  gives  descriptions 
of  the  prccipitalion  gauges  evaluated  and  preliminary  results 
obtained  for  a  few-  snowstorms  that  occurred  during  the 
first  winter  of  operation. 

MP  2397 

SOME  OBSERVATIONS  ON  THE  CHARACTER 
OF  SNOW. 

Townsend.  R.A..  cl  al.  1987.  44th.  p.48-53.  19  refs. 
Hogan.  A  W’. 
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SNOW  CRYSTAL  GROWTH.  SNOWFALL.  ICE 
CRYSTAL  STRUCTURE.  ICE  CRYSTAL 
GROWTH.  PRECIPITATION  (METEOROLOGY). 
TEMPERATURE  EFFECTS.  HUMIDITY. 

Typical  snowfalls  m  eastern  Canada  and  the  northeastern 
Lnited  States  are  associated  with  complex  and  drej  weather 
systems  Attempts  to  apply  the  icc  crystal  habit  characieri 
ration  of  Nakaya.  and  Magono  and  Lee.  to  determine  the 
temperature  and  humidity  regimes  where  the  snow  ongmaies 
often  fail  due  to  these  complcxtiies  Precipitation  m  the 
polar  regions  occurs  m  and  beneath  well-stratified  layers, 
which  are  much  less  complex  and  permit  more  direct  compari¬ 
son  of  snow  crystal  type  to  the  temperature  humidity  regime 
Many  of  these  prcopiUtion  events  <Kvur  in  ionjunction 
With  clouds  that  approximate  the  conditions  at  the  leading 
edge  of  midlatitude  warm  fronts,  although  the  cloud  is  only 
a  few  hundred  meters  above  the  surface  It  has  been 
possible  to  calculate  the  growth  rate  of  primary  tee  crystals 
in  these  conditions  from  fundamental  concepts  Additional 
cases  have  been  observed  where  ivc  crystal  optical  phenomena 
have  been  quite  precisely  associated  with  icc  crystal  type 
and  temperature-humidity  regime  Analysis  of  polar  tee 
crystal  falls  indicates  that  there  is  suflicient  and  conlinuouv 
production  of  small,  platc-lypc  crystals  that  can  surcivc  falK 
through  layers  below 


FORECASTING  OF  SNOWMELT  RUNOFF 
USING  WATER  TEMPERATURE  DATA. 
Pangbum,  T..  1987.  44th.  p.108-1 13.  7  refs. 
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RUNOFF  FORECASTING.  SNOWMELT. 
WATER  TEMPERATURE,  MELTWATER. 
STREAMS.  MODELS. 

For  the  1986  snowmelt  seaaon  at  tie  W-3  tubwatcrahed 
of  the  Sleepers  River  Research  Watershed,  a  technique  was 
developed  to  quantify  the  volume  and  timing  of  anowmelt 
runoff  using  stream  water  temperature.  A  method  reported 
by  Kobayashi  (1985)  for  separation  of  the  snowmelt  hydrograph 
was  tested.  A  method  employing  air  temperature  and 
solar  radiation  was  developed  which  was  uKd  to  calibrate 
the  SSARR  model  Improvements  m  the  predictive  capabili¬ 
ties  of  SSARR  were  attained  using  this  method 

MP  2399 

ICE  JAMS  AND  AN  ANALYSIS  OF  THE  WIN- 
TER  CLIMATE  AT  TWO  SITES  NEAR  THE 
WHITE  RIVER  IN  SOUTH  DAKOTA. 

Bilello.  M.A..  1987.  44th.  p.l54-i62.  10  refs. 
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ICE  JAMS.  CLIMATIC  FACTORS.  AIR  TEMPER¬ 
ATURE.  RIVER  ICE.  PRECIPITATION 
(METEOROLOGY),  METEOROLOGICAL  FAC¬ 
TORS.  UNITED  STATES— SOUTH  DAKOTA- 
WHITE  RIVER. 

Weather  records  for  stations  in  South  Dakota  for  the  wdntcr 
months  from  1921-1984  were  examined  to  detect  any  long¬ 
term  trends,  and  to  determine  possible  relationships  between 
climate  and  ice-jam  occurrence  on  the  >^liite  River.  Analysis 
of  the  observed  average  monthly  winter  air  temperatures 
at  Kennebec.  South  Dakota,  revealed  warmer  Dwembers 
and  Januaries  occurring  between  I9J0  and  1950  Five 
of  the  seven  tce-jam  winters  that  were  studied  in  detail 
occurred  after  1950.  and  during  this  period  significantly 
lower  temperatures  were  recorded  in  Jan.  However,  no 
consistent  pattern  between  bclow-normal  seasonal  freezing 
temperatures,  or  above-normal  precipitation  amounts,  and 
ice-jams  was  noted 
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STUDY  OF  DYNAMIC  ICE  BREAKUP  ON  THE 
CONNECTICUT  RIVER  NEAR  WINDSOR,  VER¬ 
MONT. 

Fernck,  M.G  .  et  al,  1987,  44th.  p.l63-l77,  8  refs. 
Lemieux,  G.E.,  Demont,  W.,  Weyiick,  P.B. 
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ICE  BREAKUP,  RIVER  ICE.  FLOODS.  RIVER 
FLOW.  ICE  CONDITIONS,  DAMAGE.  BRIDGES. 
ICE  CONTROL.  STATISTICAL  ANALYSIS,  ICE 
JAMS.  UNITED  STATES— VERMONT-CON- 
NECrlCUT  RIVER. 

The  Cornish-Windsor  bridge  is  ihc  longest  covered  bridge 
in  the  Lnited  States  and  has  significant  historical  value 
At  a  large  peak  flow,  dynamic  ice  breakup  of  the  Connecticut 
River  can  threaten  the  bridge  and  cause  flood  damage  in 
the  town  of  Windsor,  Vermont.  Throughout  the  1985- 
86  winter  we  regularly  monitored  ice  conditions,  including 
a  midwinter  dynamic  ice  breakup  on  27  January,  and  conducted 
a  series  of  controlled  release  tests  over  the  operating  range 
of  ihc  loibmcs  al  Wilder  Dam  upstream  These  observations 
were  analyzed  in  light  of  more  than  60  years  of  temperature 
and  diKharge  records  Our  analysis  indicates  that  river 
regulaiior  «  esenis  alternatives  for  ice  man4|ement  that  would 
minimize  tbc  probability  nfbndge  damage  and  flooding  during 
breakup  The  flow  can  be  regulated  early  in  the  winter 
to  promote  the  growth  of  a  stable  ice  cover,  minimizing 
the  total  ice  production  in  Ihc  reach  In  the  weeks  prior 
to  breakup,  sustained  releases  and  above  freezing  air  tempera¬ 
tures  cause  melting,  weakening  and  gradual  breakup  of  the 
ice.  greatly  reducing  the  flooding  potential  Alsj  it  is 
posvibic  to  produce  a  controlled  ice  breakup  at  lower  stage 
and  discharge  than  now  occurs  during  major  natural  events 
AU  of  these  ice  control  alternatives  have  associated  power 
production  costs 
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COMPARISON  OF  SNOWFALL  AMOUNTS 
AND  SNOW  DEPTHS  FOR  LOCATIONS  IN 
GF.RMANY  AND  THE  NORTHEAST  UNITED 
STATF.S. 

Bales.  R.E..  Cl  al.  LOSAEL,  TWI  Conference.  8lh.  Las 
Cruces,  New  Mexico,  Dec  1-3.  1987.  Proceedings, 
Vol  I.  While  Sands  Missile  Range.  NM.  US.  Army 
Aimosphcric  Sciences  Laboralory.  May  1988.  p  107- 
117.  9  refs. 

Bilello.  M.A 
43-602 

■SNOWFALL.  SNOW  DLF1  ll.  SNOW  ACCLML- 
LATION.  .MILITARY  OPERATION.  CLIMATIC 
FACTORS.  AIR  TE.MPERATURE.  STATISTICAL 
ANALYSIS.  UNITED  STATES.  GERMANY. 
Winter  field  cxperimcntv  avvociating  vnowfall  intrrAiiy.  cryvial 
haba  anvi  Annwvovcr  hai.kgroundv  wnh  the  nperalumal  effet 
(ivenevv  of  clcutromagnctiv  syvtcmv  have  been  (.nnduvted 
at  five  locationv  m  northeavtcrn  1  S  over  the  pavt  ’  years 
The  purpose  of  this  report  is  to  determine  if  climatic  rcgimev 
(including  vnowfall  and  vnow  depths)  similar  to  these  five 
Mtev  exist  in  wniital  military  arcav  of  central  I;i>rop<.  spcctfical 
1)  m  fiermany  fhiv  timly  compile'  data  on  total  seasonal 
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aoowfUl  UBOuatt,  mean  nuimuin  snow  dept^  and  avcrsfc 
mid-winur  air  umperaturo  so  that  compatuou  based  on 
rciiooal  distributioiis  could  be  made.  Statisttcal  relation* 
alupa  between  tbeK  terrain  features  were  used  to  niabc 
nia^  which  show  the  regional  distribution  of  these  parameters 
for  Ccmiatty  and  a  larpe  region  of  northeastern  United 
States. 


MP1402 

FREDICnON  OF  WINTER  BATTLEFIELD 
WEATHER  EFFECTS. 

Ryenoo,  CC.  et  al,  EOSAEL/TWI  Conference,  8th, 
lis  Crti^  New  Mexico,  Dec.  1-3,  1987.  Proceed- 
ioft,  Vol.2,  White  Sands  Missile  Ranfc,  NM,  U.S. 
Army  Atmospheric  Sciences  Laboratory,  .May  1988, 
p.357-362,  14  rels. 

Bates,  R.E. 

43-M3 

MILITARY  OPERATION,  SNOWSTORMS,  CLI¬ 
MATIC  FACTORS,  AIRCRAFT  ICING,  WEATH¬ 
ER  FORECASTING,  SUPERCOOLED  CLOUDS. 
Battlefield  weather  forecasters  ideally  require  similar,  if  not 
greater,  amouna  and  qualities  of  dau  than  peacetime  forecast¬ 
ers.  In  conflicts  the  quality,  type  and  amount  of  data 
available,  however,  will  be  ina^uate  and  will  be  a  function 
of  battle  zone  size,  location,  season,  time  of  day  and  elapsed 
time.  The  forecast  problem  is  most  difficult  during  winter 
operations  when  icing,  snowfall,  fog.  or  combinations  thereof 
can  rcmilt  from  subtle  meso-  and  micro-scale  changes  in 
weathn.  This  report  reviews  current  weather  forecast 
requirementt  for  remote  regions  and  suggesu  a  conceptual 
approach  for  irleal  forecast  procedures  when  normal  data 
flam  are  interrupted. 


MP2403 

CONFINED  COMPRESSIVE  STRENGTH  OF 
MULTI-YEAR  PRESSURE  RIDGE  SEA  ICE 
SAMPLES. 

Cox.  G.F.n!,  et  »1.  Au*.  1988,  Vol.l  10.  p.29S-301.  For 
another  smirce  see  40-3162.  17  refs. 
Richter-Menge,  3.A. 

43-921 

PRESSURE,  RIDGES.  COMPRESSIVE  PROPER¬ 
TIES,  ICE  STRENGTH.  SEA  ICE. 


MP2404 

NUMERICAL  SIMULATIONS  OF  THE  PRO- 
nLE  PROPERTIES  OF  UNDEFORMED  HRST- 
YEAR  SEA  ICE  DURING  THE  GROWTH  SEA¬ 
SON. 

Cox,  G.F.N.,  el  al.  Oct.  15.  1988,  93(C10).  p.I2.449- 
12,460,  31  refs. 

Weeks.  W.F. 

43-721 

SEA  ICE,  ICE  GROWTH,  ICE  SALINITY.  ICE 
COVER  STRENGTH.  ICE  COVER  THICKNE-SS, 
MODELS. 

A  simulation  scheme  is  developed  that  eslimales  salinity 
profilm  for  (irst-year  sea  ice  dunng  the  growth  season  as 
a  function  of  the  growth  hb  ory  of  the  ice.  The  model 
considers  the  dependence  of  the  initial  ice  salinity  on  lec 
growth  velocity  and  seawater  salinity  and  also  the  subsequent 
drainage  of  bnne  from  the  ice  The  equation  for  lec 
growth  assumes  a  linear  temperature  profile  within  the  lec 
and  ia  dnven  by  surface  heat  balance  equations  that  arc 
based  cm  smoothed  climatic  data  for  the  central  Arctic  Basin 
The  estimated  salinity  profiles  arc  in  good  agreement  with 
natural  profiles.  Although  temperature  and  salinity  profiles 
depend  upon  the  time  of  the  year  when  icc  growth  is  mutated, 
the  brine  volume  profiles  which  they  specify  are  essentially 
a  unique  function  of  icc  thickness;  a  corxiusion  that  holds 
even  when  the  insulative  effects  of  snow  arc  considered. 
The  temperature  and  brine  volume  profiles  are  then  utilized 
to  calculate  the  ice  strength  and  clastic  modulus  profiles, 
which  in  turn  specify  the  composite  mechanical  properties 
of  the  ICC  sheets.  Significant  differences,  which  are  largest 
for  thin  icc  sheets,  arc  observed  between  ice  sheet  propcnics 
as  calculated  using  composite  plate  theory  and  properties 
calculated  from  uniform  plate  theory  and  average  ice  properties. 
These  results  provide  a  justilicalion  for  the  practice,  common 
within  the  icc  modeling  community,  of  parametenring  the 
mechanical  behavior  or  pack  ice  on  the  basis  of  the  ice 
thickness  distnbution 


MP2405 

STRUCTURAL  FIBER  COMPOSITE  MATERI¬ 
ALS  FOR  COLD  REGIONS. 

DutU,  P.K.,  Sep.  1988.  2(3),  p  124-134.  9  refs. 
43-873 

CONSTRUCTION  MATERIALS.  LOW  TEMPER¬ 
ATURE  TESTS.  COLD  WEATHER  PERFORM¬ 
ANCE.  FREEZE  THAW  TESTS 


MP2406 

ICE  REGIME  RECONNAISSANCE,  YUKON 
RIVER,  YUKON. 

Gerard,  R.,  et  il.  International  Specialty  Conference 
on  Cold  Regions  Engineering,  Md,  Edmonton,  Alber¬ 
ta,  Apr.  4-6,  1984.  Proce^ngs,  Vol.3.  Edited  by 
D.W.  Smith,  (Edmonton,  University  of  Alberta. 
1984],  P.I0S9-1073,  8  re& 

Kent.  T.D.,  Janowicz,  R.,  Lyons,  R.O. 

43-670 

RIVER  ICE,  ICE  CONDIHONS.  AERIAL  SUR¬ 
VEYS.  FREEZEUP.  ICE  BREAKUP.  POLYNYAS. 
OFFSHORE  LANDFORMS,  CANADA— YUKON 
RIVER. 

Aerial  reconnaissance  of  the  ice  regime  over  some  800  km 
of  the  Yukon  River,  from  Lake  Laictge  to  the  U.S -Yukon 
border,  vvaa  carried  out  over  two  years.  The  paper  rlcsenbes 
the  nature  and  rate  of  freeze-up  and  break-up  progression 
obaerved  in  the  two  years,  and  the  number  and  dbtribution 
of  polynyas  in  mid-wrinter.  The  latter  were  found  to  be 
closely  related  to  the  presence  of  islands  Freeze-up  prog¬ 
ressed  reasorubly  steady  over  the  whole  reach  aAcr  initi^ 
lodgement  occurred  some  700  km  downstream  of  Lake  La- 
berge.  Break-up  had  a  totally  different  character  in  the 
two  halves  of  the  reach;  downstream  it  was  rapid  and  dynamic; 
upstream  it  was  slow  and  thermal.  It  b  conclude  that 
field  observations  arc  still  essential  to  develop  an  understanding 
of  the  ice  regime  rif  a  river  reach. 


MP2407 

ICE  FORCES  ON  INCLINED  MODEL  BRIDGE 
PIERS. 

Haynex.  F.D.,  et  *1,  Intetiulioiul  Specially  Confer¬ 
ence  on  Cold  Regions  Engineering.  3rd,  ^monton, 
Alberta.  Apr.  4-6. 1984.  IToceedings,  Vol.3.  Edited 
by  D.W.  Smith,  (Edmonton,  University  of  Alberta. 
1984],  p.1 167-1 173,  4  refs. 

Sodhi.  D.S. 

43-677 

ICE  LOADS.  PIERS.  BRIDGES.  ICE  STRENGTH, 
ICE  PRESSURE.  ICE  CRACKS,  MODELS.  TESTS. 
ICE  MECHANICS,  ICE  COVER  THICKNESS, 
FLEXURAL  STRENGTH. 

Tats  have  been  conducted  to  measure  ice  forea  on  model 
inclined  bridge  piers.  The  angle  of  inclination  tanged 
from  81  to  45  deg  from  the  downstream  honrontal  Other 
tat  variabla  were  ice  velocity,  ice  thickness  and  ice  flexural 
strength.  The  model  pica  were  also  inverted  to  bend 
ice  Mwnward.  The  paper  dcKriba  the  measured  ice 
forca  and  the  moda  of  cbierved  ice  failure. 


MP2408 

ALASKA  SYNTHETIC  APERTURE  RADAR 
(SAR)  FAaLITY  PROJECT. 

Catsey,  F.,  et  al,  June  23,  1987, 68(25).  p.593-596.  7 
refs. 

Jezek,  K.C.,  Miller.  J.,  Weeks.  W.F..  Weller.  G. 
43-781 

SEA  ICE  DISTRIBUTION.  ICE  CONDITIONS. 
REMOTE  SENSING,  GLACIOLOGY.  HY¬ 
DROLOGY.  OCEANOGRAPHY.  GEOLOGY. 
VEGETATION.  UNITED  STATES-ALASKA. 
ARCTIC  OCEAN. 

A  receiving  station  for  the  acquisition  and  processing  of 
spacebome  synthetic  aperture  radar  (SAR)  data  is  being 
atablishcd  by  the  National  Acronautia  and  Space  Administra¬ 
tion  (NASA)  at  the  Lniversity  of  Abska.  Fairbanks  The 
data  that  vnll  be  reeaved  from  a  number  of  SAR  satellites 
that  are  to  be  launched  starling  in  1990  will  allow  U  S 
rescarchca  to  study  Ka  tee.  oceanographic  and  geological 
fcatura.  h;droIogical  processes,  glactca.  and  vegetation  cover 
in  Alaska  and  its  surrounding  seas. 


MP2409 

SUBSIDENCE,  INUNDATION,  AND  SEDI¬ 
MENTATION:  ENVIRONMENTAL  CONSE¬ 
QUENCES  OF  THE  1964  ALASKA  EARTH¬ 
QUAKE  IN  THE  PORTAGE,  ALASKA.  AREA. 
Ovenshinc.  A.T..  el  si,  Nov.-Dee.  1974.  6(6).  p.3-9. 
Lawson.  D.E..  Bartsch-W'inkler.  S.R. 

43-829 

EARTHQUAKE.S.  .SUBSIDENCE.  SEDIMENTS. 


MP  2410 

PLACER  RIVER  SILT— AN  INTERTIDAL 
DEPOSIT  CAUSED  BY  THE  1964  ALASKA 
EARTHQUAKF„ 

Ovcn.shine.  A.T.  cl  al.  Mar -Apr  1976.  4(2).  p.l5l- 
162.  5  refs. 

Lawson.  D  E..  Barlsch-Wtnkler.  S.R 
43-830 

EARTHQUAKE.S.  SEDI.MENTS.  SOIL  EROSION. 


MP  2411 

CORPS  OF  ENGINEERS  RESEARCH  IN  ARC¬ 
TIC  AND  ARCTIC-RELATED  ENVIRONMEN¬ 
TAL  SCIENCES. 

Smallidge,  P.D.,  et  al.  Nov.  1987,  No.2174  (VoLl), 
DOD  Symposium  and  Workshop  on  Arctic  and  Arc¬ 
tic-Related  Environmental  Sciences.  Laurel,  MD,  Jan. 
28-30,  1987.  Proceedings.  VoLl.  p.8I-87. 

Tucker.  W.B.,  Ashton,  G.D. 

43-848 

MILITARY  OPERATION,  COLD  WEATHER  OP¬ 
ERATION,  SNOW  SURVEYS,  ICE  SURVEYS, 
MILITARY  ENGINEERING,  PERMAFROST, 
FROZEN  GROUND  PHYSICS. 


MP  2412 

COUPLED  AIR-ICE-OCEAN  MODELS. 

Hibler,  W.D.,  III,  Nov.  1987,  No.2I74  (VoI.l),  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Related  Environmental  Sciences,  Laurel,  MD,  Jan.  28- 
30,  1987.  Proceedinp,  Vol.1,  p.l31-I37,  9  refs. 
43-850 

ICE  MODELS.  ICE  AIR  INTERFACE.  ICE 
WATER  INTERFACE,  OCEAN  CURRENTS,  ICE 
MECHANICS.  ATMOSPHERIC  CIRCULATION, 
RHEOLOGY,  VELOCfTY,  DRIFT. 

MP  2413 

SNOW  PROPERTIES  AND  PROCESSES. 
Colbeck.  S.C.  Nov.  1987,  No.2174  (VoLl),  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Related  Environmental  Sciences.  Laurel.  MD,  Jan.  28- 
30.  1987.  Proceedings.  Vol.l,  p.I45-l50,  14  reft. 
43-852 

SNOW  SURVEYS,  SNOW  COVER  DISTRIBU¬ 
TION,  METAMORPHISM  (SNOW),  SNOW  PHY¬ 
SICS.  AVALANCHES.  SNOW  HYDROLOGY. 
SNOW  COVER  STRUCTURE,  CHEMICAL  PROP¬ 
ERTIES.  HEAT  TRANSFER,  MICROWAVES. 
BLOWING  SNOW. 


MP  2414 

DOD  FLOATING  ICE  PROBLEMS- 
Cox.  G.F.N,,  Nov.  1987,  No.2174  (Vol.l),  DOD  Sym¬ 
posium  and  Workshop  on  Arctic  and  Arctic-Related 
Environmental  Sciences,  Laurel,  MD,  Jan.  28-30, 
1987.  Proceedings.  Vol.l.  p.151-154. 

43-853 

SUBMARINES,  ICE  PHYSICS,  ICE  NAVIGA¬ 
TION.  FLOATING  ICE.  MILITARY  OPERA¬ 
TION.  ICE  COVER  EFFECT.  ICiE  MECHANICS, 
ICE  CONDmONS,  ICE  CROSSINGS.  BEARING 
STRENGTH,  ICE  STRENGTH. 

To  opaxte  effectively  in  the  cold  regions,  technology  must 
be  developed  to  contend  with  floating  ice.  Of  parkier 
importance  are  the  morphology  and  physical  propertks  of 
theicecova.  Long-term  slatistks  on  ke  formation,  growth, 
decay,  ice  extent,  pressure  ndges.  etc.,  need  to  be  obtained 
for  area  of  intcrat,  theoretical  models  descnbuig  these  pro- 
ccssa  need  to  be  developed  as  well.  Nr>t  only  are  such 
sisiistics  required  for  US.  and  allied  watco,  but  also  for 
enemy  watea  where  we  may  possibly  operate,  or  at  Iwt 
assess  the  enemy's  opersting  capability.  Remote  sensing 
of  ICC  fcatura  and  ice  thickneu  from  bmh  aircraft  ar^ 
satcllita  IS  a  means  of  obtaining  ice  statistia  and  rapid 
real-time  measurements,  additional  studia  on  the  clectroft^- 
netic  propcrtia  of  ice  will  enhance  this  capability.  Constitu- 
tisc  laws  and  failure  entena  need  to  be  developed  to  solve 
analytical  ice  engineering  problems.  This  rer(uira  that 
work  on  the  mechanical  propcrtia  of  ice  continue,  with 
emphasis  on  mulli-axial  tats,  tau  al  higher  temperatures, 
and  fracture  mcchania.  It  is  critial  (hat  any  analytkal 
work  be  supported  by  scale-model  tats  and  full-sale  field 
measurement  programs  In  all  ice  studia  more  attentirm 
should  be  given  to  the  ice  siniciure  and  the  icc  air  and 
brine  content.  Without  this  information  it  is  dirficult  to 
interpret  the  rauits  and  compare  them  to  those  of  other 
invaiigaiors  Finally,  conventional  equipment  should  be 
tated  in  the  field,  evaluated  for  arctic  appliations.  and, 
if  .icccssary.  redaigned 

MP  2415 

MECTIAMCAL  AND  PHYSICAL  PROPERHES 
OF  SOILS  IN  COLD  REGIONS. 

Chamberlain.  E.J .  Nov.  1987.  No.2174  (Vol.l),  DOD 
Syrn|Vosium  and  Workshop  on  Arctic  and  Arctic- 
Rclatcd  Environmental  Sciences,  Laurel,  MD,  Jan.  28- 
30.  1987.  Proceedings,  Vol.l.  p.l55-I61.  7  refs. 
43-854 

MILITARY  OPERATION.  PERMAFROST  PHY¬ 
SICS.  FROZEN  GROUND  PHYSICS,  FREEZE 
THAW  CYCLES.  FROZEN  GROUND  MECHAN¬ 
ICS.  COLD  WEATHER  CONSTRUCTION.  PER- 
MAFRO.ST  DISTRIBUTION.  RHEOLOGY. 
BEARING  .STRENGTH.  .SOIL  FREEZING. 
FROST  HEAVE.  SHEAR  .STRESS. 
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MPMU 

SNOW/ICE/FROZEN  GROUND  PROPERnES: 
WOREINC  CROUP  REPORT. 

SleiTttt.  K.F..et  *1.  Nov.  19»7,  No.2 174  (Vol.l).  DOD 
Sympotium  and  Workshop  on  Arctic  and  Arctic- 
Rdaied  Environmental  Sciraces.  Laurel.  MD.  Jan.  2S- 
30, 1917.  Proceedings,  Vol.l.  p.I63-I66. 

Ariiloo,  C.D. 

43-tS5 

SNOW  SURVEYS.  ICE  SURVEYS.  FROZEN 
GROUND  PHYSICS,  FREEZE  THAW  CYCLES. 
REMOTE  SENSING,  SNOW  COVER  DISTRIBU¬ 
TION,  ICE  COVER  DISTRIBUTION. 

MPM17 

OBSCURATION  AND  BACKGROUND  DYNAM¬ 
ICS  IN  AND  OVER  SNOW. 

Hogan,  A.W.,  Nov.  19S7.  No.2I74  (Vol.l),  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
R^ted  Environmental  Sciences,  Laurel,  M  D,  Jan.  2S- 
30.  19S7.  Proceedings,  Vol.1,  p.ISI-ISS,  IS  refs. 
43-tS« 

HAZE.  ICE  FOG,  MILITARY  OPERATION. 
SNOW  COVER  EFFECT,  WAVE  PROPAGA¬ 
TION.  REMOTE  SENSING.  SUPERCOOLED 
CLOUDS.  TRANSMISSIVITY.  VISIBILITY.  ICE 
CRYSTALS.  SNOWFLAKES. 

MPMIB 

RECENT  RESEARCH  ON  ACOUSnC  TO  SEIS¬ 
MIC  COUPLING. 

Albert.  D.G.,  Nov.  19S7.  No.2174  (Vol.l),  DOO 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Related  ^vironmental  Sciences.  Laurel,  M  D,  Jan.  2S- 
30,  I9t7.  Proceedings,  Vol.l.  p.223-22S,  33  refs. 
43-157 

ACOUSTICS.  MILITARY  OPERATION,  SOIL 
MECHANICS.  SOIL  FREEZING.  SNOW  COVER 
EFFECT,  SEISMIC  PROSPECTING,  EX¬ 
PERIMENTATION. 

MP14I9 

SEISMIC  AND  ACOUSne  WAVE  PROPAGA¬ 
TION:  WORKING  GROUP  REPORT. 

Albert,  D.G., et  al. Nov.  19S7,  No.2174  (Vol.l).  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Rdatd  ^vironmental  Sciences.  Laurel,  MD.  Jan.  2S- 
30,  19S7.  Proceedings.  Vol.l.  p.2S3-2JS. 
Howdyshell,  P. 

43-SS8 

WAVE  PROPAGATION,  ACOUSTICS.  SEISMIC 
PROSPECTING,  SNOW  COVER  EFFECT,  PER¬ 
MAFROST,  ICE  COVER  EFFECT.  FROZEN 
GROUND,  ACTIVE  LAYER. 

MP2420 

VEHICLE  MOBILITY  OVER  SNOW. 

Blaisdell.  G.L,  Nov.  1987,  No.2174  (Vol.l),  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Related  Environmental  Sciences,  Laurel,  MD.Jan.  28- 
30,  1987.  Proceedings,  Vol.l.  p.265-266. 

43-859 

VEHICLES  SNOW  COVER  EFFECT.  TRAC¬ 
TION.  SNOW  DEPTH.  TRANSPORTATION.  MO¬ 
BILITY.  CLIMATIC  FACTORS.  SHEAR  PROPER¬ 
TIES,  ADHESION.  SNOW  COMPACTION. 
TIRES,  VELOCITY,  TRAFFICABILITY. 

MP242I 

ARCnC  MOBILm*  PROBLEMS. 

Abele,  G..  Nov.  1987,  No  2174  (Vol.l).  DOD  Sym¬ 
posium  and  Workshop  on  Arctic  and  Arciic-Rclatcd 
Environmental  Sciences,  Laurel,  MD,  Jan  28-30, 
1987.  Proceedings,  Vol.l.  p.267-269. 

43-860 

VEHICLES.  SNOW  COVER  EFFECT.  SOIL 
STRENGTH.  TRANSPORTATION.  MOBILITY. 
TRAFFICABILITY.  TOPOGRAPHIC  FEATURES. 
TRACKED  VEHICLES.  ENVIRON.MENTS, 
WEATHER.  CLIMATIC  FACTORS.  IMPACT 
STRENGTH. 

In  the  arctic  regions  mobilii)  of  \chiclcs  o  frequently  in- 
flucnccd  more  by  the  environmental  (climatic)  conditions 
than  by  the  terrain.  Weather  has  a  profound  effect  on 
the  performance  of  the  vehicle,  on  the  efticicney  of  the 
operator,  and  on  the  charactcnsties  of  the  terrain,  honever. 
this  effect  produces  mixed  results  Mobility  over  many 
arctic  terrains,  such  as  muskeg,  tundra  with  abundant  lakes 
anr!  meandering,  braided  streams,  is  greatly  improved  during 
the  winter  when  the  soil  and  water  bodies  are  froren  and 
the  terrain  micro-relief  features  arc  masked  by  the  snow 
cover.  Thus,  the  arctic  environment,  while  degrading  the 
performance  of  people  and  nuchines,  can  be  bcncricial  to 
the  terrain  (rafTicabiliiy  eharaetcnsiics  It  is  ironic,  there- 
fore,  that  as  the  environment  becomes  more  pleaunt  for 
the  people  and  the  vehicles  during  summer  it  has  an  unfavora 
ble  elTeci.  due  to  thawing,  on  the  irafficahiliiy  of  many 
types  of  arctic  terrains  It  can  be  gencraltrcd.  therefore, 
that  in  the  winter  most  mobility  problems  m  the  Arctic 


are  caused  by  the  environment  (weather),  while  during  the 
summer  most  mobility  proMenss  are  caused  by  the  terrain 
characteristi.-s. 


MP2422 

AIRCRAFT  OPERATIONS  IN  THE  ARCTIC 
DetiHanog.  S.L.,  Nov.  1987.  No.2174  (Vol.I),  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Related  Environmeotal  SciMces,  I.autel,  M  D,  Jan.  28- 
30.  1987.  Proceedings,  V<ri.l.  p.271-272 
43-861 

AIRCRAFT  LANDING  AREAS.  AIRPLANES. 
COLD  WEATHER  OPERATION.  NAVIGATION. 
MAINTENANCE,  POLAR  REGIONS.  SNOW 
COVER  EFFECT. 


MP  2423 

MOBILITY:  WORKING  CROUP  REPORT. 
Blaisdell.  G.L.,  et  al,  Nov.  1987.  No.2174  (Vol.I). 
DOD  Symposium  and  Workshop  on  Arctic  and  Arc¬ 
tic-Related  Environmental  Sciences.  Laurel.  MD.  Jan. 
28-30,  1987.  Proceediog^  Vol.I.  p.273-274. 

Janosi.  Z 
43-862 

TRACKED  VEHICLES.  AIR  CUSHION  VEHI¬ 
CLES.  COLD  WEATHER  OPERATION,  AIR¬ 
PLANES,  lONG,  MOBILITY.  TRAFnCABILITY, 
NAVIGATION.  MAINTENANCE.  ICE  NAVIGA¬ 
TION. 


MP2414 

BUILDINGS  AND  UTILITIES  IN  VERY  COLD 
REGIONS:  OVERVIEW  AND  RESEARCH 
NEEDS. 

Tobiasson.  W.,  Nov.  1987.  No.2174  (Vol.l).  DOD 
Symposium  and  Workshop  on  Arctic  and  Arctic- 
Related  Environmental  Sciences,  Laurel,  MD.  Jan.  28- 
30.  1987.  Proceedings.  VoI.l,  p.299-303.  Reprinted 
in  Northern  engineet..FaII/Winter  1988,  2(3,4)  p.4- 
11.' 

43-864 

COLD  WEATHER  CONSTRUCnON,  imLITIES. 
MILITARY  FAaLITIES.  SNOWDRIFTS, 
MAINTENANCE.  DESIGN.  METEOROLOGI¬ 
CAL  DATA,  WATER  SUPPLY.  WASTE  TREAT¬ 
MENT. 

Research  conducted  on  a  wide  vatKty  of  topics  from  habitabili¬ 
ty  to  roof  leaks  has  played  an  important  role  in  improving 
the  design,  corutruction.  operabon  and  maintenance  of  binld- 
inp  and  uulities  in  very  cold  regions.  Documents  such 
as  the  Cofd  C7rrna(es  Vlilitk*  Mmoal  have  fsciliutcd  im- 
plcmenution  of  research  findings.  Other  improvements 
have  been  the  result  of  innovation  by  manufacturers  and 
practicing  engineers.  Nonetheless,  buildinp  are  still  being 
built  that  are  uncomfortable  or  unsafe  to  live  in  Others 
have  chronic  moisture  problems  or  deteriorate  much  more 
rapidly  than  expected.  Pipes  stdl  freeie  and  effluent  quality 
does  not  alwap  meet  starvdards.  Additional  research  is 
needed  since  new  materials,  systems  and  processes  are  available 
that  can  solve  some  problems  but  pose  others. 


MP  2425 

FOUNDATION  TECHNOLOGY  IN  COLD  RE¬ 
GIONS. 

Quinn.  W.F..  Nov.  1987.  No.2174  (Vol.I).  DOD  Sym¬ 
posium  and  Workshop  on  Arctic  and  Arctic-Related 
Environmental  Sciences.  Laurel.  MD,  Jan.  28-30. 
1987.  Proceedinp.  Vol.l.  p.305-310.  28  refs. 
43-865 

FROST  HEAVE.  COLD  WEATHER  CONSTRUC¬ 
TION.  FOUNDATIONS.  PILES.  ROADS.  AIR¬ 
PORTS.  GROUND  THAWING.  ENGINEERING. 
DESIGN.  MAINTENANCE.  DAMS.  LEVEES. 
BEARING  STRENGTH. 


MP  2426 

ARCTIC  CONSTRUenON:  WORKING  GROUP 
REPORT. 

Marvin.  EL.,  et  al.  Nov.  1987.  No  2 1 74  (Vol.  1 ).  DOD 
Symposium  and  Workshop  on  r\rclic  and  Arctic- 
Related  Environmental  Sciences,  Laurel.  MD,  Jan.  28- 
30.  1987.  Proceedinp.  Vol.l  p.3II-3I4 
Smallidgc.  P.D. 

43-866 

COLD  WEr\THER  CONSTRUCTION.  MILITARY 
ENGINEERING.  FOUND/NTIONS.  UTILITIES. 
BUILDINGS.  OFFSHORE  STRUCTURE.S.  ICE 
CONDITIONS.  DESIGN  CRITERIA.  PAVE¬ 
MENTS.  EARTHWORK.  ROADS 


MP2427 

SNOW  LOAD  DATA  ANALYSIS.  WINTER  1976- 
77. 

O'Rourke,  M..  Troy.  NY,  Rensselaer  Polytechnic  In¬ 
stitute.  July  1. 1977, 9p.  +  appends..  Report  prepared 
for  the  US.  Army  CRREL.  Hanover.  NH.  Under 
contract  DACA89-76-246S.  3  reft. 

43-931 

SNOW  LOADS.  ROOFS.  SNOW  ACCUMULA- 
•nON.  SLOPE  ORIENTA'nON.  SNOWDRIFTS, 
SNOW  DEPTH.  SNOW  DENSITY.  WIND  FAC¬ 
TORS,  THERMAL  EFFECTS,  HEAT  FLUX. 

MP2428 

MECHANICAL  PROPERTIES  OF  MULTI-YEAR 
SEA  ICE. 

Richter-Menge,  J.A..  et  al,  June  1987,  No.I4I,  Work¬ 
shop  on  Ealreme  Ice  Features,  Banff.  Alberta.  Nov.  3- 
5,1986.  Proceedings.  Compiled  by  G.R.  Pilkington 
and  B.W.  Danielcsricz.  p.l2I-153.  Reft.  p.I34-I37. 
Cox.  G.F.N. 

43-905 

ICE  MECHANICS.  SEA  ICE,  OFFSHORE  STRUC¬ 
TURES.  ICE  STRENGTH,  ICE  LOADS.  OFF- 
SHORE  DRILLING.  PRESSURE  RIDGES.  ICE 
FLOES.  COMPRESSIVE  PROPER'HES.  STA'HS- 
•nCAL  ANALYSIS.  TESTS,  TENSILE  PROPER¬ 
TIES. 

MP2429 

REMOTE  SENSING  OF  ICE  AND  SNOW  (RE¬ 
VIEW). 

Jezek.  K.C..  Jan.  27, 1987, 68(4),  p.5I,  For  book  being 
reviewed  tec  40-1794. 

43-919 

ICE  SURVEYS,  SNOW  SURVEYS,  PERMA¬ 
FROST,  REMOTE  SENSING.  WATER  BAL¬ 
ANCE.  RUNOFF,  MAPPING,  MICROWAVES, 
SEASONAL  VARIA'nONS. 

MP2430 

ACOUSTIC  EMISSIONS  FROM  COMPOSITES 
AT  DECREASING  TE,MPERATURES. 

Dutta.  P.K.,  et  al.  International  Omgrest  on  Experi- 
mcntail  Mechanics,  6th.  Portland,  OR,  June  6-10, 
1988.  Proceedinp.  Vol.2,  Bethel,  CT.  Society  for 
Experimental  Mechanics,  Inc.,  1988,  p.1090-1095, 13 
refs. 

Farrell.  D. 

43-979 

CONSTRUCTION  MATERIALS,  THERMAL 
STRESSES.  COMPOSITION,  ACOUSTICS.  MI- 
CROSTRUCTUkE.  ANISOTROPY,  LOW  TEM¬ 
PERATURE  TESTS.  THERMAL  EXPANSION, 
DAMAGE.  COUNTERMEASURES. 

MP243I 

RECE.NTGLAaER-VOLCANO  INTERACTIONS 
ON  MT.  REDOUBT,  ALASKA. 

Sturm,  M.,  et  al.  June  1988,  88-9,  I8p.,  21  refs. 
Benson.  C.  MacKeith,  P. 

43-790 

GLACIER  MASS  BALANCE,  VOLCANOES. 
GLACIER  FLOW.  GLACIER  OSCILLATION. 
GLACIER  ABLATION.  VOLCANIC  ASH. 
VELOCITY.  PHOTOGRAMMETRY.  UNITED 
STATES-ALASKA-REDOUBT  MOUNTAIN. 

MP  2432 

EXPERIME.NTAL  AND  THEOREnCAL  STUD¬ 
IES  OF  ACOUSnC-TO-SEISMIC  COUPLING. 
Albert.  D.G..  Army  Science  Conference.  Fort 
Monroe,  VA,  Oct.  25-27.  1988.  Proceedinp,  Vol.I. 
W’ashington  D.C ,  U.S.  Dept,  of  (he  Army.  Office  of 
the  As.vistant  Secretary.  Oct.  1988.  p,  19-31.  14  refs. 
43-1036 

MILITARY  OPERATION.  DETECTION.  SNOW 
COVER  EFFECT.  FROZEN  GROUND,  ACOUS¬ 
TICS.  SEISMIC  VELOCITY.  SEASONAL  VARIA¬ 
TIONS.  EXPERIMENTATION. 

MP  2433 

PERFORMANCE  OF  LAMINATED  COMPOS- 
1TF.S  IN  COLD. 

Dutta.  P  K .  et  al.  Army  Science  Conference.  Fort 
Monroe.  VA.  Oct.  25-27.  1988.  Proceedinp.  Vol  I, 
Washington.  D.C..  U.S  Dept  of  the  Army.  Onice  of 
the  Assistant  Secretary.  Oct.  1988.  p  269-281,  15  refs. 
Kalafut.  J.,  Farrell,  D. 

43-1037 

MILITARY  RF„SEARCH.  LOW  TEMPERATURE 
TB.STS.  MATERIAUS.  STRE.SS  .STRAIN  DIA- 
GRAM.S.  TENSILE  PROPERTIES.  ELASTICITY. 
.STRENGTH.  TE.MPERATURE  EFFECTS. 
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MISCELLANEOUS  PUBLICATIONS 


MP2434 

ESnMATlNC  AVERAGING  TIMES  FOR  POINT 
AND  PATH-AVERAGED  MEASUREMENTS  OF 
TURBULENCE  SPECTRA. 

Andrcu,  E.L,  Mar.  198S.  27(3).  p.295-304.  44  reb. 
43-2129 

TURBULENT  BOUNDARY  LAYER. 


MP2435 

INFLUENCE  OF  LOW  TEMPERATURE  THER¬ 
MAL  CYCLING  ON  TENSILE  STRENGTH  OF 
nBER  COMPOSITES. 

Dutta,  P.K.,  et  aL  ASME  Pressure  Vessels  and  Piptn| 
Coorerence.  Pittsburf.  PA.  June  19-23,  19l>.  Ad¬ 
vances  in  Macro-Mechanics  of  Coniposile  Material 
VesKis  and  Cbmponcnls.  Edited  by  P.  Hui  and  TJ. 
Kozik,  New  York,  NY,  American  Soaety  of  Mechani¬ 
cal  Enfiiicers,  1988.  p.l41-l47,  PVP  146,  PD18.  II 
rc& 

Kalafut.  J..  Lord.  H.W. 

43-1213 

MATERIALS.  TE.MPERATURE  EFFECTS. 
FREEZE  THAW  TESTS. 

Tests  were  pctfonncii  to  asscu  the  effetts  low  Icnpenlurcs 
(-50  C)  and  low  tempersture  Ihcrmsl  cyelmf  <10  cycles 
at-lS0Clo24C)on  the  meclufiicsl  properties  of  fiberglass, 
epoay  slid  arspfcile<pt>i)-  ennpositc  tuniaales.  Results 
of  tbese  tests  show  various  degrees  of  degradstioo  of  tbae 
naterials.  At  low  tenperatures.  strengths  associated  with 
fiberdosiinaled  modes  of  failure  show  decreases  while  those 
of  matria-dofflifiated  modes  of  failure  show  increases.  Com- 
posites  subjected  to  low  temperature  thermal  cycling  show 
strength  ruuction  in  matria.daaunated  failure  modes  and 
stren^  increase  in  fibcrslomioaled  modes.  Tbese  resnlu 
eonform  to  the  nucrocrack-growthdinsed  damage  mechanism 
of  composite  materials. 


MP2436 

METHOD  FOR  CONDUCHNC  AIRBORNX  IN¬ 
FRARED  ROOF  MOISTURE  SURVEYS. 
Tobiasson,  W.,  April  1988.  Vol.934,  Inlemational 
Conference  on  Thermal  Infrartd  Sensing  for  Diagnos¬ 
tics  and  Control  (Thermosense  X),  Oflando.  FI,  Apr. 
S-8.  1988,  edited  by  R.D.  Lticier.  p.SO-61.  8  refs. 
4M2I2 

ROOFS,  MOISTURE  DETECTION.  INFRARED 
PHOTOGRAPHY.  AERIAL  SURVEYS. 


MP2437 

ON  THE  KOL.MOGOROV  CONSTANTS  FOR 
THE  TE.MPERATURE.HU.MIDrrY  COSPEO 
TRUM  AND  THE  REFRACnVE  INDEX  SPEC¬ 
TRUM. 

Andreas.  E.L..  Sep.  I.  1987.  44(17),  p.2399-2406. 44 
refs. 

43-1278 

REFRACriVlTY.  SPECTRA.  TEMPERATURE. 
HUMIDITY. 


MP  2438 

REVIEW  OF  THE  METAMORPHISM  AND 
CLA.SSIFICATION  OF  SEASONAL  SNOW 
COVER  CRYSTALS. 

Colbeck.  S.C,  1987,  No  162,  Avalanche  formation, 
movement  and  efTccts.  Proceedings  of  the  Davos 
Symposium,  Sep.  14-19.  1986.  Edited  by  B.  Salm  and 
H.  Gubler,  p.3-34.  Refs,  p.29.33..  With  French  sum¬ 
mary.  Includes  discussion. 

43-I2IS 

SNOW  CRYSTAL  GROWTH.  SNOW  WATER 
CONTENT.  ICE  CRYSTAL  GROWTH.  METAM¬ 
ORPHISM  (SNOW).  FREEZE  THAW  CYCLES. 
CLASSIFICATIONS.  UNFROZEN  WATER  CON¬ 
TENT.  TE.MPERATURE  GRADIENTS.  ANAL¬ 
YSIS  (MATHEMATICS). 

Kmmledge  of  the  growth  of  tee  crystal*  in  both  wet  and 
dry  simw  has  evotsed  steadily  over  many  yearv  Dry 
snow  is  charactcnrcd  by  rounded  crystals  growing  slowly 
at  low  temperature  gradients  Wet  snow  is  eharaetcrired 
by  clusters  of  grams  at  low  iiijutd  contents  and  poorly  bonded 
dush  at  high  liipiid  contents  Melt.freerc  eyelcs  greatly 
influence  wet  snow  as  well  Information  was  first  gained 
through  field  observations,  then  laboratory  tests,  and  then 
physieat  modeling  Adianecs  have  been  made  through 
ap^ieation  of  ph^equilibrium  thermodynamics  and  know!, 
edge  of  ICC  crystal  growth  although  much  remains  to  he 
learned  about  the  slow  growth  of  tee  crystals  over  a  range 
of  temperatures.  The  grain.to.grain  nature  of  sapor  flow 
in  dry  snow  is  eomplteafcl  by  the  geometry  of  snow  anil 
this  topic  IS  being  studied  thnsugh  stereofogy  fiiscn  recent 
adsanees  in  our  understanding  of  snow  metamor^ism.  a 
reelassifiestion  of  snow  Kcms  necessary 


MP2439 

FIELD  OBSERVATIONS  OF  THERMAL  CON- 
VECnON  IN  A  SUBARCnC  SNOW  COVER. 
Johnson.  J.B..  et  aL  1987.  No.l62.  Avalanche  forma¬ 
tion,  movement  and  eflccta.  IVoceedings  of  the 
Davos  Symposium.  Sep.  14-19.  1986.  ^iied  by  B. 
Salm  and  H.  Gubler.  p.lOS-lI8.  20  rels..  With 
French  summary.  Includes  discutsioa. 

Sturm.  M.,  Perovich.  D.K.,  Benson.  C 
43-1223 

SNOW  THERMAL  PROPERTIES.  CONVEC¬ 
TION,  SNOW  WATER  CONTE,NT,  VAPOR  DIF¬ 
FUSION.  S.S’OW  HEAT  FLUX,  SNOW  DEPTH. 
TEMPERATURE  GRADIENTS.  METAMOR¬ 
PHISM  (SNOW).  DEPTH  HOAR.  TEMPERA¬ 
TURE  variations. 

Ory  saow.  under  the  iaflucact  of  stroag  temperature  gradients, 
metamorphoaea  to  depth  hoar.  Ibis  ^occss  rcguirca  a 
vapor  flua  through  the  saow.  which  can  be  driven  by  diffusioo 
or  convection.  Cbnvcetian  in  natural  snow  covers  has 
been  suggested  but  never  previously  detected.  A  Ihrce- 
duncnaional  array  of  103  thermiston  was  monitored  through 
the  winter  of  IM4.tS  to  try  to  detect  eonvection.  A 
convection  event  lasting  g  days  occurred  in  early  wialcr 
during  which  targe  horitontal  tcmperstuce  gradients  were 
measured.  Because  the  saow  was  a  neatly  p^cct.  horiton- 
tally  homogeneous  layer,  these  lempetalure  variations  could 
only  have  been  caused  by  convection.  Analysis  of  possible 
sources  of  error  in  the  temperature  mcasuccments.  such  as 
vertical  misplacement  of  the  thcrmislofs,  indicates  that  the 
obsened  temimtarc  variadons  would  have  tenuired  uncer- 
taintics  in  vertical  position  five  times  largo  than  were  observed 
and  thermistors  that  moved  ^  and  down  with  time.  Ray. 
Icigh  number  calculations  indicalcd  that  it  reached  its  critical 
value  only  during  the  period  in  which  lSc  large  holitonlal 
temperature  gradieats  were  present  and  convection  was  oeciic. 
ring. 


MP2440 

ESnMATINC  CN  SQUARE  OVER  SNOW  AND 
SEA  ICE  FROM  METEOROLOGICAL  QUANTI¬ 
TIES. 

Andreas,  EL..  1988,  VoL926.  OpcicaL  Infrared,  and 
Millimeter  Wave  Propagation  Engineering.  Orl^o. 
FL,  Apr.  5-7.  1988.  p.258-267.  27  refs. 

43-2025 

REFRACTION.  ATMOSPHERIC  PHYSICS, 
SNOW  COVER  EFFECT.  ICE  COVER  EFFECT. 


MP  2441 

ICE  ENGINEERING  FOR  OVIL  WORK:  BASE¬ 
LINE  STUDY. 

C^rcy.  K.L.  cl  al,  Hanover.  NH.  US.  Army  Cold  Re¬ 
gions  Research  and  Engineering  Laboratory,  Aug. 
1973,  9Ip. 

Ashton,  G.D..  Frankenstein.  G.E 
43-1312 

ICE  JAMS.  ICE  LOADS.  ENGINEERING. 
BRIDGES.  ICE  NAVIGATION.  ICE  MECHAN¬ 
ICS.  DESIGN  CRITERIA.  CHANNELS  (WATER¬ 
WAYS).  DAMAGE.  ICE  FORECASTING. 


MP2442 

RE.MOVAL  OF  TRACE  ORGANICS  BY  OVER¬ 
LAND  FLOW. 

Leggett,  D.C,  cl  al.  Specially  Conference  on  Environ- 
menially  Sound  Water  and  Soil  Managcmcni.  Orlan¬ 
do.  FL,  July  20-23.  1982.  Proceedings.  Edited  by 
EG.  Kruse,  et  al.  New  York.  American  Society  of 
Gvil  Engineers.  1982.  p.176-184.  21  refs. 

Jenkins.  T.F. 

43-1285 

WASTE  TREATMENT.  WATER  TREAT.MENT. 
EVAPORATION.  LAND  RECLAMATION. 
WATER  TEMPERATURE  MATHEMATICAL 
MODELS. 

The  removal  nf  a  numher  of  trace  or^ar.io  from  vasirwaier 
waft  ftiudied  on  an  out<loor  proloijrpc  w'nerland  (low  bnd 
treatment  aptem  For  mofti  of  the  ftuhfttanecft,  the  ob»craed 

removal  rate  eouU  be  cSeKnbe4  by  the  ftum  of  two  maia 
iranspoti'ltmiied  firat  order  proccftftca  rerreaentmf  vobtilira* 
Iton  and  aorpiion  A  model  waa  dcrtloped  b>  nonvhnear 
mu](i;4e  rrirraaton  analyau  8n  which  the  obaer\rd  remotal 
rate  Cfxutanta  were  re^rcased  afamai  three  prof*eTtica  of 
each  ftuhfttance  -llcnr)!''*  conalanf.  oclanolt  water  pariitH>n 
coefTtcicnt  and  molecular  wei^t.  The  dc|<ndcncc  of  the 
rcmm^t  {kroceatea  on  water  temperature  waa  alto  iletcrmm^ 
hut  not  ineliided  in  the  imtul  mort^  The  ohacraed  decrease 

m  remosai  rate  a»  the  temperature  declinea  it  ftupponed 
by  the  known  dependence  of  llenry’ft  cofutant  and 
on  temperature. 


MP2443 

THERMOSYPHONS  AND  FOUNDATION  DE¬ 
SIGN  IN  COLD  REGIONS. 

Hsyncs.  F.D.,  el  al.  Oct.  1911,  15(3).  p.251-259.  IS 
rtfs. 

^lini.  J-P- 

43-1346 

COLD  WEATHER  CONSTRUCTION.  FOUNDA¬ 
TIONS,  AIR  FLOW,  EVAPORATION.  WIND 
TUNNELS.  PERMAFROST  HEAT  BALANCE, 
TESTS.  HEAT  TRANSFER.  DESIGN.  PERMA¬ 
FROST  PRESERVATION.  PIPES  (TUBES).  AIR 
TEMPERATURE.  THERMAL  INSULATION. 

Lahuratocy  rests  were  cmducud  with  two  fuBsiic,  tiro- 
phate  commercial  therm mypbsnt  in  an  iimmphtric  wiad 
rimnet  at  the  US.  Army  Cold  Regions  Resesrch  sad  E^mcer- 
ing  Lshoniocy.  The  test  vanshles  were  sic  vciociiy  sad 
evsporsloc  slope  sagle.  The  sir  veiocily  rsaged  fnm  0 
lo  5.2  m/s  The  evsporstor  sagles  were  varied  from 
0  u>  12  deg.,  metsured  from  the  hwizoauL  The  efCcct 
ofacsthy  wills  oBthermotyphoapeTfociaaafC  was  aba  iavfiti- 
gaied.  The  air  lempeiMure  for  aU  teata  waa  ahaui  -It 
C.  Teat  resulta  are  preseated  with  ihcnaal  coadactaaec 
of  the  thetmmyphoa  asm  fuactioa  of  air  velocity  aadevaparatar 
slope  angle  The  use  of  thcnaoayphont  ia  a  sbh  oa- 
grsde  fouadstioa  design  on  petmafroM  vras  madeted  miiv 
the  fiaite  element  techniqae.  Depth  of  thaw  within  the 
fill  dcetcascs  with  iacTcascd  ihcrmosyphon  condnclaacc  and 
inCTcascd  hisulatioa  ihickiicia.  The  aanulaiMaa  iadicale 
that  it  b  slightly  brtbr  to  place  the  therm  layphan  tvaparatar 
venically  lowarda  the  fin  bate. 


MP2444 

THER.MOSYPHON  FOR  HORIZONTAL  AP¬ 
PLICATIONS. 

DenHattog.  S.L..  Oct.  19t8.  15(3).  |i.319-32t. 
4M35t 

HEAT  TRANSFER.  PIPES  (TUBES).  COLD 
WEATHER  CONSTRUenON,  EVAPORATION. 
TESTS,  SLOPE  ORIENTATION. 


MP2445 

PRIMARV  EFFLUENT  AS  A  HEAT  SOURCE 
FOR  HEAT  PUMPS. 

Pbcileplace.  G.E.  et  al.  1989. 95(1).  p.l4|.|46. 4  rtfs. 
Ueda.  H.T. 

43-2160 

HEAT  SOURCES.  HEAT  TRANSFER.  HEAT 
RECOVERY.  WASTE  TREATMENT.  SEWAGE 
TREATMENT. 


MP2447 

CALIBRATION  MEASUREMENTS  f>F  ROCK 
STRESS  BY  VIBRATING  WIRE  .STREb-METER 
AT  HIGH  TEMPERATURES. 

Dulls,  P.K..  et  al,  tnicmsiional  Sympoaium  on  Field 
Measurements  in  Ccomcchanics,  2nd,  Kobe.  Japan, 
Apr.  6-9. 1987.  Field  Measurements  in  Ccatncclisn- 
ies.  Edited  by  S.  Sakurai.  Rotterdsm.  A. A  Balkcma. 
1988.  P.4J.S8.  5  refs. 

Hatfield.  R.W. 

43-1484 

ROCK  MECHANICS.  STRESSES.  MEASURING 
INSTRUMENTS. 

Thb  report  summsciics  the  studies  of  the  VflwMtag  Wire 
StrcssmclCT  |VWS)  ia  a  high  rempcralure  eavironiacal  in 
Clinut  granite  cofisidcrcd  for  uae  as  s  nnclcsf  waste  rcpmttocy. 
The  study  also  included  calibrarion  tests  of  the  meter  in 
Bsrrc  granne.  aluminum,  and  Lucilc  under  uniaiial.  hsaainl 
and  insvial  stress  fields.  Bissial  tests  were  pctfmmcd 
hy  setting  siressmctcrs  into  cylindrical  roch  enres  loaded 
hydrnsuticstiy  arownd  their  penury,  leaving  the  ends  ualond. 
ed.  Tnstial  tests  were  eoaducted  repeating  the  hsaaitl 
tests,  with  the  addition  of  end  londi^  The  effeeb  of 
tempersture  on  calibration  charsctcfislics  rrtre  cvalunccd  1^ 
conducting  unisvisl.  butisl  and  ttisSMl  tests  m  the  range 
from  room  temperature  to  100  C  The  resulu  shewed 
thai  the  uniavisl  stress  senaiisity  factor  for  s  rock  can 
isry  over  a  wide  margin.  For  Oimsa  granite  it  vaned 
from  2  7  to  4  5  The  sircssmeter  setting  prelead  hat  a 
major  inliuence  on  the  sensitivity  faetor  sad.  to  reduce 
Ihb  influence,  an  optimum  pcehuding  of  the  stresamcler 
must  be  ensured  The  temperature  tnrrcascd  the  sen- 
siliiily  faclnc  under  kaiial  and  tnalial  loadmg  tigaificanlly 
(up  to  25*1  but  very  little  (leas  than  under  uniatial 
loading. 


MP  2448 

ksHMATINC  TURBULFoNT  SURFACE  HEAT 
FLU.XE.S  OVER  POLAR.  MARINE  SURFACES. 
Andreas.  E.I_.  Conference  on  Polar  Mclcnrology  and 
Oceanography.  2nd.  Madison.  WI.  .Mar  29-31. 1918. 
Pre.pnnt  volume.  Boston.  American  .Mctcondogical 
.Society.  1988.  p.6J.68.  19  refs. 

43-1495 

TLRBLLF.NT  FLOW.  HEAT  FLUX’.  ICE  AIR  IN- 
TF.RFACF„  POI.YNY/VS.  ICF.  F.DGF_ 
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MP  2449 

DYNAMIC  ICE  BllEAKUP  CONTROL  FOR  THE 
CONNECnCUT  RIVER  NEAR  WINDSOR,  VER* 
MONT. 

Ferrick.  M.O..  et  ^  {91$.  !9(4).  p.245-25t.  It  refs. 
Letnteux.  C.E..  Weyrick.  P.B..  Dcmont.  W. 

43-20!t 

ICE  BREAKUP.  MONITORS.  BRIDGES.  ICE 
CONTROL,  ICE  JAMS. 

Tke  Co€mak-Wiai»oe  bridge  b  tlie  lonfcst  corcfcd  bridfc 
to  ike  United  SUKs  sod  Itt*  rifoifroot  hbtorica!  rtlite. 
Dymioic  ice  bresiop  of  the  Coooccticot  River  cso  tkfcaten 
Ike  bridge  aad  CMse  flood  donifc  to  Wtodsor,  VT.  Wc 
owoitored  tee  cooditioos  thfopj^tOMt  tbc  1M5'$4  obHer. 
obiefved  »  mtd'trioKr  dyoMoie  ice  breokop.  coodocted  coo* 
troSed  rcieose  tcMs  donof  both  opeo  voter  aod  ke  ewer 
cooditioos.  sod  SAsIjrxed  toore  tbso  40  yesrs  of  temprrstorc 
sod  dbdttffc  records.  Rtver  repdsttow  presents  shcrotives 
for  KC  ossosieoient  that  vootd  miotoitxe  voter  Icveb  dorioe 
breskop.  In  dtb  paper  ve  detdop  tbe  bosb  of  s  toetbod 
to  prodoce  s  controlled  ice  brrskop  st  lover  stsfc  aod 
dbeharge  tkat  ocevt  duriof  otajor  natural  events. 

MP  2450 

SEA-ICE  PRESSURE  RIDGE  MICROBIAL 
COMMUNITIES. 

Ackley.  S.F..  !9S6.  21(5).  p.I72-174, 7  refs. 

4M639 

MICTROBIOLOGY.  ALGAE.  PLANKTON.  PACK 
ICE.  ICE  DEFORMATION.  ANTARCTICA- 
WEDDELL  SEA. 

Prcssorc  ridges  tke  ice  pdeops  above  aod  beWv  tke  ace 
sorface  tkat  resait  from  pock  ice  defonoattoo  apporevtly 
contribnte  uoigoe  entironments  for  tke  devcIapMcnt  of  ice 
mkrobial  cooMowiities.  Tke  stgobacance  of  presifc  ridge 
cootoMoities  to  tke  total  prodactmt)  of  tke  pock  ke  ts 
linked  to  tke  kvel  of  deformatioo  resabxng  to  ioerrased 
ri^  density  of  one  repon  cunpored  to  another.  In 
tkb  article,  tvo  OMckanttoes  arc  dtscribed  okkfc  can  lead 
to  tke  devcirpiacat  of  mtcrobial  cenifoonirin  near  pforyc 
ridges.  Tke  first  mcckanani  b  oaoociotcd  vitk  die  tnrtial 
rid|e  formotaon  process  vkkk  oeevrs  daring  deforMotion 
pci^  in  tke  vitenor  rc^  of  dK  pock  tcc.  Tlw  3*twmd 
effect  Macs  jffer  tlx  nd.c»  tieie  t^Kac^  msJ  a  rcSMcd 
to  floe  break.,  peoecaaca  Mat  the  tec  edpe  at  tlie  ,eeajr 
.liaae  W  the  .Mk  ace  erdc. 

MP  2451 

AIRnP.DS  IN  ARCTIC  ALASKA. 

Ooey.  F.E.  Nov.  1911.  No.27.  |i.49-55.  25  rtfc. 
43-1724 

AIRPORTS.  AIRCRAFT  LANDING  AREAS. 
RUNWAYS.  COLD  WEATHER  CONSTRUC- 
TIOX.  PERMAFROST  BENEATH  STRUCTURES. 
ICE  RUNWAYS.  SNOW  ROADS.  GRAVEL 
ROCK  FILLS. 

AitpEasea  proaade  aa  tatportaat  axaaa  c4  ttasapeetaaoti  foe 
aiflapea  aitd  pctrotciK3.r^x4  actntttca  ta  reaiote  arcaa  of 
noaltem  Alaaka.  Aeeoc^otplv  tlta  rcatea  4taeaaaca  teaapto- 
nrf  asd  pertaaaett:  anfletda  .htcli  tuav  beca  coctattacted 
ta  that  repoo.  raapa.  froca  aaoai  aad  tec  vtaur  dtatnpa 
to  itaad  aad  rock  flSa  foe  aS-acaioet  aitfleSdt.  abkb  eaa 
cveataaSjr  be  fated  to  proaadc  pcnaatscat  axpona. 

MP  2452 

IMPACT  OF  URBAN  WASTEWATER  REUSE  IN 
COLO  REGIONS  ON  LAND  TREATMENT  SYS¬ 
TEMS. 

lalantlar.  I.K..  IntcrnalKKuI  Coaftcu  foe  A,f«hcini- 
cab  in  Soil,  icniaalcin.  June  I4.|t.  1976  Proceed- 
itip.  cl976j.  32p..  31  reft. 

43-1130 

WATER  TREATMENT.  WASTE  DISPOSAL.  SOIL 
WATER.  NUTRIENT  CY  CLE. 

MP  2453 

ELEMENTS  OF  FLOATINC-DF3RIS  CONTROL 
SY'.STF-M.S. 

Perhaia.  R.E..  Se|i  I9M.  RE.MR-HY-3.  54p.  ^  ap- 
pendt.,  34  reft. 

43-1101 

BUBBLING.  FI.OAT1NG  1CF„  ICE  BREAKUP. 
OFFSHORE  STRUCrURF-S.  DAMAGE 

MP  2454 

DEVELOP.MEVT  OF  ANALYTICAL  METHODS 
FOR  MILITARY-UNIQUE  COMPOUNDS. 
Wabh.  M.E.  ci  al.  Annual  Enairontnenlal  Q-ualiiy 
RAD  Sympnaiutn.  13th.  Wiltiaiaatnsrf.  VA.  Not.  15- 
17.1911  Proecedmia.  Hnated  by  LS.  Array  Toatc 
and  llarardoaa  Maicriab  Ajeney  (L'SATHAMA). 
Aberdeen  Provrar  Groirad.  MI>.  LSATII AMA.  19M. 
^370-3S0.  14  refa. 
ienkina.  T.F. 

43-1111 

MILITARY  OPERATION.  F.NMRONMF.STAI. 
IMPACT,  son.  P01.I.ITI0N.  WATER  POI.I.L- 
TION.  water  TRF_ATMF.NX  f..\pi.o.sivf_s. 
CIIE.MICAL  ANAI.YSI.S.  WtVSTF.  TRF.ATMF.NT. 
TFSTS 

ftr-lirkc  aaalatacal  laediodt  .ere  deaet-pnl  to  detetaaae 
trace  toeia  of  ottroarocaanca.  ntuaattaea.  letrareae.  aad  ct. 


trofvuidtM  ta  toil  aad  aatet.  Tbe  titethod  to  deterattae 
aitrooroaiatica  aad  attraaaaca  ta  aoU  baa  been  thorcitcbly 
teated  vith  aotb  front  a  aide  vartety  of  attca.  and  K  bin 
been  fouad  to  be  rdiabSc  aad  tecapcaattc  to  tntpIcnteBL 
A  fidbacale  cofiaborattvc  teat  proved  tkat  aeceptabte  petforat. 
aace  cntcria  itcre  attaiaaWc  in  everyday  tiac.  Metboda 
for  tettarcnc  and  ntuottontdinr  Save  nat  been  evahtated 
by  a  fcU-aealc  coUaborative  teat  becattae  fete  arcaa  need 
to  be  teated  for  contataanattoo  by  tbetc  compoaada.  Metb- 
oda  nil  eootiaM  to  be  deaeb^cd  at  CRREL  aa  the  need 
arbea  for  other  nitltcary.tintqtte  cooipowtda. 

MP2455 

COMPARISON  OF  EPA  AND  USATHAMA  DE- 
TECnON  CAPABILITY  ESHMATORS. 

Cranl.  CL.  et  al.  Anntsal  Environncnul  QualiK 
RAD  Syinpotiutn.  I3lh.  Wiltiamsbitr^  Y'A.  Nov.  15- 

17.1911.  Proeecdints.  Hoatedby  US.  Army  Toxic 
and  Hazardous  .Matcriab  Atcncy  (USATHAMA). 
Aberdeen  Provin,  Ground.  MD.  USATHAMA.  1911. 
P.40S-4I1.  16  refs. 

Hearitc  A.D..  Jenkins.  T.F. 

4M1I2 

ENVIRONMENTAL  PROTECTIOX.  POLLU¬ 
TION.  ORGANIZATIONS.  EXPERIMENTA¬ 
TION.  DETECnON. 

MP24S6 

INFLUENCE  OF  WELL  CASINO  .MATERIALS 
ON  CHEMICAL  SPEOES  IN  GROUND  WATER. 
Parker.  LV..  ct  al.  Annual  Environmental  Quality 
RAD  Symposium.  IJth.  Winiamsburf.  VA.  Nov.  15- 

17.1911.  Proeteditifs.  Hostedby  US.  Array  Texie 
aad  Hazardous  Matcriab  Atcncy  (USATHAMA). 
Aberdeen  Proaint  Ground.  MD.  USATHAMA.  1911. 
P.4S0.46I.  19  refs. 

Hearict.  A.O..  Jenkins.  T.F. 
dMtI3 

water  POLLUTION.  GROUND  WATER.  WELL 
CASINGS.  MATERIALS.  OIEMICAL  ANAL¬ 
YSIS.  IMPURITIES.  ENVIRON-MESTAL  IM¬ 
PACT.  ENVIRONMENTAL  PROTECTION. 
water  chemistry-. 

MP2457 

ICE  SURFACE  HYDROLY'SIS  OF  DIISO- 
PROPVLFLUOROPMOSPHATE  (DFP). 

Lctieit.  D.C.  US.  Army  Chcraieal  Research.  Devel¬ 
opment  and  Eaiiaccritif  Center  Scicntifie  Cooferenee 
on  CheraicxI  Defease  Research.  Nov.  17-20.  1911. 
Proccedrats.  Vol2.  Prepared  by  M.D.  Rausa.  Aber¬ 
deen.  1911.  p.t09-tl  5. 9  refs. 

43-1176 

ICE  SURFACE.  EVAPORATION.  SOLUTIONS. 
HYDROLYSIS.  LABORATORY  TEOINIOUES. 

MP245S 

EFFECT  OF  STRATIGRAPHY  ON  RADAR-AL¬ 
TIMETRY  DATA  COLLECTED  OVER  ICE 
SHEETS. 

fezek.  K.C..  ct  al.  1911,  Vol.II.  Inlcrrutioetal  Syra- 
posium  on  Antarctic  Olaetoiofy,  4ih.  Brcracihavxn. 
FRO.  Sep.  7-11. 1917  Procccdicp.  p.60-6J.  19  refs 
Alley  .  R.B. 

4J-I94S 

ICE  SHEETS.  ICE  MODF.IS.  ICE  DENSITY'. 
DATA  PROCF-SSING.  RADAR. 

A  tsctbrtd  fnr  ealcvlattxr  Ux  tetpulte  rcapteac  vf  a  byrrrd 
dxfrvttK  ta  CEted  t-t  tsavauparc  the  rffret  vf  txar-astfarr 
dcuatty  auaxiftrattco  .nt  the  isUffvctattMt  .4  radar-ahtsetry 
data  enCreXd  (-art  trr  thrrta  ffcatdta  are  r-vsf-atrd  S-v 
a  tttnfrt  ((Ktatatisf  wf  a  ntcaatfrd  dctttity  fv.*fdc  that  ta 
arafloaSy  tramepxd  Va  an  arc  layer  surttrd  at  tsrrratcacfa 
piratrr  def-dta  Tbr  raodmt  radar  ttpnal  ta  oadcard  by 
a  20  ea  bxp  pabr  itM-daUxd  at  !  cfllr  Aaalaara  Et=p 
a  assffr  a<h(tnr  far  cattrrattap  dx  aer-nay  uavtf  uter 
(4  dtr  naar  tadteaxa  aa  eeath  aa  a  2  na  treviaalra;  ta 
SO  <a  t=  ranpri  afparetti  user  detaa  far  a  4mauy  fvafdc 
that  haa  brrs  eaaddxd  by  tnrSetrae  .4  aa  tre  taarr  rrtartac 
u-  dr  Kr.ta»rr.frrr  ratr  Tb»  aspprart  that  byertsp  suy 
br  a  faru-r  is  tsurrpreusp  rrpraXd  ahtxsrtrr  seraasrrtsrttlt 
(4  thr  Kr  aherta  n  trma  a4  nrt  pranrh  ar  4rray  (Arab  ) 

MP  2459 

MULTIFREQLFAO  PA.S.SIYE  MICROWAVE 
OBSFJIVATION  OF  SALINE  ICE  CROWN  IN  A 
TANK. 

CrcnfrlL  T.C.  ct  xL  lolcrrtxttrtaxl  Oeewerence  xssd 
Reraatc  Seaatnp  Svrapoajura.  Edrabsrph.  I-  K .  -Yep 
12-16,  191*  Prraceedtnpa,  \r-l.t.  Nnnrdttijk.  The 
NcihcrUnds  F.urt-pcxn  Spice  Aptnev.  19*1.  p  IM*- 
1690.  4  tefa. 

BdL  I>  L.  Iithimck.  .A ,  Sattft.  C  T .  S:  Gerraira.  K 
43-1*96 

ICF.  growth.  ICF.  salinity,  tanks  (CON¬ 
TAINERS!.  MICR0WA\E.S.  Sh(\  ICE.  RADI- 
OMF.TRY .  ICE  COY  ER  THICKNE.S.S.  SPECTRA. 
ICE  OPTICS.  ICE  .SURFACE.  SURF.YCE  ROI  OH 
NESS 

tbr  prrarnl  *rt  af  abarrvau-ata  vapprau  tr-rtaE  j*Ta— «ra« 
(4  rttrrrat  far  retrrrrrrap  anrfaaaar  wpaararea  .4  aatvra. 


ara  trr.  Dvrinp  intnil  tec  prttnth.  tntctfrrctKC  frinfc  cllccta 
ran  ocettr  bath  frost  cbanpnp  icc  ibickntao  as4  anss  nr 
froa:  nbark  nuy  pravc  naefal  tn  teterpretta,  iayct  tbackncancs. 
A  atniitlataon  of  ntoltiycir  kc  tria  attrntfttrd  by  blasiop 
tbr  icr  to  draabnitr.  but  tbr  tcankiap  Mtaiivity  ipcttrvni 
na  tnocc  cbiiacttnalx  of  lake  icc.  A  andtiycarltke  apa- 
tnioi  saa  obtamed  sben  rabble  na  depoaitid  on  tbr  kc 
aarfacc. 

.MP246e 

CAN  RELICT  CREVASSE  PLUMES  ON  AN¬ 
TARCTIC  ICE  SHELVES  REY'EAL  A  HISTORY 
OF  ICE-STREAM  FLUCTUATION. 

MacAycaL  D.R..  ct  iL  1911.  VoLll.  IatcrBatioa*l 
Sympotium  on  Antarctic  Gbeioionr.  4tlt.  Bremerhav- 
en.  FRO.  Sep.  7-1 1.  1917.  Procccdiaifr.  p.77.12. 1 
ref*. 

Bindaehadicr.  R.A..  iczek.  K.C.  Shabtaac.  S. 

43-1941 

ICE  .MODELS,  crevasses.  ICE  SHELVES.  MO¬ 
RAINES. 

Coofipttrauosa  of  teSet  aotfact-etcniac  handa  aad  nicdiol 
ntoratnra  that  enuttatr  from  the  a&rar  ntarpim  of  icc  aticaaw 
arc  airaidaxd.  oitap  a  naoacrical  ntodcl  of  aa  idea:  teraapniar 
tet  ahetf  to  dcunKsr  thnr  pottntia!  for  rccordiap  a  paat- 
tcc  auraat  tharharpe  rhtoarfopy.  (AntKi 
MP246I 

PREDICTING  FREEZING  DESIGN  DEPTH  OF 
SLUDGE-FREEZINC  BEOS. 

Martel.  CJ..  Dee.  1911.  2(4).  ^U5-156.  12  refa. 
43-2063 

WATER  TREATMENT.  SLUDGES.  FREEZE 
THAW  CY-CLES.  FROST  PENETRATION.  WIND 
FACTORS. 

MP2462 

USE  OF  LOW  VISCOSITY  ASPHALTS  IN  COLO 
RECnONS. 

ianoo.  V.C..  International  Cold  Refion*  rnmiaccrini 
Specialty  C^Mtfcrcaact.  Sth.  St.  PbuL  MN.  Feb.  6-1. 
1919.  ProcetdinfS.  Edited  1^  R.L  Miehalondu. 
Cold  rciMii*  cnfiiaectini.  Near  Y'otk.  American  Socie¬ 
ty  of  Civil  Eopincer*.  1919,  p.TO-10.  17  reft. 

43-2090 

COLD  WEATHER  CONSTRUCTION.  RITUMI- 
NOUS  CONCRETES,  VISCOSITY.  CRACKS. 
ROAD  MAINTENANCE.  THERMAL  STRESSES. 
FREEZING  INDEXES.  AIR  TEMPERATURE. 
CONCRETE  STRENGTH.  TENSILE  PROPER¬ 
TIES.  LOW  TEMPERATURE  TESTS.  PENETRA¬ 
TION. 

The  US.  Amy  Carpa  -4  Eepsaccra  ipcdfica  In  aracnarly 
ar  raestataaly  rafled  ~anft  pradr*  aa-haaca  far  «c  tn  raid 
rrpaaca.  Thcar  aaf;  pradc  atpbaha  arc  prauarily  nard  far 
raerradtap  bra  tctspcrarcrc  mrktttp  an  aaettc  prru  m  aartbern 
L'S  and  Canada  Tbr  Carpa,  bcaadra  apcnfytnp  tbe  nd 
aaphah  apccdtciuaen.  aha  drflnea  thr  aWa  aaKr  tctnprrattrr 
aeartpctbdty  af  dr  aapbah  weep  tbr  rctacttaliata  Vo  canty 
Nersbet  IPY'NI  tndrv.  It  afeet£ca  a  tnacrtim  PVX  ^ 
.0  5  tn  tnadrrarcly  raid  arraa  and  -4  2  in  truant  nberr 
the  dcatpn  frrrrtnp  tndrv  ia  preadr  than  >000  4rp  F  daya. 
Ftcfd  aradxa  have  been  caednerrd  that  dearly  aban  die 
brneflta  a4  cHxp  tafi  pradc  aaphah  far  ceiatnulecp  law  tcnipim. 
leer  cracktnp  a  raid  rrpaaeea.  haneacT.  Add  atndxa  rctarinp 
raectnp  u*  aaphal;  type  arc  ararer.  A  aa^  rartcern  ta 
vhrdrr  ar  ttae  aaft  pradr  aiphaha  ae  acaeepetbSc  ta  ractnp 
dseap  the  bar  lanarv  aasda  A  htcrame  reaxat  aad 
Add  anady  ma  raadnctrd  by  the  US  Aray  Cadd  Reptrata 
Rearareh  and  Eaparemp  LaVaeataer  lUSACItRELI  m  de 
petfaentanee  a4  paaetaenca  raetauvrfed  with  aafi  prade  aafdtalu. 
The  reaaca  af  the  knervtae  revtrn  aad  AcSd  atadio  are 
peearaued  a  dsa  paper 
MP2463 

PFJtFOR.MA.NCE  OF  PAVE-MENT  AT  CENTRAL 
WISCONSIN  AIRPORT. 

Stark.  J..  ct  aL  Ir.iemational  Citid  Repaea  Enfiactnai 
Specialty  Cemferenee.  Jth.  St,  PaoL  MN.  Feb.  6-1. 
19*9,  rrrtcecdrap.  Edited  by  R.L  Maehairtwxki 
Crdd  tepona  ccpinecrinp  Neat  Y'otk.  American  Soeie- 
ly  of  Civil  Enpineera.  19*9.  p,92-10J.  6  re&. 

Iletp  R.L 
4J.2092 

COLD  W'FJVTHER  construction.  AIR¬ 
PORTS.  P.\YF.MESTS.  RL SWAY'S.  FROST  AC¬ 
TION.  CRACKING  (FRACTURING).  ROAD 
MAISTENANCF-  FRO-ST  IIFJWE.  DAMAGE. 
GLYOAL  DEPOSITS.  -naiTS 

Thr  trauat  (Xiacwnten  Atrp-rt  naa  Arat  apenrd  tn  imv 
vith  a  nTrvvd;  rvanay.  ta  In22  a  V^rtOdi  rvanaa  waa  added 
la  t-ry.  ra-paval  rvanaa  naa  rttrndrd  V  *5fVXfI  aad 
araerat  rasspa  and  taaraaya  fcatr  hre-l  added  aanrr  Starr 
ira  -petsap.  arveeat  irpavrntt  -f  thr  nennay  aad  uaraay 
pavrtnrnta  have  hern  aearecta  danvaprd  by  ddfrrenttal  fraa; 
hratvnp  nhrrr  htpKa  nradtrerd  brdr-xk  naa  rbnr  u-  thr 
aarfar  A  rrpasr  aad  rer-aatraett-a  peaprara  nindatap 
a— a;  af  CVr  dataaprd  arraa  naa  vrcnpIrTct  damp  thr  aad- 
fanva  iynnnl  rrrovaunen-a  thr  bedrark  naa  rtraaaxd 
I-  a  drpeh  -r  a:  !ratt  a  t:  brbra  adhpade  Obam  aetata 
-f  fraat  artara  a-  h-eh  thr  prrrrwtunretra  aad  f—itxautrac- 
e>-n  paarvartett  arte  rra^  to  raalnatr  thr  adr  paaty  rd 
thr  rrpnvv  L  etc  ar  n.  float  heave  rataeted  e  thr 
arnfa  irpneed  pavtvrvcnta 


AC 
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MP  24M 

WASTE  MANAGEMENT  PRACTICES  IN  AN¬ 
TARCTICA. 

Sletten,  R.S.,  et  al,  International  Cold  Regions  Engi¬ 
neering  Specialty  Conference,  Sth,  St.  Paul,  MN,  Feb. 
6-8, 1989.  Proceedings.  Edited  by  R.L.  Michalow- 
ski.  Cold  regions  engineering.  New  York,  American 
Society  of  Civil  Engineers,  1989,  p.I22-I30,  8  refs. 
Reed,  S.C. 

43-2095 

WASTE  TREATMENT,  WATER  TREATMENT, 
WASTE  DISPOSAL,  ENVIRONMENTAL  IM¬ 
PACT,  WATER  SUPPLY,  ENVIRONMENTAL 
PROTECTION,  ANTARCTICA— MCMURDO 
STATION. 

Waste  management  practices  at  US.  stations  in  Antarctica 
were  reviewed  in  the  context  of  applicable  laws,  regulations 
and  environmental  practices  The  study  considered  both 
solid  and  liquid  waste  production,  handling,  and  disposal. 
Water  supply  operations  were  also  considered.  The  study 
concluded  that  waste  disposal  practices  eurrently  in  use  at 
U.S.  antarctic  stations  are  reliable,  effective,  and  environmen¬ 
tally  compatible  and  should  be  continued.  (Auth) 

MP  2465 

FLOW  DEVELOPERS  FOR  MELTING  ICE-EX¬ 
PERIMENTAL  RESULTS. 

Ashton,  C.D.,  International  Cold  Regions  Engineer¬ 
ing  Specialty  Conference,  Sth,  St.  Paul,  MN,  Feb.  6-8, 
1989.  Proceedings.  Edited  by  R.L.  Michalowski. 
Cold  regions  engineering.  New  York,  American  Socie¬ 
ty  of  Civil  Engineers,  1989,  p  ISI-160,  3  refs. 
43-2098 

WATER  FLOW,  ICE  MELTING,  HEAT  TRANS¬ 
FER,  FLOATING  ICE,  ICE  BOTTOM  SURFACE, 
ANALYSIS  (MATHEMATICS),  PROPELLERS, 
ENGINES,  PUMPS,  EXPERIMENTATION. 

The  distribution  of  heat  transfer  coefficients  induced  at  the 
underside  of  floating  ice  covers  by  flow  developers  submerged 
beneath  the  ice  cover  are  reported  The  experiments  consist¬ 
ed  of  suspending  flow  developers  (submersible  electnc  motors 
with  propellers)  beneath  an  ice  sheet  and  measunng  either 
the  melted  profile  or  the  rate  of  hole  enlargement  to  obtain 
the  heat  transfer  cocfflcient.  The  results  may  be  made 
comparable  to  existing  enipincal  results  for  impinging  air- 
jet  heat  transfer  by  proper  consideration  of  the  Prandtl  number 
and  by  relating  the  initial  induced  flow  to  the  equivalent 
flow  from  a  submerged  onlice 

MP  2466 

REBUILDING  INFRASTRUCTURE  FOR 
PLEASURE  BOATING. 

Wortley,  C.A.,  ct  al.  International  Cold  Regions  Engi¬ 
neering  Specialty  Conference,  Sth,  St.  Paul,  MN,  Feb. 
6-8,  1989.  Proceedings.  Edited  by  R.L.  Michalow¬ 
ski.  Cold  regions  engineering.  New  York,  Amcncan 
Society  of  Civil  Engineers,  1989,  p  188-201,  5  refs. 
Frankenstein,  G.E. 

43-2102 

DOCKS,  ICE  CONDITIONS,  OFFSHORE  STRUC- 
TURES,  COLD  WEATHER  CONSTRUCTION, 
PORTS,  MAINTENANCE,  DESIGN,  STRU'.- 
TURES,  ENGINEERING,  ICE  NAVIGATION, 
ICE  SOLID  INTERFACE,  DAMAGE. 

Small-craft  harbor  mfraslruclure  is  dcten.-iraling  in  many 
norlhcrn  cities  due  to  years  of  use  and  the  harsh  winter 
environment  People  desire  safe  access  to  water  tor  recrea¬ 
tion  and  leisure  Civil  engineers  face  many  challenges 
in  rebuilding  harbor  facilities.  The  performance  of  various 
types  of  smali-craft  structures  in  ice  and  methods  to  character¬ 
ize  ice  conditions  in  harbors  are  presented  Construction 
techniques  and  types  of  manufactured  products  are  recom¬ 
mended  to  rebuild  and  replace  deteriorating  harbor  structures 
Examples  of  case  studies  where  Great  Lakes  cities  have 
successfully  replaced  harbor  infrastructure  are  given. 

MP  2467 

PRESSURE  BUILDUP  IN  PERMAFROST  PILE 
SUPPORTS  INDUCED  BY  FREEZEBACK. 
Ayorindc,  O.A.,  International  Cold  Regions  Engineer¬ 
ing  Specialty  Conference,  Sth,  St  Paul,  MN,  Feb  6-8, 
1989.  Proceedings  Edited  by  R  L.  Michalowski 
Cold  regions  engineering.  New  York,  American  Socie¬ 
ty  of  Civil  Engineers,  1989,  p  236-251,  6  refs 
43-2106 

PERMAFROST,  PILE  STRUCTURES,  SUPPORTS, 
PRESSURE,  WELL  CASINGS,  TEMPERATURE 
VARIATIONS,  CONCRETE  STRUCTURES,  SEA¬ 
SONAL  VARIATIONS,  LOADS  (FORCES),  HEAT 
PIPES,  SANDS,  FREEZING,  ANALYSIS  (MATH¬ 
EMATICS). 

Pressure  buildup  due  to  internal  freczeback  of  saturated  sand 
in  permafrost  pile  supports  should  be  considered  in  the 
design  of  pile  support  casings  The  internal  pressure  buildup 
IS  caused  by  nonuniforin  freezing  resulting  from  seasonal 
temperature  variations  and  the  fact  that  the  pile  supports 
arc  partially  buried  in  permafrost.  An  analytical  clastic 
model  IS  developed  to  determine  ihc  internal  frcczcback 
pressure  in  the  support  casing  The  stability  of  a  top 
concrete  sealer  or  plug  is  also  studied  Different  internal 
frcczcback  geometries  are  considered  to  simulate  the  frccrc- 


back  process  of  the  early  design  consideration  of  filling 
the  casing  with  saturated  sand  fill  The  computed  results 
are  compared  with  the  allowable  shear  resistance  of  the 
concrete  sealer.  With  a  completely  saturated  and  confined 
system,  the  freczeback  pressure  exerted  on  the  casing  and 
the  concrete  sealer  is  significant  for  all  freezeback  geometries. 
The  results  indicate  that  an  undersaturated  sand  fill  or  a 
saturated  All  only  to  the  ground  level  with  an  air  cap  should 
be  used  to  protect  both  the  casing  and  the  concrete  sealer 

MP  2468 

UNIQUE  NEW  COLD  WEATHER  TESTING 
FACILITY. 

Eaton,  R.A.,  International  Cold  Regions  Engineering 
Specialty  Conference,  5th,  St.  Paul,  MN,  Feb.  6-8, 
1989.  Proceedings.  Edited  by  R.L.  Michalowski. 
Cold  regions  engineering.  New  York,  American  Socie¬ 
ty  of  Civil  Engineers,  1989,  p.335-342. 

43-2U4 

LABORATORIES,  COLD  WEATHER  CON¬ 
STRUCTION,  BUILDINGS.  LOW  TEMPERA¬ 
TURE  RESEARCH,  EQUIPMENT,  DESIGN, 
MILITARY  RESEARCH,  TESTS. 

The  U  S  Army  Cold  Regions  Research  and  Engineering 
Laboratory  has  a  new  controllcd-cnvironmcnt  test  facility, 
the  Frost  Effects  Research  Facility  (FERF),  now  in  use 
The  29,000-sq  foot  (2694-sq  m)  builiiing  comprises  a  principal 
teat  area  182  ft  long  by  45  ft  wide  (56  m  by  13  8  m) 
that  incorporates  12  test  basins,  adjacent  mobilization  areas, 
and  equipment  rooms,  for  a  total  width  of  102  ft  (31.4 
m)  plus  fully  enclosed  ramp  areas  at  each  end  of  the  building 
Surface  panels  are  used  to  freeze  pavement  and  soils  for 
the  pavement,  utility,  soil  sensor,  and  mobility  test  programs 
Liquid.to-air  heat  exchangers  are  used  to  test  hardware  inside 
enclosures  erected  in  the  test  basins  or  on  the  mobilization 
area  Currently,  coolant  is  available  at  -37  F,  0  F,  and 
j- 100  F  (-38  C,  017  8  C.  and  37.8  Q,  allowing  test  tempera¬ 
tures  ranging  from  -35  F  to  90  F  (-37  2  C  to  41  5  C). 
Lower  temperatures  can  be  achieved  by  using  portable  units 
in  conjunction  with  the  facility's  permanent  system. 

MP  2469 

DEEP  FROST  EFFECTS  ON  A  LONGITUDINAL 
EDGE  DRAIN. 

Allen,  W.L.,  International  Cold  Regions  Engineering 
Specially  Conference,  5th,  St.  Paul.  MN,  Feb.  6-8, 
1989.  Proceedings  Edited  by  R.L.  Michalowski. 
Cold  regions  engineering.  New  York,  American  Socie¬ 
ty  of  Civil  Engineers.  1989,  p.343-352,  2  refs. 
43-2115 

FROST  ACTION,  RUNWAYS.  DRAINAGE, 
FROST  PENETRATION,  PAVEMENTS,  THAW 
DEPTH.  FREEZING  INDEXES,  GRAIN  SIZE, 
SNOWMELT. 

During  the  summer  of  1986,  a  290O-ft  (883.88-m)  long 
runway,  a  taxiway  and  a  parking  apron  were  constructed 
at  Newton  Field  in  Jackman,  ME  The  runway  pavement 
section  consists  of  2-1/2  in  (6  35  cm)  of  asphalt  concrete, 
12  in.  (30  5  cm)  of  base  course,  2  in  (5.08  cm)  of  extruded 
polystyrene  insulation  and  a  t-in.  (2.54  cm)  sand  leveling 
ccurre  The  structure  is  sloped  to  drain  to  a  5  to  7- 
1/2  ft  (1.52  to  2.29  m)  deep  longitudinal  edge  drain  on 
the  north  side  of  the  runway  Jackman  has  a  design 
freezing  index  of  approximately  2570  F-tlays  (1428  C-days) 
The  subgrade  soil  is  a  sandy,  silty,  clayey  material  of  significant 
frost  suKcptibilily  The  water  table  at  Newton  Field  is 
relatively  shallow,  increasing  potential  frost  and  drainage 
problems  Temperature  sensors  were  installed  during  con¬ 
struction  and  temperatures  in  the  pavement  structure  were 
monitored  during  the  winter  and  spring  of  1986-1987.  1987- 
1988  In  the  summer  of  1987,  a  weir  was  installed  to 
monitor  the  flow  from  the  outlet  pipe  ftn  about  one/half 
of  the  runway  length  In  1988  an  investigation  of  the 
edge  drain  was  begun  Correlations  between  the  existing 
subsurface  soil  and  water  table  conditions,  precipitation,  thaw 
depth  and  dram  outflow  arc  under  investigation,  and  further 
instrumentation  of  the  site  is  planned  to  determine  the  cfTcctivc- 
ness  of  the  system  in  a  frozen  or  partially  frozen  state 

MP  2470 

UNFROZEN  WATER  CONTENTS  OF  SIX  AN¬ 
TARCTIC  SOIL  MATERIALS. 

Anderson,  D.M.,  ct  al.  International  Cold  Regions  En¬ 
gineering  Specialty  Conference,  5th,  St.  Paul,  MN, 
Feb  6-8,  1989.  Proceedings.  Edited  by  R.L.  Mi¬ 
chalowski  Cold  regions  engineering.  New  York, 
American  Society  of  Civil  Engineers,  1989,  p  353-366, 
4  refs 
Tice,  A.R. 

43-2116 

PERMAFROST  TEMPERATURE.  UNFROZEN 
WATER  CONTENT.  FROZEN  GROUND  TEM¬ 
PERATURE,  SOIL  WATER,  SALINE  SOILS. 
COLD  WEATHER  CONSTRUCTION,  FROZEN 
GROUND  STRENGTH.  IONS,  X  RAY  DIFFRAC¬ 
TION,  TEMPERATURE  EFFECTS.  PHASE 
TRANSFORMATIONS.  SPECIFIC  HEAT, 
WEATHERING,  GRAIN  SIZE.  ANTARCTICA- 
VICTORIA  LAND. 

Phase  compusiliim  rials  arc  presented  fur  6  saline  antarctic 
soils.  Unfrozen  water  contents  vs  temperature  were  deter¬ 
mined  for  these  soil  materials  in  their  naturally  rKcurrmg 
Slate  and  for  the  same  soil  matciials  after  all  soluble  const  tuciits 


were  removed  by  teaching.  Large  differences  were  observed. 
In  their  naturally  occurring,  saline  state,  these  matenals  re¬ 
tained  significant  rmantitics  of  unfrozen  water  at  very  tow 
temperatures  (ZVuth.) 

MP  2471 

COMPARISON  OF  INSULATED  AND  NONIN- 
SULATED  PAVEMENTS. 

Kestler,  M.,  et  al.  International  Cold  Regions  Engi> 
neering  Specialty  Conference,  Sth,  St.  Paul,  MN,  Feb. 
6*8,1989.  Proceedings.  Edited  by  R.L.  Michalow¬ 
ski.  Cold  regions  engineering.  New  York,  American 
Society  of  Civil  Engineers,  1989,  p.367-378. 

Berg,  R.L. 

43-2117 

PAVEMENTS,  THERMAL  INSULATION,  FROST 
PENETRATION,  FROST  HEAVE,  FROST  RE¬ 
SISTANCE,  FREEZING  INDEXES.  DAMAGE, 
COUNTERMEASURES,  RUNWAYS,  DESIGN, 
TEMPERATURE  EFFECTS,  TEMPERATURE 
DISTRIBUTION. 

In  the  1986  reconstruction  of  Ncwion  Field,  Jackman.  Me, 
a  2-in.-thick  layer  of  extruded  polystyrene  thermal  insulation 
wu  placed  beneath  the  runway,  taxiway  and  parking  apron. 
Concurrenliy,  and  less  than  1  mile  northwest  of  the  airport, 
the  first  ISO  ft  of  Nichols  Road  was  reconstructed  to  a 
conventional,  noninsulaled  cross  section.  The  purposes 
of  the  ensuing  study  are  ta)  to  evaluate  the  effectiveness 
of  the  insulation  m  preventing  frost  penetration  into  the 
subgrade  resulting  in  frost  action  damage,  (b)  to  compare 
lest  results  of  insulated  Newton  Field  with  those  of  similarly 
monitored  nonmsulated  Nichols  Road,  and  (c)  to  reexamine 
present  design  preedures  for  thickness  and  depth  of  insulation 
based  upon  both  the  field  observations  and  comparisons 
to  theoretical  predictions  Monitoring  throughout  the  1986* 
1987  and  1987-1988  winters  included  measurements  of  air 
and  sutMurfacc  temperatures,  groundwater  levels,  pore-water 
pressures  and  pavement  surface  elevations 

MP  2472 

GLACIGENIC  RESEDIMENTATION:  CLAS¬ 
SIFICATION  CONCEPTS  AND  APPLICATION 
TO  MASS-MOVEMENT  PROCESSES  AND 
DEPOSITS. 

Lawson,  D.E ,  Genetic  classirication  of  glacigenic 
deposits.  Edited  by  R.P.  Goldthwait  and  CL. 
Matsch,  Rotterdam,  A.A.  Balkcma,  1989,  p.l47-l69, 
Refs,  p.165-169. 

43-2130 

GLACIAL  DEPOSITS,  SEDIMENTATION,  MASS 
MOVEMENTS  (GEOLOGY). 

MP  2473 

ICE  COVER  DISTRIBUTION  IN  VERMONT 
AND  NEW  HAMPSHIRE  ATLANTIC  SALMON 
REARING  STREAMS. 

Calkins,  D  J  ,  ct  al.  Workshop  on  Hydraulics  of  River 
Icc/Icc  Jams,  5lh,  Winnipeg,  Manitoba,  June  21-24, 
1988.  Proceedings,  tl988j,  p  85*96,  3  refs 
Brockett,  B.E. 

43*2166 

RIVER  ICE,  ICE  CONDITIONS,  ICEBOUND  RIV¬ 
ERS.  FREEZEUP,  CHANNELS  (WATERWAYS), 
BOTTOM  ICE,  ENVIRONMENT,  BOTTOM 
TOPOGRAPHY.  ICE  DAMS,  FRAZIL  ICE.  HEAT 
FLUX.  ICE  MELTING,  AIR  ENTRAINMENT. 

One  possible  cause  for  winter  mortality  of  salmonids  is 
freezing  of  the  bed  material  where  the  fry  and  parr  are 
residing  in  a  dormant  state  Typical  habitat  reaches  in 
streams  of  the  White  Mountains  of  New  Hampshire  and 
the  Green  Mountains  of  Vermont  were  established  as  study 
sites  The  sues  averaged  200  m  tong,  ranged  in  width 
from  10  to  30  ni,  and  represented  channel  configurations 
of  riffle,  run,  pool  and  cascade  The  interaction  of  ice 
with  difTercni  channel  gcnmorphic  configurations  was  exarn* 
ined  Winter  monitoring  techniques  included  magnetic 
induction  conductivity,  high*rrcqucncy  radsr  and  hand  augers 
to  acquire  ground  truth  data  The  frecze-up  processes 
isere  documented  with  3S-mm  photography 

MP  2474 

PRELIMINARY  RESULTS  OF  AN  EXPERI¬ 
MENT  USING  A  16  FT  X  50  FT  LONG  FRAZIL 
COLLECTOR  LINE  ARRAY. 

Perham,  R.E.,  Workshop  on  Hydraulics  of  River  Icc- 
/Icc  Jams,  Sth,  Winnipeg,  Manitoba,  June  21-24, 
1988.  Proceedings,  (1988),  p  139*156,  9  refs. 
43*2169 

RIVER  ICE.  ICE  FORMATION.  RIVER  FLOW, 
ICE  COVER  THICKNESS,  ICE  PHYSICS.  CLI¬ 
MATIC  EFFECTS.  VELOCITY.  EXPERIMENTA- 
TION.  FRAZIL  ICE.  POROSITY. 

A  line  array  16  ft  wide  x  50  ft  long  was  tested  in  a 
small  Vermont  mountain  river  late  in  i980  to  determine 
Its  ability  to  form  a  surface  ice  cover  during  the  period 
Nvhen  the  site  would  normally  remain  as  open  Nsatcr  Though 
It  had  little  effect  on  the  overall  icc  cover  development 
on  the  nver.  a  stable  ice  cover  formed  a  week  or  so  earlier 
Oil  the  line  array  Sue  characteristics  vbcrc  seen  to  affect 
the  line  array  Water  velocities  ad;accnt  to  the  tines 
were  measured  and  varied  from  2  3  to  3  6  ft/s  By  Dec 
30  solid  ICC  thickness  on  the  array  varied  from  1.13  to 
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1.33  ft,  which  would  be  typicil  of  like  ice  for  the  ume 
weithet  condiUoiu 

MP247S 

PRELIMINARY  STUDY  OF  SCOUR  UNDER  AN 
ICE  JAM. 

Wuebben,  J.L,  Workshop  on  Hydraulics  of  River  Ice- 
/Ice  Jams,  Sth,  Winnipeg,  Manitoba,  June  21-24, 
1988.  Proceedings,  [1988j,  p.177-192,  15  refs. 
43-2171 

ICE  SCORING,  RIVER  ICE,  BOTTOM  SEDI¬ 
MENT,  HYDRAULIC  STRUCTURES,  WATER 
LEVEL,  ICE  JAMS,  PIPELINES,  PIERS,  TESTS, 
ICE  BREAKUP,  VELOCITY. 

While  the  potential  for  scouring  of  a  river  bed  during  an 
ice  jam  event  has  often  been  cited  as  a  cause  for  concern 
in  assocution  with  pipeline  crossings,  bndge  piers  and  other 
hydraulic  structures,  almost  nothing  is  known  about  the  subject 
Significant  changes  in  the  over  bed  might  also  influence 
the  formation  of  the  jam  itself  and  the  water  levels  that 
result.  This  paper  describes  preliminary  flume  expenments 
to  examine  the  effects  of  a  floating  accumulation  of  ice 
on  a  movable  bed  channel.  The  experiments  consisted 
of  establishing  a  uniform  free-surface  open  channel  flow 
just  below  the  threshold  of  bed  motion,  and  then  installing 
artificial  ice  jams  of  assumed  geometnes  and  monitoring 
the  resulting  scour  patterns 

MP2476 

TRANSVERSE  VELOCITIES  AND  ICE  JAM¬ 
MING  POTENTIAL  IN  A  RIVER  BEND. 

Zufelt,  J.E.,  Workshop  on  Hydraulics  of  River  Ice/Ice 
Jams,  Sth,  Winnipeg,  Manitoba,  June  21-24,  1988. 
Proceedings,  [1988],  p.  193-207,  6  refs. 

43-2172 

ICE  JAMS,  RIVER  ICE,  RIVER  FLOW.  TOPO¬ 
GRAPHIC  EFFECTS,  STREAM  FLOW,  VELOCI¬ 
TY,  TESTS. 

River  bends  have  been  reported  as  msjor  locations  for  the 
initiation  and  development  of  ice  jams.  Bends  are  character¬ 
ized  by  nonuniform  channel  crou  sections  with  velocity 
fields  affected  by  centnfugal  acceleration.  The  alterations 
to  the  streamwise  and  transverse  velocity  fields  are  factors 
influencing  the  initiation  and  development  of  ice  jams  in 
river  bends  The  streamwise  and  transverse  velocity  distribu¬ 
tions  through  a  nver  bend  were  examined  in  order  to  assess 
ice  jamming  potential.  Tests  were  conducted  under  open 
water,  and  smooth  and  rough  artificial  ice  cover  conditions. 
The  effects  of  the  above  vanables  on  the  streamwise  and 
transverse  velocity  profiles  in  a  nver  bend  are  discussed 

MP2477 

RIVER  ICE  AND  SALMONIDS. 

Walsh,  M.,  el  al.  Workshor  on  Hydraulics  of  River  Ice, 
4th,  Montreal,  Quebee,  June  19-20,  1986,  Montreal, 
1986,  P.D-4.1-D-4.26,  Includes  diseussion  and  reply. 
37  refs. 

Calkins,  D.J. 

43-2280 

RIVER  ICE,  FRAZIL  ICE,  ICE  GROWTH.  ANI¬ 
MALS. 

Literature  desenbing  the  winter  habitat  of  Atlantic  salmon 
(Sslnto  ssfarj  is  reviewed  Causes  of  winter  mortality 
of  salmonids  are  proposed.  Four  factors  considered  detn- 
mental  to  overwinter  survival  include  1)  crowding  of  juveniles 
into  smaller  areas  due  to  freeze-up  ice  cover  formation  and 
reduction  of  available  habitat,  2)  migration  of  fish  due  to 
overcrowding.  3)  solid  icc  growth  into  the  substrate,  thereby 
freezing  the  redds  and  the  juvenile  fish,  and  4)  high  velocity 
flows  that  occur  during  icc  cover  breakup  and  ice  jam  releases 
An  analytical  treatment  of  the  ice  front  progressing  into 
the  substrate  is  presented  and  a  realistic  example  is  given 
to  confirm  the  hypothesis  that  the  freezing  of  redds  is  a 
high  potential  source  for  egg  and  juvenile  losses  Frazil 
ice  accumulation  under  the  ice  cover  on  the  bed  is  detnmentsl 
to  salmonid  survival  because  it  accelerates  solid  ice  growth. 
Increases  in  overwinter  survival  have  been  shown  to  be 
directly  linked  to  the  amount  of  adequate  winter  shelter. 
Winter  shelter  includes  two  key  elements'  silt-free  rubble 
substrate  and  adequate  flows 

MP  2478 

RESPONSE  OF  ADVANCED  COMPOSITE 
SPACE  MATERIALS  TO  THERMAL  CYCLING. 
DutU,  P.K.,  et  al.  Space  '88,  Albuquerque,  New  Mex¬ 
ico,  Aug.  29-31,  1988.  Proceedings.  Engineering, 
construction,  and  operations  in  space.  Edited  by 
S.W.  Johnson  and  J.P.  Wetzel,  New  York,  American 
Society  of  Civil  Engineers,  1988,  p.S06-S17,  10  refs. 
Kalafut,  J.,  Farrell,  D.,  [.ord,  H.W. 

43-2277 

FREEZE  THAW  TESTS.  MATERIALS 
MP  2479 

UPDATE  ON  PORTABLE  HOT-WATER  SEA  ICE 
DRILLING. 

Govoni,J.W..etal,Feb.  1989,  16(2),  p.175-178. 2  refs 
Tucker,  W.B. 

43-2366 

SEA  ICE,  ICE  DRILLS,  THICKNESS  GAGES,  ICE 
SAMPLING. 


MP  2480 

MEASUREMENT  OF  CHARACTERISTIC 
LENGTH  OF  FLOATING  ICE  SHEETS. 

Sodhi,  D.S.,  Zweite  eisbreehtechnische  Expedition  mit 
F.S.  ^olarstem..  Schlussbericht,  Band  I  (Second  Ice¬ 
breaking  Technology  Expedition  with  R.V.  folarst- 
em..  Final  report,  Vol.l),  Hamburg,  1987,  n.p.  (Ch.7), 
4  refs. 

43-2431 

SEA  ICE.  FLOATING  ICE,  ICE  COVER  THICK¬ 
NESS. 

Measurement  of  characterutic  length  of  floaung  ice  sheets 
was  msde  by  Isnding  a  helicopter  on  the  ice  sheet  and 
measuring  the  chsnge  in  stojie  on  the  ice  surface  near  the 
point  of  loading.  The  noise  from  the  swells  in  the  water 
underneath  the  tee  caused  considerable  difficulties  in  measunng 
the  changes  in  slopes.  Only  two  successful  measurements 
could  be  made  when  the  ice  thicknesses  were  0.8  m  and 
0  63  m.  The  ratios  of  characterutic  length  to  ice  thickness 
were  about  1 1  8  m,  and  the  effective  modulus  of  elssticity 
was  1.6S  GPa  and  1.34  OPa 


MP  2481 

PROCEEDINGS  OF  THE  EIGHTH  INTERNA¬ 
TIONAL  CONFERENCE  ON  OFFSHORE  ME¬ 
CHANICS  AND  ARCTIC  ENGINEERING,  1989. 
VOLUME  4. 

International  Conference  on  Offshore  Mechanics  and 
Arctic  Engineering,  8th,  The  Hague,  Netherlands, 
Mar.  19-23,  1989,  New  York,  American  Society  of 
Mechanical  Engineers,  1989,  476p.,  Refs,  passim. 
For  individual  papers  see  43-2602  through  43-2659. 
Sinha,  N.K.,  ed,  Sodhi,  D.S.,  ed,  Chung,  J.S.,  ed. 
43-2601 

OFFSHORE  STRUCTURES,  OFFSHORE  DRILL¬ 
ING,  ICE  LOADS,  ICE  MECHANICS,  ICEBERGS, 
ENGINEERING.  MEETINGS,  ICING,  ICE  CON¬ 
DITIONS,  SEA  ICE  DISTRIBUTION. 


MP  2482 

UNIAXIAL  TENSION/COMPRESSION  TESTS 
ON  ICE-PRELIMINARY  RESULTS. 

Cole,  D  M ,  et  at.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  8th,  The 
Hague,  Mar.  19-23,  1989.  Proceedings.  Vol.4. 
Edtted  by  N.K.  Sinha,  D.S.  Sodhi  and  J.S.  uung.  New 
York,  American  Society  of  Mechanical  Engineers, 
1989,  p.37-41,  6  refs. 

Gould.  LD. 

43-2607 

ICE  STRENGTH,  LOADS  (FORCES),  TENSILE 
PROPERTIES,  COMPRESSIVE  PROPERTIES, 
MEASURING  INSTRUMENTS.  STRESS  STRAIN 
DIAGRAMS.  ICE  CRACKS.  GRAIN  SIZE.  MI- 
CROSTRUCrURE,  TESTE. 

This  piper  describes  a  clamping  system  that  provides  a 
means  to  alternate  freely  between  tensile  and  compressive 
uniaxial  loads  on  an  ice  specimen.  The  future  is  hydraulical¬ 
ly  activated  and  is  used  in  conjunction  with  a  closed-loop 
testing  system.  ft  is  scif-ahgnt.ig,  holds  the  specimen 
ngidly  in  place  and  imparts  no  detectable  bending  moment 
to  the  specimen  when  it  is  activated  The  testing  method¬ 
ology  centered  on  this  device  has  proven  to  be  very  efficient 
and  reliable.  Results  of  several  of  the  initial  experiments 
employing  this  device  are  also  presented  These  include 
examples  of  the  effect  of  loading  frequency  and  gram  sire 
on  hysteresis,  the  effect  of  strain  level  on  the  secant  modulus 
for  both  tensile  and  compressive  loading  and  an  example 
of  tensile  failure  following  compressive  loading  m  a  regime 
characterized  by  a  high  degree  of  microcrackmg 


MP  2483 

ON  MODELING  THE  ENERGETICS  OF  THE 
RIDGING  PROCESS. 

Hopkins,  M.  A.,  et  al.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  8th,  The 
Hague,  Mar.  19-23,  1989.  Proceedings.  Vol.4. 
Edited  by  N.K.  Sinha,  D.S.  Sodhi  and  J.S.  Chung,  New 
York,  American  Society  of  Mechanical  Engineers, 
1989,  p.175-178,  8  refs. 

Hibler,  W.D.,  III. 

43-2625 

PRESSURE  RIDGES,  SEA  ICE  DISTRIBUTION, 
RHEOLOGY,  ICE  MODELS.  ICE  LOADS,  ICE 
COVER  THICKNESS.  ICE  PRESSURE,  STATISTI¬ 
CAL  ANALYSIS. 

A  discrete  element  model  u  developed  and  used  to  simulate 
numerically  the  pressure  ridging  process  in  sea  ice.  Wiih 
this  model  it  is  [sossible  to  keep  track  explicitly  of  frictional 
and  collisional  energy  losKS  which  has  not  been  possible 
in  previous  studies.  The  results  show  the  total  energy 
tosses  in  ridging  to  be  two  to  three  times  larger  ihan  previously 
thought  These  results  are  consistent  with  largC'Kalc  ice 
theologies  based  on  a  statistical  treatment  of  the  ridging 
process 


MP  2484 

ICE  REINFORCED  WITH  GEOGRID. 

Haynes,  F.D.,  et  al.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  8th,  The 
Hague,  Mar.  19-23,  1989.  Proceedings.  Vol.4. 
Edited  by  N.K.  Sinha,  D.S.  Sodhi  and  J.S.  ^ung.  New 
York,  American  Society  of  Mechanical  Engineers, 
1989,  p.179-185,  21  refs. 

Martinson,  C.R. 

43-2626 

FLOATING  ICE,  ICE  STRENGTH,  BEARING 
STRENGTH,  ICE  SHEETS,  ICE  DEFORMATION, 
MATERIALS,  ICE  COVER  THICKNESS,  TESTS, 
LOADS  (FORCES),  ICE  CRACKS. 

Laboratory  tests  were  conducted  on  floating  freshwater  ice 
sheets  reinforced  with  a  high-strength  polymenc  mesh  (Geo- 
gnd)  The  mesh  was  frozen  into  the  ice  sheets  Beanng 
capacity  tests  were  conducted  on  each  ice  sheet  The 
thickness  of  the  ice  sheets  varied  from  3  to  13  cm  and 
the  dynamic  loads  varied  from  1  3  to  23  kN  Compansons 
to  tests  on  ice  without  the  grid  were  made.  For  the 
ice  sheets  tested.  Geognd  reinforcement  increased  the  bearing 
capacity  of  thin  (49  mm)  ice  up  to  38%  and  of  thicker 
ice  (96  mm)  about  10-15%.  Failure  of  the  ice  with  Gcogrid 
reinforcement  was  very  local,  whereas  failure  of  the  ice 
without  Geognd  was  catastrophic  and  over  a  large  area. 
Displacement  of  the  ice  is  compared  to  theory  for  plates 
on  an  elastic  foundation. 


MP  2485 

INTERACTION  FORCES  DURING  VERTICAL 
PENETRATION  OF  FLOATING  ICE  SHEETS 
WITH  CYLINDRICAL  INDENTORS. 

Sodhi,  D.S.,  International  Conference  on  Offshore 
Mechanics  and  Arctic  Engineering,  8th,  The  Hague, 
Mar.  19-23,  1989.  Proceedings.  Vol.4.  Edited  by 
N.K.  Sinha,  D.S.  Sodhi  and  J.S.  C^tung,  New  York, 
American  Society  of  Mechanical  Engineers,  1989, 
p.377-382,  5  refs 
43-2648 

PENETRATION  TESTS,  ICE  LOADS,  ICE  CUT¬ 
TING,  ICE  SOLID  INTERFACE,  FLOATING  ICE, 
FLEXURAL  STRENGTH,  TEMPERATURE  EF- 
FECTS,  ICE  SHEETS,  EXPERIMENTATION,  ICE 
COVER  THICKNESS,  BUOYANCY,  ICE  DEFOR¬ 
MATION. 

Floating  model  (urea)  iee  sheets  were  penetrated  vertically 
up  with  cylmdneal  indentors  of  different  shapes  (flat,  truncated- 
conical  and  conical)  and  diameters  (76  mm,  152  mm  and 
305  mm)  and  in  different  ambient  temperatures  (0,  ID,  20 
F).  Our  expenmental  results  show  that  there  is  no  effect 
of  indentor  shape  or  size  on  the  ice  penetration  forces. 
From  dimensional  analysis,  a  relationship  is  obtained  for 
maximum  ice  penetration  force  in  terms  of  the  specific  weight 
of  water,  the  ice  thickness  and  the  upward  flexural  strength. 
From  the  measured  deflections  of  the  ice  sheet  at  a  few 
points  along  a  radial  line  during  penetration  tests,  the  buoyancy 
force  is  calculated  independently  of  the  total  measured  force. 
By  subtracting  the  buoyancy  force  from  the  total  measured 
force,  the  inertial  force  is  obtained  Plots  of  these  forces 
are  given  for  a  few  tests 


MP  2486 

INSTRUMENTED  VEHICXE  FOR  THE  MEAS¬ 
UREMENT  OF  MOBILITY  PARAMETERS. 
Blaisdcll,  G.L.,  International  Instrumentation  Sym¬ 
posium,  35lh,  Orlando,  FL,  May  1-4,  1989.  Proceed¬ 
ings,  Research  Triangle  Park,  NC,  Instrument  Society 
of  America,  1988,  p.377-388,  7  refs 
43-2667 

MOTOR  VEHICLES,  VEHICLE  WHEEI.S,  TIRES, 
TRACTION,  COLD  WEATHER  TESTS,  SNOW. 

A  4-whceI  drive  van  was  equipped  wiih  a  stepper  motor, 
instruments  and  onboard  computer  data  acquisition  and  control 
system  to  measure  tire  traction  on  snow  Forces  down 
to  130  newtons  can  be  measured  with  an  accuracy  of  2% 


MP  2487 

MODEL  STUDY  OF  UPLIFTING  ICE  FORCES: 
THE  INSTRUMENTATION. 

Zabilansky,  L.J  ,  International  Instrumentation  Sym- 
postum,  35th,  Orlando,  FL,  May  1-4, 1989.  Proceed¬ 
ings.  Research  Triangle  Park,  NC,  Instrument  Society 
of  America,  1988,  p.745-748.  2  refs 
43-2668 

PILE  EXTRACTION.  PILE  LOAD  TESTS,  ICE 
LOADS,  ICE  MODELS. 

A  test  basin  36  m  long.  9  m  wide  and  2  4m  deep,  with 
a  Ilcwicll-Packard  9845B  desktop  computer  for  real-time 
monitoring  and  control,  was  used  to  model  pile  cxtractior 
from  uplifting  ice  forces 
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MP  2488 

ROOFER:  A  MANAGEMENT  TOOL  FOR  MAIN¬ 
TAINING  BUILT-UP  ROOFS. 

Bailey,  D.M.,  et  al,  Conference  on  Roofing  Technolo¬ 
gy,  9th,  Gaithersburg,  MD,  May  4-5, 1989.  Proceed¬ 
ings.  Putting  roofing  technology  to  work,  Rosemont, 
IL,  National  Roofing  Contractors  Association,  1989, 
p.6-10,  5  refs. 

Brotherson,  D.E.,  Tobiasson,  W. 

43-2691 

ROOFS.  MAINTENANCE,  MILITARY  FACILI¬ 
TIES,  WEATHERPROOFING. 

ROOreR  is  «  mansgement  system  to  maintain  bustt*up  roofs 
for  the  US.  military.  The  system  includes  inventory, 
inspection  and  condition  evaluation.  Each  roof  is  evaluate 
for  the  condition  of  its  membranes,  flashings  and  insulation. 
ROOFER  is  being  programmed  to  use  the  data  for  maintenance 
scheduling  on  microcomputer 

MP  2489 

VAPOR  RETARDERS  FOR  MEMBRANE  ROOF¬ 
ING  SYSTEMS. 

Tobiasson,  W.,  Conference  on  Roofing  Technology, 
9th,  Gaithersburg,  MD.  May  4-5, 1989.  Proceedings. 
Putting  roofing  technology  to  work,  Rosemont,  IL, 
National  Roofing  Contractors  Association,  1989, 
p,31-37,  13  refs. 

43-2692 

ROOFS,  MAINTENANCE,  WATERPROOFING, 
AIR  LEAKAGE,  VAPOR  BARRIERS. 

Membrane  roofs  consisting  of  plies  attached  by  hot  bitumens 
are  subject  to  condensation  damage  from  air  leakage.  Warm 
air  can  hold  more  moisture  than  cold  air  Vapor  retarders 
are  materials  which  resist  leakage  of  warm  high^humidity 
indoor  air  into  roofs  where  contact  with  colder  outside  tempera¬ 
tures  can  cool  the  air  and  cause  condensation  Vapor 
retarders  should  have  a  perm  rating  (grains/hr)  (so  ft)  (inch 
mercury)  of  O.S  or  less  Some  materials  with  thctr  perm 
ratings  are  listed. 

MP  2490 

SEA  ICE  RIDGING  IN  THE  ROSS  SEA,  AN- 
TARCnCA,  AS  COMPARED  WITH  SITES  IN 
THE  ARCnC. 

Weeks,  W.F.,  cl  al,  Apr.  15,  1989,  94(C4),  p.4984- 
4988,  20  refs. 

Ackley,  S.F ,  Govoni,  J.W, 

43-2725 

SEA  ICE.  AERIAL  SURVEYS.  PRESSURE 
RIDGES,  CHUKCHI  SEA.  BEAUFORT  SEA,  AN¬ 
TARCTICA— ROSS  SEA. 

At  the  end  of  the  1980  austral  winter,  surface  roughness 
measurements  were  made  by  laser  profllometer  during  a 
senes  of  flights  over  the  Ro^s  Sea  pack  ice  The  total 
(rack  length  was  2696  km.  and  4365  ndges  were  counted 
The  frequency  distribution  ot  individual  ndge  heights  was 
found  to  be  well  desenbed  by  a  negative  exponential  distribu¬ 
tion  No  clear-cut  regional  variation  was  noted  in  ndge 
heights.  The  distnbution  of  ndge  frequencies  per  kilometer 
showed  a  strong  positive  skew  with  a  modal  value  of  1  88. 
the  most  freque  ndging  occurred  off  the  east  coast  of 
Victona  land  Compansons  with  similar  data  sets  from 
the  Arctic  indicate  that  laige  ndges  are  significantly  more 
likely  in  the  Arctic  Ocean  than  in  the  Ross  Sea  Utilizing 
a  reasonable  model  for  the  geometry  of  ridges,  estimates 
are  made  of  the  average  thickness  of  a  hypothetical  continuous 
layer  composed  only  of  the  deformed  ice  from  ridges.  The 
noncoostal  Ross  Sea  value  of  009  m  is  less  than  half  of 
the  lowest  comparable  value  from  the  Arctic.  (Auth  mod ) 

MP  2491 

SEA-ICE  INVESTIGATIONS  DURING  THE 
WINTER  WEDDELL  SEA  PROJECT. 

Ackley,  S.F.,  ct  al,  1987,  22(5),  p.88-89. 

Wadhams,  P.,  Lange,  M.A 
43-2749 

SEA  ICE,  FRAZIL  ICE,  ICE  COVER  THICKNESS, 
ICE  CORES,  ANTARCTICA— WEDDELL  SEA. 

Sea  ice  studies  conducted  during  the  Winter  Weddell  Sea 
Project  arc  described  The  field  efforts  consisted  of  ice- 
dcformaiion  experiments,  ice-thickness  measurements  by  cor¬ 
ing  and  drilling,  surface  wave  investigations,  aerial  photography 
and  hourly  visual  observations  of  surface  morphology  and 
ICC  conditions,  radar  ice-thickness  measurements,  microwave 
emission  studies,  and  joint  physical-biological  icc-property 
studies  from  cores  to  chaiactenzc  the  sea  ice  as  a  habitat 
Several  of  the  studies  showed  the  relative  importance  of 
an  ice-advance  process  controlled  by  wave  and  swell  action 
during  the  freeze-up  process.  Ice  thickness  measurements 
are  plotted  and  discussed 

MP  2492 

ICE-INDUCED  VIBRATIONS  OF  STRUC¬ 
TURES. 

Sodhi,  D  S ,  Fca  1989,  Sr  89-5,  Work!  tg  group  on  icc 
forces.  4ih  siatc-of-thc-art  report,  edited  by  G.W. 
Timeo,  p.189-221.  ADA-207  546.  Refs.  p.217-22I 
Also  in  lAHR  Symposium  on  Icc.  9th,  sapporo,  Japan, 
Aug.  23-27.  1988.  Proceedings,  Vol.2.  p  625-657. 
43-2818 

ICE  LOADS,  STRUCTURES.  VIBRATION.  ICE 
SHEETS,  ICE  SOLID  INTERFACE. 


Vertical  structures  are  often  placed  in  icc  environments  where 
they  are  subjected  tj  ice  action.  Under  certain  conditions, 
they  vibrate  as  a  result  of  interaction  with  a  moving  ice 
sheet  Various  theories  and  concepts  have  been  proposed 
to  explain  the  ice-induced  vibntion  A  review  of  the 
literature  on  this  subject  is  presented  here 
MP  2493 

FRACTURE  OF  S2  COLUMNAR  FRESHWATER 
ICE:  FLOATING  DOUBLE  CANTILEVER  BEAM 
TESTS. 

Bentley,  D.L.,  et  al,  lAHR  Symposium  on  Ice,  9th, 
Sapporo,  Japan,  Aug.  23-27,  1988.  Proceedings, 
Vol.l,  [1988],  p.l52-i6l,  Refs,  p.160-161. 

Dempsey,  J.P.,  Sodhi,  D.S.,  Wei,  Y. 

43-2918 

ICE  STRENGTH.  ICE  HARDNESS,  ICE  CRACKS, 
CRACKING  (FRACTURING),  ARTIFICIAL  ICE, 
FLOATING  STRUCTURES.  ANALYSIS  (MATH¬ 
EMATICS). 

A  series  of  30  fracture  toughness  tests  were  performed  on 
laboratory-grown  S2  columnar  freshwater  tee  at  high  homolo¬ 
gous  temperstures  (-2  to  0  Q  llie  floating  double  cantilever 
beam  specimen  used  and  the  monitoring  of  the  crack  mouth 
opening  displacement  in  addition  to  the  applied  load  provided 
a  means  for  obtaining  an  apparent  fracture  toughness,  an 
effective  elastic  modulus,  a  lower-bound  estimate  of  the  crack 
speed,  and  a  side-loaded  flexural  strength  of  the  ice.  An 
expression  for  the  apparent  fracture  toughness  as  a  function 
of  (he  applied  load,  specimen  geometry,  and  ice  thickness 
was  developed  using  a  finite  element  program.  Thi.s  allowed 
comparison  with  previously  published  values  for  the  toughness 
of  freshwater  ice  The  small  range  of  scatter  in  apparent 
fracture  toughness  vslues  as  well  as  (he  ability  to  measure 
other  mechanical  properties  of  the  ice  indicates  the  usefulness 
of  such  tests. 

MP  2494 

STRAIN  ENERGY  FAILURE  CRITERION  FOR 
S2  FRESHWATER  ICE  IN  FLEXURE. 

Cole,  D.M.,  lAHR  Symposium  on  Ice,  9th,  Sapporo, 
Japan,  Aug.  23-27,  1988.  Proceedings,  Vol.l, 
(1988],  p.206-215,  14  refs. 

43-2923 

NUCLEATION,  ICE  RELAXATION.  TENSILE 
PROPERTIES,  GRAIN  SIZE.  MATHEMATICAL 
MODELS,  TEMPERATURE  EFFECTS. 

This  psper  dcKnbcs  the  development  of  a  model  for  the 
flexural  strength  of  $2  freshwater  ice  in  simple  bending 
under  isothermal  conditions.  The  model  applies  to  the 
case  of  nucleation-controlled  failure  and  addresses  temperature 
and  grain  size  effects  The  derivation  balances  the  energy 
supplied  by  stress  relaxation  with  the  energy  required  to 
overcome  the  barrier  to  crack  nucieation  and  the  energy 
to  form  new  surface  area  The  nucieation  barrier,  whicn 
IS  not  yet  fully  specifled.  can  be  determined  from  expenmental 
results  and  appears  to  be  independent  of  temperature  for 
the  flexural  case  under  consideration  The  physical  reason¬ 
ing  behind  the  model  leads  to  a  mathematical  form  that 
dtlTers  somewhat  from  the  expression  generally  used  to  repre¬ 
sent  similar  experimental  results  The  conceptual  basis 
for  (he  model  draws  from  observations  on  the  flexural  tests, 
from  published  microscopic  observations  for  ice  and  from 
the  literature  on  nucieation  theory  The  model  predictions 
compare  favorably  with  published  expenmental  results  for 
the  flexural  strength  as  a  function  of  temperature  in  the 
range  of  -I  to  -19  C  and  as  a  function  of  grain  size  in 
(he  range  of  0(X)2  to  0(X)6  m 
MP  2495 

RESULTS  FROM  INDENTATION  TESTS  ON 
FRESHWATER  ICE. 

Sodhi,  D.S.,  ct  al,  lAHR  Symposium  on  Ice,  9th,  Sap¬ 
poro,  Japan,  Aug.  23-27,  1988  Proceedings,  Vol.l, 
(1988),  p.341-350,  9  rcfs. 

Nakazawa,  N. 

43-29.34 

IMPACT  TESTS.  TENSILE  PROPERTIES.  COM¬ 
PRESSIVE  PROPERTIES,  ICE  PRESSURE, 
VELOCITY,  EXPERIMENTATION. 

Indentation  tests  were  performed  by  pushing  vertical,  flat 
indentors  of  50-  and  100  r.m  widths  into  freshwater  columnar 
ice  of  different  thicknesses  (25-60  mm)  at  different  velocities 
(1-9  mm/s)  Extensive  data  on  forces,  displacements  and 
acoustic  emissions  were  recorded,  and  some  of  these  are 
presented  in  this  paper  Depending  on  the  velocity  of 
(he  indentor,  ductile  or  brittle  behavior  of  ice  was  observed 
A  (ew  attempts  to  measure  the  preMure  at  the  interface 
during  ICC  crushing  indicated  a  uniform  pressure  distribution 
Later  in  (he  program,  the  interaction  forces  were  measured 
at  the  icC'Struclurc  interface  by  supporting  indentor  plates 
on  three  load  ceils  With  this  system,  the  ]  nts  of  action 
of  the  resultant  forces  were  found  to  be  in  the  center  of 
tlie  contact  area,  indicating  uniform  pressure  distribution. 

MP  2496 

HIGH-FLOW  AIR  SCREENS  REDUCE  OR  PRE¬ 
VENT  ICE-BELATED  PROBLEMS  AT  NAVIGA- 
TION  LOCKS. 

Rand,  J  H.,  lAHR  Symposium  on  Icc.  9th,  Sapporo. 
Japan,  Aug.  23-27,  1988  Proceedings,  Vol.2, 
(1988),  p.34-43.  4  refs. 

43-2977 

LOCKS  (WATERWAYS),  ICE  CONTROL.  BUB¬ 
BLING. 


A  variety  of  techniques  have  been  developed  in  the  past 
to  prevent  ice  from  interfenng  with  navigation  lock  operations. 
This  article  desenbes  the  best  technique  developed  that  hu 
been  effectively  demonstrated  at  several  navigation  locks 
m  the  United  States  The  system  consists  of  an  improved 
bubbler  system  that  combines  three  air  manifolds  at  vanous 
locations  within  the  lock  to  control  and  move  the  ice,  allowinji 
normal  lock  operations  even  In  the  most  severe  winter  condi¬ 
tions. 


MP  2497 

DEVELOPMENT  OF  A  RIVER  ICE-PROW. 
PART  2. 

Tatinclaux,  J.C.,  lAHR  Symposium  on  Ice,  9th,  Sap¬ 
poro,  Japan,  Aug.  23-27,  1988.  Proceedings,  Vol.2, 
[1988],  p.44-52,  9  refs. 

43-2978 

RIVER  ICE,  ICE  NAVIGATION,  ICE  CONTROL, 
ICE  BREAKING,  ICEBREAKERS,  SHIPS. 

This  paper  desenbes  the  second  phase  in  the  development 
of  a  river  ice-prow  intended  to  be  attached  to  a  rowboat 
for  opening  navigation  channels  or  for  ice  management  in 
the  vicinity  of  the  locks  and  dams  on  the  northeni  nvers 
of  the  United  States  (Illinois,  Ohio,  and  Upper  Mississippi 
nvers)  The  first  prow  concept,  presented  at  the  1986 
lAHR  Ice  Symposium  in  Iowa  City,  proved  dunng  model 
tests  to  be  less  maneuverable  than  desired.  Most  of  the 
difflcuittes  were  attnbuted  to  the  side  ice-cutters  and  to 
a  poor  lengthwise  weight  distnbution  The  be  *’  was  rede¬ 
signed  and  the  side  cutters  were  eliminated.  Model  tests 
showed  greatly  improved  maneuverability  in  ice  without  signifi¬ 
cant  effect  on  the  icebreaking  capability  ol  the  prow  The 
results  of  these  tests  arc  presented  r^nd  discussed. 


MP  2498 

ICE  COVER  FORMATION  DOWNSTREAM  OF 
A  LARGE  RESERVOIR  WITH  VARIABLE  RE¬ 
LEASE. 

Ashton,  G.D.,  lAHR  Symposium  on  Ice,  9th,  Sapporo, 
Japan,  Aug.  23-27,  1988.  Proceedings,  Vol.2, 
(1988),  p.189-198,  3  rcfs. 

43-2992 

DAMS,  RESERVOIRS,  ICE  FORMATION,  ICE 
COVER,  ICE  CONDITIONS. 

On  the  Missouri  River,  downstream  of  Oahe  Dam,  an  ice 
cover  forms,  accumulates  and  retreats  .n  response  to  varying 
air  temperatures,  varying  and  daily  peaking  discharges  of 
up  to  1400  cu  m/s,  and  varying  water  temperatures  of 
the  release.  Extreme  accumulations  of  this  ice  in  some 
years  have  caused  flooding  due  to  the  increased  sta^e  associated 
with  the  resistance  of  the  ice  cover.  A  simulation  of 
the  accumulation  and  retreat  of  (he  ice  cover  has  been 
constructed,  including  the  variability  of  the  discharge,  water 
temperature,  and  air  temperatures,  and  compared  and  calibrat¬ 
ed  against  available  data.  A  discussion  of  the  vanous 
approximations  used  in  the  simulation  is  presented  together 
with  an  assessment  of  the  improvements  that  occur  when 
vanous  parts  of  the  simulation  are  treated  in  more  detail, 
such  as  using  hourly  energy  budgets  rather  than  daily  averages 
based  on  a  simple  bulk  heat  transfer  coefflcient 


MP  2499 

EFFECTS  OF  AN  ICE  COVER  ON  FLOW  IN  A 
MOVABLE  BED  CHANNEL. 

Wuebben,  J.L ,  lAHR  Symposium  on  Ice,  9th,  Sap¬ 
poro,  Japan,  Aug.  23-27,  1988  Proceedings,  Vol.3, 
[1988],  p.137-146,  3  refs. 

43-3027 

WATER  FLOW,  CHANNELS  (WATERWAYS), 
SEDIMENT  TRANSPORT,  ICE  COVER  EFFECT, 
ALLUVIUM,  FORECASTING. 

The  formation  of  an  ice  cover  on  an  alluvial  system  results 
in  signiflcanl  changes  m  the  flow  regime  due  to  the  interaction 
between  the  ice  cover,  fluid  flow,  fluid  propenies,  sediment 
and  bedforms  For  the  case  of  uniform  flow  in  a  rigid 
channel,  the  addition  of  aii  ice  cover  of  uniform  thickness 
and  surface  roughness  would  typically  result  m  an  increase 
in  water  depth  and  a  reduction  m  water  velocity  and 
bed  shear  Such  a  flow  can  be  conceptually  split  along 
a  hypothetical  plane  of  zero  shear  located  approximately 
at  the  point  of  maximur.i  velocity  in  any  vertical  profile 
If  this  concept  could  be  extended  to  flow  over  a  movable 
bed.  then  existing  free  surface  sediment  transport  theory 
could  be  applied  to  the  lower  layer  by  treating  it  as  a 
distinct  “open  channel"  case  To  test  the  practicability 
of  using  this  lower  layer  approach  to  predict  sediment  transport 
and  resistance  to  flow  m  an  icc  covered  channel,  a  senes 
of  tests  were  conducted  at  vanous  discharges  in  a  laboratory 
flume  The  sediment  was  a  uniform.  045-mm-diametcr 
quartz  sand  and  bedforms  Mere  in  the  npptc  and  dune 
regimes  For  each  discharge,  a  run  was  initiated  by  establish¬ 
ing  uniform  flow  under  a  simulated  ice  cover  Once  the 
lower  layer  depth  and  discharge  were  determined,  a  corre¬ 
sponding  open  water  flow  was  established  leaving  other  parame¬ 
ters  unchanged  The  ice  covered  and  free  surface  flows 
were  then  compared  based  on  sediment  discharge,  bed  form 
geometry,  and  energy  slope  to  determine  the  applicability 
of  the  lower  layer  approach 
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MP  2500 

FORECASTING  RIVER  WATER  TEMPERA¬ 
TURES. 

Daly,  S.F.,  lAHR  Symposium  on  Ice,  9th,  Sapporo, 
Japan,  Aug.  23*27,  1988  Proceedings,  Vol.3, 
tI988],  p.i80*i88,  6  refs. 

43-3031 

FORECASTING,  WATER  TEMPERATURE,  WA* 
TERSHEDS,  AIR  WATER  INTERACTIONS, 
RIVER  ICE,  MATHEMATICAL  MODELS. 

The  water  temperature  of  a  river  at  any  point  reflects  how 
the  upstream  watershed  responds  to  heat  transfer  with  the 
environment.  The  ability  to  model  this  response  provides 
a  way  to  forecast  future  river  water  temperatures,  which 
could  be  an  important  part  of  an  ice  forecasting  program. 
This  paper  presents  a  model  of  the  watershed  response. 
In  the  model  the  overall  environmental  heat  transfer  is  calculat* 
ed  based  on  two  terms*  one  linearly  dependent  on  the  difference 
between  the  water  and  air  temperature.  The  response 
of  the  watershed  is  determined  by  analyzing  the  past  records 
of  air  and  water  temperature  From  these  records,  monthly 
or  seasonal  response  coeffleients  for  the  watershed  are  deter¬ 
mined.  Forecasts  of  future  air  temperature,  along  with 
the  known  water  temperature  at  the  time  of  the  forecast, 
are  used  to  forecast  water  temperature.  Water  temperature 
can  be  forecast  for  any  future  data,  however,  in  practice 
the  accuracy  is  limited  by  the  current  limitations  of  air 
temperature  forecasts.  Ihe  model  is  applied  to  the  Ohio 
River,  and  results  are  shown  as  hmdeasts  of  water  temperature 
based  on  the  actual  recorded  air  temperatures,  and  hindcasts 
of  'likely  ice  penods"  based  on  the  actual  recorded  data 
The  model  can  be  used  to  forecast  likely  tee  periods  in 
large  and  small  watersheds,  is  designed  to  be  used  with 
real-time  water  temperature  measurements  and  is  particularly 
useful  for  forecasting  tributary  water  temperatures  as  boundary 
conditions  for  more  elaborate  models. 

MP  2501 

LABORATORY  STUDY  OP  TRANSVERSE 
VELOCITIES  AND  ICE  JAMMING  IN  A  RIVER 
BEND. 

Zufelt,  J.E.,  et  al,  lAHR  Symposium  on  Ice,  9th,  Sap¬ 
poro,  Japan,  Aug.  23*27,  1988.  Proceedings,  Vol.3, 
fl988i,  p.189-197,  6  refs. 

Sun,  Z.C. 

43-3032 

VELOCITY.  ICE  JAMS,  ICE  FLOES.  RIVER  ICE, 
RIVER  FLOW.  SIMULATION. 

The  velocity  field  through  a  nver  bend  is  greatly  affected 
by  its  channel  curvature,  primarily  by  the  action  of  centrifugal 
acceleration.  The  streamwise  velocity  gradient  is  responsible 
for  a  nonuniform  distribution  of  centrifugal  forces,  which 
results  m  a  radial  circulation  River  bends  have  long 
been  reported  as  the  locations  for  the  initiation  and  develop¬ 
ment  of  ice  jams  These  radial  velocities  affect  the  transport 

and  deposition  of  bed  material  and/or  ice  in  the  bend, 
resulting  in  nonuniform  depths  and  ice  thicknesses  over  a 
cross  section.  The  streamwise  and  transverse  velocity  pro¬ 
files  through  a  90  deg  bend  of  a  laboratory  flume  were 
examined.  A  variety  of  discharge,  bed  roughness,  and 
water  surface  conditions  were  tested.  Including  smooth  and 
rough  simulated  ice  covers  The  effects  of  each  vanable 
on  the  velocity  field  were  identified 
MP  2502 

FRACTURE  EXPERIMENTS  ON  FRESHWATER 
AND  UREA  MODEL  ICE. 

Bentley,  D.L.,  et  al,  Aug.  1988,  No.88.7.  152p.,  Refs, 
passim.  For  individual  papers  see  40*4558, 42*3565, 
and  43*2918. 

Dempsey,  J.P.,  Sodhi,  D.S. 

43*3040 

ICE  MODELS,  ARTIFICIAL  ICE.  UREA.  ICE 
STRENGTH,  ICE  BREAKING.  CRACKING 
(FRACTURING),  ICE. 

MP  2503 

EMERGING  METEORITE:  CRYSTALLINE 
STRUCTURE  OF  THE  ENCLOSING  ICE. 

Gow,  A.J ,  et  al,  1989,  No.28,  p.87-91,  6  refs. 
Cassidy,  W.A. 

43*3079 

ICE  CRYSTAL  STRUCTURE,  GEOCHRONOLO¬ 
GY,  ANTARCriCA-ALLAN  HILLS. 

While  searching  for  meteorites  in  the  Allan  Mills  region 
during  the  austral  summer  of  1982*i983,  a  small,  walnut¬ 
sized  meteorite  was  discovered  with  just  its  tip  protruding 
above  the  tee  surface.  The  meteorite  appeared  to  be 
still  embedded  in  the  original  ice  and  becoming  exposed 
for  the  first  time  at  the  ablation  surface  If  thu  interpretation 
were  proved  correct,  this  would  be  the  first  example  observed 
in  Antarctica  of  an  emerging  stone,  a  discovery  of  special 
importance  because  the  terrestrial  age  of  the  meteorite  would 
be  the  same  as  that  of  the  enclosing  ice  This  study 
was  undertaken  to  determine  if  the  crystalline  properties 
of  the  ice  were  consistent  with  the  notion  that  the  ice 
enclosing  the  meteorite  is  coeval  with  the  terrestnai  age 
of  the  meteorite  Following  remeasurement  and  photogra 
phy  the  ice  block  was  split  apart  by  wedging  and  the  meteorite 
removed  The  re  was  then  cut  m  three  mutually  perpendteu 
lar  directions  m  order  to  evaluate  (h:  three  dimensional 
picture  of  the  crystal/bubble  structure  of  the  ice  It  is 
concluded  from  the  analysis  that  the  meteorite  'Aas.  in  fact. 
Just  emerging  at  the  ablation  surface  when  it  was  discovered. 
(Auth.) 


MP  2504 

VEHICLES  FOR  FREIGHT-HAULING  AND 
FOR  SCIENCE  TRAVERSES  IN  ANTARCTICA. 
Mcllor,  M.,  Hanover,  NH,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  (1988],  Var 
P. 

44-224 

TRACTORS.  TRACKED  VEHICLES,  LOGISTICS. 
TRAVERSES,  SNOW  VEHICLES,  CARGO. 
Proposals  for  freight  hauling  vehicles  in  Antarctica,  submitted 
by  Caterpillar  Inc.  to  CRREL,  are  presented.  Various 
models  of  Caterpillar  LGP,  Challenger,  and  High  Speed 
Hauler  tractors  are  desc.ibiMl 


MP  2505 

PLANING  MACHINES  FOR  BUILDING  RUN¬ 
WAYS  ON  ICE. 

Mcllor,  M.,  Hanover,  NH,  U.S  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  (1989],  8p. 

•f  attachments. 

44-225 

ICE  RUNWAYS,  ICE  CUTTING,  CONSTRUC¬ 
TION  EQUIPMENT,  ANTARCTICA— MCMUR- 
DO  STATION. 

An  ice  runway,  300  ft  by  10.000  ft.  able  to  accommodate 
the  C-130  military  air  transport,  is  proposed  for  the  Ross 
Ice  Shelf  near  McMurdo  Station  Caterpillar  Inc,  was 
rc<}uested  to  submit  proposals  for  ice  planing  machines  to 
build  the  runway.  A  modified  Caterpillar  rR-450  pavement 
profiler  and  RR-2S0  road  reclaimer  look  promising 


MP  2506 

ICE  FORMATION  DOWNSTREAM  OF  OAHE 
DAM— 1987-1988  WINTER. 

Ashton,  G.D.,  Hanover,  NH.  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1988,  37p,  1 
ref. 

44*226 

DAMS,  ICE  FORMATION,  FLOOD  CONTROL, 
ICE  CONTROL,  ICE  CONDITIONS,  RESER¬ 
VOIRS,  UNITED  STATES— SOUTH  DAKOTA— 
OAHE  DAM. 


MP  2507 

WINTER  WATER  QUALITY  IN  LAKES  AND 
STREAMS. 

Calkins,  D.J.,  et  al,  Hanover,  NH,  U  S  Army  Cold 
Regions  Research  and  Engineering  Laboratory, 
(1988],  8p,  Presented  at  Corps  of  Engineers  7th 
Seminar  on  Water  Quality,  Charleston,  SC.  Feb.  23- 
25,  1988.  11  refs 
Ashton,  G.D. 

44-227 

WATER  CHEMISTRY,  LAKE  WATER,  ICE 
COVER  EFFECT,  ICE  CONDITIONS,  SURFACE 
WATERS. 


MP  2508 

YEAR  OF  BOWEN  RATIOS  OVER  THE  FROZ¬ 
EN  BEAUFORT  SEA. 

Andreas,  E.L.,  Sep.  15.  1989,  94<C9),  p.l2, 721-12,- 
724.  15  refs. 

44-231 

ICE  HEAT  FLUX,  LATENT  HEAT.  SEA  ICE.  SEA- 
SONAL  VARIATIONS,  AIR  TEMPERATURE. 
ICE  AIR  INTERFACE.  ANALYSIS  (MATH¬ 
EMATICS), 


MP  2509 

COMPUTER-GENERATED  GRAPHICS  OF 
RIVER  ICE  CONDITIONS. 

Bilello,  M.A..  et  al,  Northern  Research  Basins  Sym¬ 
posium/Workshop,  7th,  Iluhssat,  Greenland,  May  25- 
June  1, 1988  Applied  hydrology  in  the  development 
of  northern  basins,  Copenhagen,  1988.  p.21 1-219,  3 
refs. 

Gagnon.  J.J.,  Daly,  S.F. 

44-250 

RIVER  ICE,  ICE  CONDITIONS.  COMPUTER 
PROGRAMS. 

Timely  information  on  mcr  kc  vunditions  i»  csvcnual  lo 
the  shipping  industry  on  ice-pronc  inland  waterways  where 
navigation  throughout  the  winter  is  required  Included 
in  a  nver  icc  management  program  arc  daily  uc  observations 
on  nvr.a  m  PA  and  WV  Hand-drawn  displays  of  these 
ice  v-onditions  were  made  from  the  alphanumeric,  coded  records, 
but  they  required  excessive  time  to  prepare  To  expedite 
the  availability  of  such  diagrams,  a  computer  graphics  program 
was  developed  Initial  computer  grapiiics  printed  in  black 
and  while  showed  the  coverage  and  extent  of  river  ice. 
and  whether  the  tee  was  running  or  stationary  Further 
modifications,  m  which  color  graphics  were  used,  made  i( 
possible  to  also  include  icc  thickness  and  other  reported 
river  ice  characteristics  such  as  clear  or  rolling  ice 


MP  2510 

DEVELOPMENT  OP  A  DYNAMIC  ICE  BREAK¬ 
UP  CONTROL  METHOD  FOR  THE  CONNECTI¬ 
CUT  RIVER  NEAR  WINDSOR,  VERMONT. 
Ferrick,  M.G.,  et  a!,  Northern  Research  Basins  Sym¬ 
posium/Workshop,  7th,  Ilulissat,  Greenland,  May  25- 
June  1, 1988.  Applied  hydrology  in  the  development 
of  northern  basins,  Copenhagen,  1988.  p.221.233,  9 
refs. 

Lemieux,  G.E.,  Wcyrick,  P.B.,  Demont,  W. 

44-251 

ICE  BREAKUP,  RIVER  ICE,  ICE  CONTROL,  ICE 
JAMS,  FLOODS. 

The  Comish-Windsor  bndge  is  the  longest  covered  bndge 
in  the  United  States  and  has  significant  historical  value. 
Dynamic  ice  breakup  of  the  Connecticut  River  can  threaten 
the  bndge  and  cause  flood  damage  in  Windsor,  VT.  The 
authors  monitored  ice  conditions  throughout  the  1985-86 
winter,  observed  a  midwinter  dynamic  ice  breakup,  conducted 
controlled  release  tests  during  both  open  water  and  ice  cover 
conditions,  and  analyzed  more  than  60  years  of  temperature 
and  discharge  records.  River  regulation  presents  alternatives 
for  ice  management  that  would  minimi,  e  water  levels  dunng 
breakup  In  this  paper  the  basis  of  a  method  is  developed 
to  produce  a  controlled  ice  breakup  at  lower  stage  and 
discharge  than  occur  during  major  natural  events 

MP  2511 

CORRELATION  FUNCTION  STUDY  FOR  SEA 
ICE. 

Lin.V.C,  et  a!,  Nov.  15,  1988,  93(Cn),  p.14,055- 
14,063,  50  refs. 

Kong,  J.A.,  Shin,  R.T.,  Gow,  A.J.,  Arcone,  S.A. 
44-261 

SEA  ICE,  ARTIFiriAL  ICE,  DIELECTRIC  PROP¬ 
ERTIES,  ANALYSIS  (MATHEMATICS).  CORRE¬ 
LATION.  REMOTE  SENSING,  REFLECTIVITY, 
BRINES. 

MP  2512 

WINTER  FIELD  TESTING  OF  U.S.  NAVY  FLEET 
HOSPITAL. 

Sletten,  R.S.,  et  al,  Hanover,  NH,  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory, 
(1988),  lOp.,  Presented  at  Test  Technology  Sym¬ 
posium,  Johns  Hopkins  University,  Jan  1988. 

Crory,  F.E. 

44-269 

PORTABLE  SHELTERS,  MILITARY  FACILI¬ 
TIES,  COLD  WEATHER  TESTS. 

The  li  S  Navy  has  designed  and  initiated  procurement  of 
more  than  20  modular,  containerized  fleet  hospitals  ranging 
m  size  from  250  to  1000  beds  The  hospitals  are  tent- 
based  but  include  specially  outfitted  hard  shelters  for  operating 
rooms,  labs,  and  other  hospital  functions  Interconnected 
tent  Wings  comprise  the  wards,  casualty  receiving,  and  some 
administrative  functions  Hospital  staffare  housed  in  general 
purpose  tents  Piped  water  and  wastewater  systems  are 
provided  m  the  hospital  All  wards  and  outfitted  shelters 
ire  provided  with  electrical,  heating,  and  air-conditioning 
equipment.  All  hospital  components  were  designed  to 
operate  within  a  temperature  range  of  ■fl2S  F  to  -10  F, 
but  the  lower  end  of  this  range  had  not  been  evaluated 
under  actual  winter  conditions  At  the  request  of  the 
Navy’s  Fleet  Hospital  Program  office,  representative  sections 
of  a  fleet  hospital  were  tested  at  CRREL  fr'im  Dec  1986 
through  May  1987  The  hospital  was  instrumented  with 
approximately  100  thermocouples,  and  temperatures  were 
recorded  every  3  hours  throughout  the  test  period  Exten¬ 
sive  weather  records  were  collected  by  an  on-site  meteorologi¬ 
cal  station  Several  subsystem  failures  were  identified  and 
documented,  primarily  in  the  heating,  electrical,  and  wastewa¬ 
ter  facilities  Modificatinns  were  made  to  the  plumbing 
and  heating  systems  in  an  effort  to  correct  identified  failures 
or  to  improve  the  erfecliveness  of  the  systems 

MP  2513 

EXPERIMENTAL  METHODS  FOR  DECON¬ 
TAMINATING  SOILS  BY  FREEZING. 

Ayorindc,  O.A  .  cl  al,  Hanover,  NH,  U  S  Army  Cold 
Regions  Research  and  Engineering  Laboratory, 
[1988],  lip.  Presented  at  Test  Technology  Sym¬ 
posium,  John  Hopkins  University,  Laurel,  MD.  Jan. 
26-28,  1988.  6  refs. 

Ferry,  L  B.,  Pidgeon,  D.,  Iskandar.  I  K. 

44-270 

ARTIFICIAL  FREEZING,  WASTE  TREATMENT, 
SOIL  FREEZING.  SOIL  POLLUTION,  WASTE 
DISPOSAL,  SOIL  WATER  MIGRATION. 

[.aboraioiy  methods  were  developed  to  demonstrate  and  evalu¬ 
ate  the  feasibility  of  using  artiricial  soil  freezing  as  a  cost- 
effective  technique  m  general  site  decontamination  This 
effort  IS  part  of  CRRLLs  artiHcial  freezing  research  .urogram 
for  hazardous  waste  management  The  study  attempted 
to  quantify  parameters  which  influence  contaminant  transport 
in  soils  during  freezing  .Among  the  influencing  parameters, 
freezing  rate  was  found  to  be  the  most  significant  Contami¬ 
nant  movement  proflics  m  soils  dunng  freezing  were  measured 
t.aboratory  column  studies  showed  a  significant  mobility  of 
volatile  organics,  such  as  benzene,  chloroform  and  toluene, 
when  Lebanon  silty  soil  contaminated  with  these  organics 
was  frozen  from  the  bottom  up  A  range  of  25-6779 
reduction  in  contaminant  concentration  was  measured  in 
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the  frozen  toil  sample  when  subjected  to  an  averafe  freeztot 
rate  of  0.25  cm/day,  with  the  concentration  increase  found 
just  around  the  freezing  front.  However,  a  corresponding 
25^7%  increase  in  concentration  ahead  of  the  freezing  front 
was  not  obtained  u  expected,  due  to  contaminant  losses 
through  volatilization,  biodegradation  and  sorption.  A  math* 
ematicai  correlatioii  was  established  between  the  contaminant 
relative  change  in  concentration  and  their  octanol*water  parti* 
tion  coefficients.  The  welhcorrelated  relationship  strongly 
sugtests  the  dependence  of  the  freeziog*induced  mobility 
of  the  specific  organic  contaminant  component  on  its  octanol* 
water  value. 

MP  2514 

PROTOTYPE  TESTING  PAaLHlES  FOR 
HELD  EVALUATION  OF  CONTAMINANT 
TRANSPORT  IN  FREEZING  SOILS. 

Ayorlnde.  O.A.»  et  tl,  Hanover,  NH,  U.S.  Army  Cold 
Regions  Research  and  Engineering  Laboratory, 
[1988],  29p.,  Presented  at  the  International  Confer¬ 
ence  on  Physiochemical  and  Biological  Detoxification 
of  Hazardous  Wastes,  Atlantic  City,  NJ,  May  3-S, 
1988.  10  refs. 
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ARTinCIAL  FREEZING.  WASTE  TREATMENT, 
SOIL  FREEZING.  SOIL  POLLUTION,  WASTE 
DISPOSAL  TEST  EQUIPMENT,  SOIL  TESTS, 
SOIL  WATER  MIGRATION. 

Recently,  artificial  freezing  has  been  identified  as  a  potential 
and  plausible  technique  for  treating  soil  contamination  as 
well  as  for  general  site  decontamination.  As  part  of  the 
overall  CRREL  artificial  freezing  research  program  for  toxic 
and  hazardous  waste  management  and  control  in  cold  regions, 
a  large*scale  prototype  testing  facility  has  been  constructed 
to  stiMy  and  evaluate  contaminant  movement  in  soils  during 
freezing  The  contaminants  proposed  to  be  used  for  the 
study  include  volatile  organics,  such  as  chloroform,  toluene, 
and  benzene,  and  non-volatile  organics,  such  as  TNT  and 
RDX.  Variation  in  contaminant  concentration  during  freez¬ 
ing  would  be  obtained  by  soil  coring  and  sampling  tubes 
in  different  locations.  Contaminant  concentration  would 
be  determined  using  a  gu  chromatograph /mass  spectrometer 
and  high-precision  liquid  chromatograph. 

MP  2515 

USE  OP  INNOVATIVE  FREEZING  TECH¬ 
NIQUE  FOR  W^SITV  TREATMENT  OF  CON¬ 
TAMINATED  SOILS. 

Ayorinde,  O.A.,  et  al,  International  Conference  on 
New  Frontiers  for  Hazardous  Waste  Management, 
3rd,  Pittsburgh,  PA,  Sep.  10-13, 1989.  Proceedings, 
rl989],  p.489-498,  14  refs. 

Perry,  L.B.,  Iskandar,  I.K. 
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ARTIFICIAL  FREEZING,  SOIL  FREEZING. 
WASTE  TREATMENT.  SOIL  POLLUTION, 
WASTE  DISPOSAL,  SOIL  WATER  MIGRATION, 
EXPLOSIVES. 

In  the  past  few  years,  CRREL  hu  been  investigating  the 
use  of  artificial  freezing  as  an  innovative  technioue  for  soil 
decontamination.  A  preliminary  laboratory  study  was  con* 
ducted  specifically  to  evaluate  and  analyze  the  possibility 
of  mobilizing  different  types  of  contaminants  by  freezing 
in  Lebanon  silt.  Contaminants  investigated  were  explosive 
residues  most  extensively  found  at  the  U.S.  Army  ammunition 
plants  as  well  as  volatile  organic  compounds  (VOCs),  such 
u  chloroform  and  toluene.  Explosives  studied  were  2.4,6- 
trinitrotoluene  CfNT),  hexahydro*l,3,5*trinitrO'1.3,5-triazine 
(RDX),  octahydro*l,3.5.7-tetranitro*1.3.5.7*tetrazocine 
(HMX),  2,6-dinitrotoluene  (2,6*DNT),  ortho-nitrotoluene  (O* 
NT),  and  meta-nitrotoluene  (M-NT)  Preliminary  data 
from  the  laboratory  column  studies  suggested  that  there 
was  a  certain  degree  of  movement  of  both  explosives  and 
VOCs  when  soil  columns  of  Lebanon  silt  saturated  with 
these  contaminants  were  frozen  unidirectionally  from  the 
bottom  up.  Slopes  of  the  control  and  frozen  soil  concentra¬ 
tion  profiles  were  statistically  analyzed  and  a  comparison 
between  them  was  made  One  freeze  cycle  at  an  average 
freezing  rate  of  0.5  cm  /day  wu  used.  Insignificant  amounts 
of  movement  (<10%  change)  were  observed  for  RDX,  HMX 
and  TNT.  Relatively  greater  movements  (20-40%  change) 
were  observed  for  2,6  DNT,  0-NT,  M-NT,  toluene  and 
chloroform  For  given  freezing  rate,  freeze-thaw  cycles, 
soil  and  moisture  content,  it  was  hypothesized  from  this 
and  other  previous  expcnmental  data  that  the  ability  to 
move  any  contaminant  by  freezing  strongly  depends  on  the 
type,  initial  concentration  level  and  the  soil/chemieal  interac¬ 
tion  of  the  contaminant. 
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VIBRATING  WIRE  TECHNOLOGY  FOR  SET¬ 
TLED  DUST  MONITORING. 

Dutu,  P.K.,  et  al.  Battlefield  Dust  Environment  Sym¬ 
posium,  3rd.  Proceedings,  edited  by  R.R.  Williams 
and  R.E.  Davis,  rl988],  p.71-82,  2  refs. 

Runsudler,  P.W. 
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DUST,  DETECTION.  REMOTE  SENSING.  MEA¬ 
SURING  INSTRUMENTS. 

A  new  remote  operating  sensor  for  accurate  and  continuous 
monitonng  of  dust  settlement  rate  is  described.  The  system 
was  developed  for  monitoring  settled  dust  in  underground 
coal  mines,  but  it  is  conceived  that  it  can  also  be  used 


for  monitoring  duit  deposition  In  many  other  situations. 
The  design  it  based  upon  vibrating  wire  technology,  which 
makes  the  device  insensitive  to  lead  wire  resistance,  contact 
resistance,  ground  leakage,  and  humidity,  which  are  common 
i^trument  problems  in  any  field  environment.  The  portable 
readout  is  microprocessor  based,  and  can  read  up  to  10 
remote  sensors  connected  through  a  switch  module.  Dust 
loading  on  the  aensora  U  read  directly  in  mg/sq  cm.  In 
use,  the  10  tensors  can  be  pt^ed  at  various  locations,  and 
all  can  be  monitored  with  their  cables  terminating  at  a 
central  station  where  the  switch  module  is  located.  The 
maximum  nermltaible  distance  of  the  sensors  from  the  readout 
is  about  1.6  km.  The  readout  unit  weighs  4  kg  and 
is  rugged  and  sptuh-proof.  Both  the  sensor  and  the  readout 
unit  were  tested  for  shock  and  vibration,  and  both  met 
military  standards.  The  sensors  are  temperature  compensat¬ 
ed  and  can  detect  changes  in  dust  loading  at  small  as 
0.5  mg/sq  m.  The  total  range  of  the  sensor  is  0  to 
500  mg/sq  cm.  The  paper  describes  the  principle  by 
which  the  sensors  operate,  the  assembly  procedures,  and 
the  results  of  sensor  calibration,  stability  and  repeatability 
tests.  The  details  of  the  readout  tuiit  are  also  described. 
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HOPKINSON  PRESSURE  BAR  APPARATUS:  A 
TOOL  FOR  RAPID  ASSESSMENT  OF  MATERI¬ 
AL  PROPERTIES  AT  HIGH  STRAIN  RATES. 
DutU,  P.K.,  et  al,  Test  Technology  Symposium,  1st, 
Jan.  2S-28,  1988.  Proceedings,  Vol.2,  [1988], 
p.885-903,  20  refs. 

Farrell,  D.,  Kalafut,  J. 
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STRAIN  MEASURING  INSTRUMENTS,  STRAIN 
TESTS,  ICE  LOADS,  DYNAMIC  LOADS,  IM- 
PACT  TESTS,  ICE  DEFORMATION. 

The  split  Hopkinson  bar  is  an  analysis  tool  that  allows 
material  characteristics  to  be  determined  under  high  stram 
rate  loading  conditions  (50  to  1000  strains  per  second), 
in  the  techniques  described,  the  material  under  test  U  cooled 
with  liquid  nitrogen  (lowing  throu^  coils  surrounding  the 
test  specimen,  ^e  technique  incorporates  computer  control 
over  the  data  collection  and  analysts  so  the  material  pro^rties 
are  determined  rapidly.  To  illustrate  the  capability  of 
the  teating  method,  a  demonstration  using  ice  as  a  material 
is  include. 
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INTAKE  DESIGN  FOR  ICE  CONDITIONS. 
Ashton,  G.D.,  Developments  in  Hydraulic  Engineer¬ 
ing,  Vol.5.  Edited  by  P.  Novak,  London,  Elsevier 
Applied  Science  Publishers,  1988,  p.t07-138, 44  refs. 
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ICE  CONTROL.  WATER  INTAKES,  ICE  ACCRE¬ 
TION,  FRAZIL  ICE.  ICE  FORMATION,  WATER 
FLOW,  STABILIZATION,  COUNTERMEAS¬ 
URES.  HYDRAULIC  STRUCTURES,  RIVER  ICE, 
FLUID  DYNAMICS,  LAKE  ICE. 
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ENGINEERING  GEOLOGY  STUDIES  ON  THE 
NATIONAL  PETROLEUM  RESERVE  IN  ALAS¬ 
KA. 

Kachadoorian,  R.,  et  al.  Geology  and  exploration  of 
the  National  Petroleum  Reserve  in  Alaska,  1974  to 
1982.  Edited  by  G.  Gryc,  Washington,  D.C.,  1988, 
p.899-922,  15  refs. 

Crory,  F.E. 
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ROADS,  WELLS,  RESEARCH  PROJECTS,  RUN¬ 
WAYS,  DRILLING,  GRAVEL,  SEASONAL 
FREEZE  THAW.  SANDS. 

The  U.S.  Geological  Survey  (USGS)  ha>  been  charged  with 
the  responiibility  of  evaluating  the  petroleum  potential  of 
the  National  Petroleum  Reserve  in  Aluka  (NPRA)  This 
work  had  already  been  initiated  by  the  US  Navy,  from 
whom  the  NPRA  was  transferred  to  the  Department  of 
the  Intenor  To  help  fulfill  its  responsibility,  the  USGS 
in  Feb  1977  started  an  engineenng  geology  program  to 
provide  the  geotechnical  support  necessary  for  the  exploration 
program.  The  USGS  requested  (he  U  S.  Army  Waterways 
Experiment  Station  (WES)  at  Vicksburg.  MS,  and  the  U  $ 
Army  Cold  Regions  RcKsrch  and  Engineenng  Laboratory 
(CRREL)  at  Hanover.  NH,  to  conduct  studies  to  obtain 
the  physical  parameters  required  to  evaluate  and  solve  some 
of  the  geotechnical  and  engineenng  problems.  All  of  the 
NPRA  is  underlain  by  permafrost,  and  thus  virtually  all 
of  the  engineering  and  geotechnical  problems  encountered 
during  (he  construction  of  the  well  sites  and  subsequent 
drilling  were  associated  with  p^mafrosi.  The  widespread 
occurrence  of  permafrost  containing  large  amounts  of  near- 
surface  ground  ice  in  (he  form  of  wedges,  masses,  and  inter¬ 
granular  ice  required  that  construction  activity  not  disturb 
the  thermal  regime  of  the  ground  surface,  because  such 
disturbance  could  lead  to  (hawing  of  permafrost  Once 
the  permafrost  was  thawed,  ground  subsidence,  sediment 
flow,  and  impassable  conditions  would  result  Construction 
problems  were  compounded  by  the  necessity  that  all  construc¬ 
tion  tn  the  NPRA  be  done  during  the  winter  months  to 
meet  the  environmental  requirements  Therefore,  the  engi¬ 
neering  geology  program  consistently  addressed  the  impact 
of  the  environment  on  the  facilities  and  the  effeci  of  the 
facilities  on  (he  environment 
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JOKULHLAUPS  from  STRANDLINE  LAKE. 
ALASKA,  WITH  SPEHAL  ATTENTION  TO  THE 
1982  EVENT. 

Sturm,  M.,  et  al,  June  1989,  88-10,  19p.,  14  refs. 
Benson,  C.S. 
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FLOODS,  GLACIAL  LAKES,  ICE  DAMS. 
FLOODING,  SUBGLACIAL  DRAINAGE.  GLA¬ 
CIAL  HYDROLOGY.  UNITED  STATES— ALAS- 
KA-STRANDLINE  LAKE. 

Jtikuthlaups,  or  outburst  floods,  have  occurred  every  1  to  5  yr 
from  Strandline  Lake,  one  of  the  largest  gUcier-dammed  lakes 
in  North  America.  They  flood  the  Beluga  River,  which  wu 
once  in  an  undevelop^  region  but  now  is  spanned  by  bridges 
and  power  lines  leading  to  Aluka's  largest  urban  area.  In 
1982,  a  study  of  the  mechanisms  that  produce  these  jOkulhlaups 
wu  initiated  to  improve  the  ability  to  predict  them  and  thereby 
to  mitigate  their  damages.  Reliable  precursors  appear  to  be  de¬ 
velopment  of  a  distinct  calving  embayment  In  the  lobe  of  the 
Triumvirate  Glacier,  which  dams  Strandllne  Lake,  and  forma¬ 
tion  of  a  number  of  supraglacier  pools.  Contour  maps  made 
from  photos  taken  immediately  before  and  after  the  jbkulhlaup 
of  Sep.  17,  1982  Indicate  that  over  95%  of  the  lake  drained, 
releuing  about  700,000,000  cu  m  of  water.  The  lake  is 
dammed  by  a  glacier  lobe  that  fractures  and  subsides  during  a 
jOkulhlaup,  which  indicates  that  the  release  mechanism  is  hy¬ 
drostatic  lifting  of  ice  offa  subglscisl  spillway;  the  exposed  areu 
surrounding  the  glacier  mar^ns  suggest  that  the  spillway  may 
be  controll^  by  bedrock.  Large  variations  occur  in  the  refill¬ 
ing  period  of  Strsndline  Lake.  Modifications  of  subglacial 
drainage  into  Strsndline  Lake  u  a  result  of  jbkulhlaups,  com¬ 
bined  with  complex  sub-  and  marginal  drainage  patterns,  appsar 
to  exert  controls  which  are  not  understood  but  which  contribute 
to  the  vsrisble  fllliog  rates. 
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COLD-TEMPERATURE  CHARACTERIZATION 
OF  POLYMER  CONCRETE. 

Bigl,  S.R.,  Sep.  1986,  ESL-TR-86-26.  46p.,  4  refs. 
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POLYMERS,  CONCRETE  PAVEMENTS,  CON¬ 
CRETES.  TEMPERATURE  EFFECTS.  COLD 
WEATHER  PERFORMANCE,  COMPRESSIVE 
PROPERTIES,  FLEXURAL  STRENGTH,  CON¬ 
CRETE  AGGREGATES,  CONCRETE  CURING. 
This  report  discussu  laboratory  engineering  tests  that  were 
performed  to  determine  the  properties  of  polymer  concrete 
under  cold  conditions  The  polymer  tuted  wu  Percol- 
S.  a  three-part  polyurethane  resin,  catalyst  smounU  were 
adjusted  so  that  umples  ut  at  approximately  30  seconds. 
The  1 1  eonditions  tuted  involved  variations  or  three  factors: 
(1)  ambient  temperature  (35,  15,  0,  or  -20  deg  F);  (2) 
cure  time  prior  to  tuting  (30  minutu  or  24  hours),  and 
(3)  mobture  content  of  the  aggregate  (dry  or  wet).  Flexural 
strength  wu  determined  at  all  conditions  Tests  of  compres¬ 
sive  strength,  chord  modulus  of  eluticity,  and  Pobsoo*s 
ratio  were  performed  at  each  temperature  on  samples  prepared 
with  dry  aggregate  and  cured  for  30  minutu.  Ruults 
of  the  compresaive  strength,  flexural  strength,  and  modulua 
of  eluticity  tuts,  which  all  decreased  with  temperature, 
remained  above  the  30-minute  minimum  requirementa  at 
temperaturu  from  35  to  0  deg  F,  but  dropped  off  shuply 
•t  the  -20  de,  F  condition.  Simple,  ptepwed  with  wet 
•Urcgite  had  much  lower  nexur.1  stren,ttu  thui  umplea 
prepared  with  dry  auicutc  and  met  the  minimum  require- 
menta  onl>  at  the  35  de,  F  condition.  Poiason'a  ratio, 
which  increued  with  colder  temperaturea,  remained  within 
the  apccined  range  at  35  de,  F  and  15  de,  F  and  exceeded 
the  specification,  at  colder  temperaturea. 
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EFFECT  OF  ICE  PRESSURE  ON  MARGINAL 
ICE  ZONE  DYNAMICS. 

Flato,  G.M.,  et  al,  Sep.  1989, 27(5),  p.514-521, 9  refs. 
Hibler,  W.D.,  III. 
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SEA  ICE,  ICE  PRESSURE,  ICE  MODELS,  CAVI¬ 
TATION,  WIND  FACTORS,  ICE  EDGE,  FLOAT¬ 
ING  ICE,  ICE  STRENGTH,  DRIFT,  ICE  ME¬ 
CHANICS,  COMPRESSIVE  PROPERTIES,  MASS 
TRANSFER. 
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THICKNESS  DISTRIBUTION  OF  ACCRETED 
ICE  GROWN  ON  ROTOR  BLADES  UNDER 
LABORATORY  CONDITIONS. 

Itagaki,  K.,  et  al.  International  Conference  on  Atmo¬ 
spheric  Icing  of  Structures,  4th,  Paris.  Sep.  5-7,  1988. 
Proceedings,  1988,  p.  152- 1 56,  9  refs. 
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ICE  ACCRETION,  AIRCRAFT  ICING,  MEAS¬ 
UREMENT,  TEMPERATURE  EFFECTS. 

The  shape  of  tee  accreted  on  the  feadin,  edge  of  aircraft 
wings  and  other  structures  varies  extensively  depending  on 
the  growth  regime  in  which  accretion  takes  place.  Thia 
shape  feeds  back  to  control  the  rate  of  additional  accretion. 
In  order  to  provide  numerical  information  for  further  analysil 
of  tee  accretion,  the  thickness  distribution  of  accreted  ice 
grown  on  cylindrical  rotor  blades  under  the  laboratory  condi¬ 
tions  was  measured  Measurements  were  made  every  1 
cm  tn  the  radial  direction  and  al  every  6  deg  interval  around 
the  axis  of  the  cylindrical  blades  Photographs  of  the 
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accreted  ice  were  used  to  identify  the  growth  regime,  surface 
roughness,  and  the  extent  of  iced  area  that  could  not  be 
obt«ned  from  thickness  measurements  by  mechanical  contact. 
Extensive  liquid  migration  was  observed  above  -11  C  in 
both  radial  and  tangential  directions  on  the  rotor  Evidence 
of  liquid  water  persisted  down  to  -20  C,  however 
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WHAT  MAKES  THUNDERBOLTS  ZIG  AND 
ZAG. 

lugaki.  K.,  International  Aerospace  and  Ground  Con¬ 
ference  on  Lightning  and  Static  Electricity,  Oklahoma 
City,  OK,  Apr.  19-22,  1988.  Proceedings,  1988, 
p.22-27,  6  refs. 
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LIGHTNING,  COMPUTERIZED  SIMULATION, 
STATISTICAL  ANALYSIS. 

It  is  well  known  that  lightning  bolts  trace  a  zig-zag  course 
between  clouds  or  from  cloud  to  ground.  This  course 
is  apparently  determined  during  the  development  of  “leader 
strokes"  through  which  the  Iwit  advances.  This  paper 
proposes  a  m^el  for  the  development  of  such  a  leader 
stroke.  Assumptions  used  in  this  model  are:  1.  A  uniform 
global  electric  field  exists  between  cloud  and  ground  or 
cloud  and  cloud.  2.  Electric  cells  of  various  strengths 
and  sizes  are  randomly  distributed  in  the  vicinity  of  the 
tip  of  a  leader.  3.  An  electric  charge  is  supplied  to 
the  tip  of  the  leader  stroke  through  the  previous  stroke 
to  increase  the  electric  field  around  the  tip.  4.  When 
the  field  strength  between  the  advancing  lip  and  one  of 
the  cells  becomes  strong  enough,  discharge  between  the 
tip  and  the  cell  takes  place,  advancing  the  leader  stroke 
to  the  cell.  Monte  ^rlo  computer  simulation  of  such 
a  model  in  two  and  three  dimensions  has  produced  patterns 
with  a  striking  resemblance  to  published  photographs  of 
lightning  bolts.  Statistical  analysis  of  the  data  generated 
by  the  simulation  produced  by  changing  various  parameters 
indicated  that  certain  information  can  be  gained  by  analyzing 
those  photographs  For  instance,  an  increase  in  general 
electric  field  strength  results  in  a  less  tortuous  track  with 
longer  steps,  while  a  larger  cell  size  distributioi  results  in 
more  ra^ed  tracks  By  comparing  the  statistical  analysis 
of  lightning  stroke  shapes  obtained  from  photographs  with 
observed  field  conditions  causing  the  strokes,  various  |»rame- 
tefs  such  as  field  strength  and  cell  size  could  be  estimated. 
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GEOTEXTILES  AND  A  NEW  WAi  TO  USE 
THEM. 

Henry,  K.,  Society  of  Women  Engineers.  National 
Convention  and  Student  Conference,  Puerto  Rico, 
June  20-26, 1988.  Proceedings,  (1988],  p.214-222, 

11  refs 
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SOIL  WATER  MIGRATION.  FROZEN  GROUND 
MECHANICS,  FROST  HEAVE,  FILTERS. 

Tills  study  utilizes  soil  specimens  prepared  with  geotextiles 
subjected  to  unidirectional  standard  frost  heave  tests  Re¬ 
sults  indicate  that  geotextiles  can  reduce  frost  heave.  Char¬ 
acteristics  that  influence  capillary  behavior  include  pore  size 
distribution  and  structure  of  the  fabnc  as  well  as  surface 
properties  of  the  fibers.  Furthermore,  fabnc  thickness  ap¬ 
pears  to  influence  performance  as  a  capillary  barrier.  Cur¬ 
rently,  little  is  known  about  fiber  surface  properties  and 
there  are  no  standard  tests  to  evaluate  charactenstics  such 
as  wetting  angle  Test  observations  indicate  the  importance 
of  quantifying  fabric  pore  size  and  the  wetting  angle  of 
fibers  in  the  fabnc  so  that  their  influence  on  capillary  behavior 
can  be  quantified. 
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THEORY  FOR  A  TWO-WAVELENGTH  MEAS¬ 
UREMENT  OF  THE  PATH-AVERAGED  TURBU¬ 
LENT  SURFACE  HEAT  FLUX. 

Andreas,  E.L.,  Lower  Tropospheric  Profiling:  Needs 
and  Technologies,  Boulder,  CO,  May  31-June  3,  1988. 
Proceedings,  (1988],  p.219-220,  9  refs. 
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HEAT  FLUX,  MEASUREMENT.  SURFACE 
ROUGHNESS,  ANALYSIS  (MATHEMATICS). 

Eddy-correlation,  ineriial-dissipation,  flux-gradient,  or  bulk- 
aerodynamic  methods— the  traditional  micrometeorological 
ways  of  measuring  the  turbulent  surface  fluxes  of  momentum 
and  sensible  and  latent  heat— all  yield  point  estimates  of 
the  fluxes  Even  over  surfaces  that  are  only  slightly  inhomo¬ 
geneous.  however,  such  point  estimates  can  be  unrepresentative 
of  average  surface  conditions.  Wyngaard  and  Clifford  ( 1 978) 
and  Coulter  and  W'esely  (1980),  among  others,  have  therefore 
sugfested  that  path-averaging  cicctro-optica!  systems  could 
be  used  to  obtain  surface-averaged  fluxes,  but  until  now 
no  one  has  shown  how  to  obtain  both  sensible  and  latent 
heat  fluxes  from  path-averaging  instruments  without  the  neces¬ 
sity  of  also  miking  some  point  measurements  A  two- 
wavelength,  electro-optical  technique  is  described  that  can 
distinguish  temperature  and  humidity  effects  and  thus  can 
yield  pith-averaged  sensible  and  latent  heat  fluxes  without 
requiring  associated  point  measurements 
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INTERFAaNG  GEOGRAPHIC  INFuRMATION 
SYSTEM  DATA  WITH  REAL-TIME  HY¬ 
DROLOGIC  FORECASTING  MODELS. 

Eagle,  T.C.,  et  al,  National  Conference  on  Hydraulic 
Engineering,  New  Orieans,  LA,  Aug.  14-18,  1989. 
Proceedings.  Edited  by  M,A.  Ports.  New  York, 
American  Society  of  Civil  Engineers,  1989,  p.8S7-861. 
Merry,  C.J.,  McKim,  H.L. 

44-425 

HYDROLOGY,  FORECASTING,  DATA  PROC¬ 
ESSING.  MODELS,  RIVER  BASINS.  COMPUTER 
PROGRAMS 

This  paper  discusses  a  plan  to  incorporate  remotely  sensed 
spatial  data  into  a  real  time  hydrologic  decision  support 
system.  Because  of  the  nature  of  the  hydrologic  forecasting 
system,  a  file  server  type  oi  interfacing  is  required.  Recom¬ 
mendations  for  a  real  time  CIS  are  discussed. 

MP  2528 

USE  OF  SPOT  HRV  DATA  IN  THE  CORPS  OF 
ENGINEERS  DREDGING  PROGRAM. 

Merry,  C.J.,  ct  al.  Sep.  !988.  54(9),  p.I295.1299,  10 
refs. 

McKim,  H.L.,  LaPotin,  N.T.,  Adams,  J.R. 

44-435 

SENSOR  MAPPING,  SPACEBORNE  PHOTOG¬ 
RAPHY.  LAKE  WATER,  SUSPENDED  SEDI¬ 
MENTS  DREDGING,  TURBIDITY,  PHOTO- 
GRAMMETRY,  DATA  PROCESSING,  ENV» 
RONMENTAL  IMPACT. 

MP  2529 

15  ADVANCED  TECHNOLOGY  ‘THE  GATE¬ 
WAY  TO  IRRESPONSIBILirr*. 

Zufelt,  J.E.,  Oct.  1989,  115(4),  p.434.437. 

44-437 

COMPUTER  APPLICATIONS,  HUMAN  FAC¬ 
TORS,  ACCURACY. 

MP  2530 

ARCnC  RESF.ARCH  OF  THE  UNITED  STATES, 
VOL3. 

U.S.  Intc^’agency  Arctic  Research  Policy  Committee, 
Washington,  D.C,  Fall  1989,  71p. 

Brown,  J.,  ed,  Bowen,  S.,  ed,  Cate,  D.W.,  cd,  ValHcrc, 

D..  ed 

44-471 

RESEARCH  PROJECTS,  ORGANIZATIONS, 
MEETINGS.  EXPEDITIONS.  LEGISLATION. 

This  IS  the  first  biennial  revision  to  the  Vmted  States  Arctic 
RcscMTch  PUn.  This  revision  contains  accomplishments 
and  updates  to  agencies'  arctic  programs,  and  reflects  cunrnt 
and  ongoing  U.S  activities  and  national  concen>s  for  arctic 
research  It  includes  recommendations  for  several  new 
interagency  programs  and  the  initial  steps  for  an  Arctic 
Social  Science  program.  Finally,  it  provides  status  reports 
on  cross-cutting  activities  Including  logistics  and  data,  which 
support  and  enhance  U.S.  capabilities  for  conducting  an 
integrated  national  program  of  arctic  research.  These  revi¬ 
sions  hate  been  coordinated  with  and  are  responsive  to 
guidance  provided  by  the  Arctic  Research  Commission  .  ^ 
pointed  by  President  Reagan  in  Jan.  1985 

MP  2531 

OCFANIC  HEAT  FLUX  IN  THE  FRAM  STRAIT 
MEASURED  BY  A  DRIFTING  BUOY. 

Pcrovich,  D.K ,  cl  al,  Sep  1989, 16(9),  p.995-998,  14 
refs. 

Tucker,  W.B.,  Kirschficld,  R.A. 

44-467 

SEA  ICE.  SEA  WATER.  HEAT  FLUX,  REMOTE 
SENSING,  FRAM  STRAIT. 

As  one  component  of  the  Arctic  Environmental  Drifting 
Buoy,  two  thermistor  stnngs  were  installed  through  'he  ice 
to  measure  ice  temperatures  and  determine  oceanic  heat 
fluxes  as  the  buoy  drifted  from  the  arctic  basin  into  the 
Greenland  Sea  Ice  temperature  data  between  Dec  14, 
1987  and  Jan  2,  1988  were  retrieved  During  this  period 
the  AEDB  progressed  from  approximately  SIN  4E  to  77N 
5W  This  constituted  the  most  rapid  displecement  of 
the  entire  drift,  coinciding  with  the  entry  of  the  floe  into 
the  marginal  ice  zone  of  Fram  Strait  Once  in  the  MIZ, 
water  temperatures  increased,  most  notably  at  a  depth  of 

16  m,  where  values  changed  from  -1  8  C  to  more  than 
2  C  Bottom  ablation  rates  of  J4  mmfday  were  observed 
between  Dec  21  and  28.  During  this  excursion  ,nto 
warmer  water,  (he  oceanic  heat  flux  increased  by  a  factor 
of  18,  from  7  W/sq  m  to  128  W/sq  m. 

MP  2532 

COMMENTS  ON  “MODELING  ADSORP¬ 
TION/DESORPTION  KINETICS  OF  PESTI¬ 
CIDES  IN  A  SOIL  SUSPENSION”  BY  J.T.I. 
BOESTEN  AND  L.JX  VAN  DER  PAS. 

Uggett,  D.C,  Sep.  1989.  148(3),  p.231. 

44-1037 

ADSORPTION.  ENVIRONMENTAL  IMPACT. 
SOIL  POLLUTION.  MODELS. 


MP  2533 

METHOD  FOR  RATING  UNSURFACED 
ROADS. 

Eaton,  R.A.,  et  al,  Spring/Summer  1989,  21(1-2), 
1989,  p.30-40,  For  another  version  see  42-804. 
Gerard,  S.,  Dattilo,  R.S. 

44-609 

ROAD  MAINTENANCE. 

MP  2534 

EFFECTS  OF  HLTERING  AND  CLASSIFICA¬ 
TION  ROUTINES  ON  DIFFERENT  RESOLU¬ 
TION  IMAGERY  IN  DISTINGUISHING  LAND 
USE  CLASSES. 

Merry,  C.J,,  et  al,  Society  for  Imaging  Science  acl 
Technology.  Annual  Conference,  41st,  Arlington, 
VA,  May  22-26,  1988.  Advance  printing  of  paper 
summaries.  [1988],  p.57-58. 

44-610 

LANDSCAPE  TYPES.  TERRAIN  IDENTIFICA¬ 
TION,  REMOTE  SENSING. 

MP  2535 

REMOTE  SENSING  AND  WATER  RESOURCES. 
McKim,  H.L ,  ct  al,  ASPRS-ACSM  Fall  Convention, 
Reno,  NV,  Oct.  4-9,  1987.  ASPRS  technical  papers. 
(1987],  p.186-190. 

Merry,  C.J. 

44-611 

WATER  SUPPLY,  REMOTE  SENSING. 

In  the  past  S  years  there  has  been  rapid  advancement  n 
the  use  of  remote  sensing  in  the  area  of  water  resource 
management.  Satellite  image  data  are  now  available  from 
operational  systems  such  as  the  NOAA  and  SPOT  satellites 
In  addition  the  Landsat  senes  of  satellites  have  taken  data 
over  a  maior  portion  of  the  globe.  Many  procedures 
and  methods  have  been  developed  to  analyze  digital  satellite 
data  but  the  techniques  to  use  them  operationally  for  evaluating 
water  resources  on  a  global  scale  are  in  their  infancy  A 
discussion  of  the  methods  used  by  the  Corps  of  Engineers 
to  address  water  related  topics  is  presented  to  illustrate 
how  world  communities  must  learn  to  use  remote  sensing 
for  collection  of  data  required  to  manage  their  water  resources. 

MP  2536 

PERTURBATION  SOLUTION  OF  THE  FLOOD 
PROBLEM.  DISCUSSION  AND  AUTHOR’S 
REPLY. 

Fcmck.M.G.,  1988, 26(3),  p.346-349, 2  refs.  For  ar¬ 
ticle  by  B.  Hunt,  being  discua^ed,  see  Ibid,  1987, 25(2). 
Hunt,  B. 

44-612 

FLOOD  CONTROL.  RIVER  FLOW,  FLOOD 
FORECASTING,  MATHEMATICAL  MODELS. 

MP  2537 

FRAMEWC^.K  FOR  CONTROL  OF  DYNAMIC 
ICE  BREAKUP  BY  RIVER  REGULATION. 
Ferrick,  M.G .  et  al,  Regulated  nvers.  research  and 
management,  Vol.3,  1989,  p.79-92,  18  refs.  For 
another  version  see  43-4385. 

Mulherin,  N.D. 

44-613 

RIVER  ICE,  ICE  BREAKUP,  ICE  JAMS,  RIVER 
FLOW,  ICE  CONTROL,  FLOOD  CONTROL. 

The  entire  ra:-.-;e  of  ice  breakup  behavior,  from  thermal 
to  dynamic,  ‘  described  and  classifled.  to  provide  order 
to  this  complex  process  The  theory  and  model  of  Ferrick 
ct  »l  (1986)  are  refined,  building  on  the  concept  of  an 
intnnsic  relationship  between  river  waves  and  dynamic  ice 
breakup.  A  force  balance  is  developed  for  a  common 
dynamic  breakup  behavior.  Empirical  criteria  that  quantify 
the  resistance  to  breakup  of  an  icc  cover  are  obtained  from 
a  case  study  and  compared  with  published  values.  Sensitivity 
studies  of  ice  breakup  with  the  completed  model  demonstrate 
insights  that  follow  from  the  theory  presented,  and  the  intuitive 
nature  of  the  results  This  framework  for  understanding 
river  ice  processes  provides  the  option  for  ice  management 
by  river  regulation,  and  focuses  on  (he  potential  for  control 
of  ice  breakup  The  concept  of  controlled  breakup  involves 
a  release  of  water  from  a  dam  that  moves  the  ice  downstream 
of  locations  with  a  high  potential  for  damages  during  breakup. 
The  abrupt,  short-duration  characteristics  of  the  controlled 
release,  patterned  after  those  of  unregulated  river  breakup, 
minimize  both  the  volume  of  water  required  to  cause  breakup 
and  the  water  levels  at  breakup  llie  open  water  created 
by  the  breakup  collects  heat  that  increases  the  rate  of  melting 
of  the  tee  The  benefits  of  suc%::ssful  regulation  include 
the  prevention  of  flooding,  mm  mum  e  '^sion  and  decreased 
potential  for  tee  damage  to  structures  dunng  breakup  without 
adverse  affects  on  the  environment 

MP  2538 

REMOVAL  OF  ATMOSPHERIC  ICE  FROM 
BROADCAST  TOWERS  USING  LOW-FRE¬ 
QUENCY.  HIGH-AMPLITUDE  VIBRATIONS. 
Mulhenn,  N  D .  cl  al.  (1988],  6p.,  Presented  at  4th 
International  Workshop  on  Atmospheric  Icing  of 
Structures,  Pans,  Sep.  1988.  7  refs 
Donaldson,  R  J.F. 

44-614 

TOWERS,  ICING.  ICE  REMOVAL.  LOW  FRE¬ 
QUENCIES.  VIBRATION. 
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MISCELLANEOUS  PUBLICATIONS 


Laboritory  and  field  experiments  showed  that  structurally 
»fe  levels  uf  lew -frequency,  hi^h-amplitude  (LFHA)  vibrations 
imparted  direct^  to  transmission  tower-  under  cold  tempera¬ 
tures  were  ineffective  in  removing  ap|.  eciable  amounts  of 
atmospheric  ice.  In  general,  limited  ice  removal  from 
the  test  structures  occurred  only  during  resonant-mode  fre¬ 
quencies  when  vibration  amplitudes  were  greatest  More 
importantly,  the  same  vibrations  that  were  incapable  of  ice 
removal  were  structurally  damaging  to  the  I8*m-tail  guyed 
towers.  Damage  resulted  in  the  form  of  broken  welds 
arid  crossbracing  and  cracked  tower  legs,  Experiments 
with  a  surface  coating  showed  that  while  the  bond  strength 
of  the  ice  was  reduced,  debonding  and  ice  removal  was 
still  limited  to  small  areas  close  to  the  vibration  source. 
Vibrations  preceded  by  melting  at  the  ice/metal  interface 
snd  weakening  of  the  ice  cover  by  solar  radiation  led  to 
rapid  and  extensive  ice  removal  The  possibility  of  deicing 
by  a  combination  of  /ibrations.  heat,  and/or  surface  coatings 
is  worthy  of  additional  investigation. 


MP  2539 

smart  weapons  operability  ENHANCE¬ 
MENT, 

Link,  L.E.,  Jr ,  DOD  Environmental  Technical  E.v 
change  Conference  on  Mesoscale  Phenomena,  Laurel, 
MD,  Jan.  23-27,  1989.  Proceedings.  Edited  by 
A.A.  Barnes,  Jr.  1989,  p.165-173. 

44-615 

MILITARY  ENGINEERING,  MILITARY  RE¬ 
SEARCH,  DETECTION,  DATA  PROCESSING, 
ATMOSPHERIC  ATTENUATION. 


MP  2540 

ORTHOGONAL  CURVILINEAR  COORDINATE 
GENERATION  FOR  INTERNAL  FLOWS. 

Al&ert,  M.R  ,  Numencal  grid  generation  in  computa¬ 
tional  fluid  mechanics,  edited  by  S.  Sengupta,  Pine 
Ridge  Press.  !988,  p  425-433,  8  refs. 
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FLUID  DYNAMICS,  FLUID  MECHANICS. 
FLUID  FLOW.  MATHEMATICAL  MODELS 
Generation  of  boundary-fitted  orthogonal  coordinates  is  ac¬ 
complished  by  mapping  the  irregular  region  in  physical  space 
onto  a  s<)ua(i'  in  the  tran;,formed  space,  where  an  elliptic 
eqiution  is  solved  to  find  interior  physical  coordinate  locations 
It  is  usual  practice  to  employ  rules  or  restrictions  on  the 
distortion  function  governing  the  coordinate  transformation 
from  physical  to  transformed  space.  This  can  allow  control 
of  node  spacing  on  the  interior  of  the  region,  at  the  expense 
of  arbitrary  specification  of  node  locations  along  the  boundar- 
■<n.  In  problems  involving  internal  flows,  the  specification 
of  boundar)^  node  locations  is  important.  This  pai  er  investi¬ 
gates  some  implications  of  a  standard  rule  used  for  specification 
of  the  distortion  function,  and  explores  a  simple  technique 
that  achieves  complete  boundary  correspondence  by  allowing 
natural  values  of  the  distortion  function  to  exist  on  (he 
interior  Sample  grids  are  generated  to  compare  the  results 
of  the  (wo  techniques. 


MP  2541 

RATING  UNSURFACED  ROADS. 

Eaton,  R.A..  et  al,  Mar.  1988.  119(3).  p.66-69.  For 
another  version  sec  42-804 
Gerard,  S.,  Cate,  D.W. 

44-617 

ROAD  MAINTENANCE 


MP  2542 

UNIQUE  NEW  COLD  WEATHER  TESTING 
FAaLITY. 

Eaton,  R.A.,  Test  Technology  Symposium,  1st,  Jan. 
25-28,  1988.  Proceedings  Vol.2,  [1988j.  p.745- 
750,  For  another  version  see  43-2114. 

44-627 

LOW  TEMPERATURE  RESEARCH.  COLD 
WEATHER  TESTS.  LABORATORIES,  TEST 
CHAMBERS.  LOW  TEMPERATURE  TESTS. 
BUILDINGS,  REFRIGERATION. 

The  U.S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory  has  a  new  coniroUed  environment  test  facility, 
the  Frost  Effects  Rese.irch  '-acility  (FER^.  now  m  use. 
The  29.000  sq  f  (2942  sq  m)  building  comprises  a  principal 
test  area  182  ft  (55  m)  long  by  4<  ft  (U  m)  wide  incorporating 
12  test  basins,  adjacent  mobih^alion  areas  and  equipment 
rooms,  for  a  total  width  of  102  ft  '51  m).  plus  fully  enclosed 
ramp  areas  at  each  end  of  the  building  Surface  panels 
are  used  to  freeze  pasement  and  soils  for  the  pavement, 
utility,  soil  sensor,  and  mobility  test  programs  i.iquid- 
to-air  heat  exchangers  arc  used  to  test  hardware  inside  enclo¬ 
sures  erected  in  the  test  basins  or  on  the  mobilization  area. 
Currently,  coolant  is  available  at  -J$  deg.  0  deg  and  i 
90  deg  F  (J8,  *18  and  58  Q.  allowing  test  temperatures 
ranging  from  -35  F  (-57  O  f  90  F  (52  C)  Lower 
temperatures  can  be  achieved  by  using  portable  units  m 
conjunction  with  the  facility’s  permanent  system 


MP  2543 

TECHNIQUES  FOR  GAS  GUN  STUDIES  OF 
SHOCK  WAVE  ATTENUATION  IN  SNOW. 
Brown,  J.A.,  et  al,  Shock  waves  m  condensed  matter 
1987,  edited  by  S  S  Schmitt  and  N  C.  Holmes,  New 
York,  Elsevier,  1988  p.657-660,  8  refs. 

Gafl'ney,  E.S.,  Blaisdell,  G.L.,  Johnson,  J.B. 

44-628 

SHOCK  WAVES,  SNOW  COMPRESSION,  SNOW 
MECHANICS,  SNOW  STRENGTH,  SNOW 
ACOUSTICS. 

MP  2544 

UNITED  STATES  ARCTIC  RESEARCH  PLAN 
BIENNIAL  REVISION:  1990-1991. 

Brown,  J.,  ed.  Fail  1989,  VoL3,  72p. 

Bowen,  S.,  ed,  Cate,  D.,  ed,  Valliere,  D.,  cd. 

44-746 

POLAR  REGIONS,  OPOANIZATIONS,  LEGIS¬ 
LATION,  RESEARCH  PROJECTS,  MEETINGS, 
COST  ANALYSIS 
MP  2545 

FRACTURE  TOUGHNESS  OF  COLUMNAR 
FRESHWATER  ICE  FROM  LARGE  SCALE  DCB 
TESTS. 

Bentley,  D.L.,  ci  al,  Sep.  1989,  17(1),  p.7-20,  35  refs. 
Dempsey,  J.P.,  Wei,  Y.,  Sodhi,  D.S. 

44-826 

ICE  STRENGTH.  ICE  CRACKS,  FLEXURAL 
STRENGTH,  TESTS,  ICE  COVER  THICKNESS. 

A  series  of  42  fracture  toughness  tests  was  performed  on 
laboratory-grown  S2  columnar  freshwater  ice  at  high  homolo¬ 
gous  temperatures  (-2  (oO  Q.  The  floating  double  cantilever 
beam  specimen  used  and  the  monitoring  of  the  crack  mouth 
opening  displacement  m  addition  to  *he  applied  load  provided 
a  means  for  obtaining  an  apparent  fiacture  toughness,  an 
effect've  elastic  modulus,  a  lower-bourd  estimate  of  the  crack 
speed,  and  a  side-loaded  flexural  strergth  of  the  ice.  An 
expression  for  the  apparent  fracture  roughness  as  a  function 
of  the  applied  load,  specimen  geometry,  and  ice  thickness 
was  developed  using  a  finite-element  p.o  -im.  This  allowed 
comparison  with  previously  published  vt  *es  for  the  toughness 
of  freshwater  tcc.  The  small  rangt.  scatter  m  apparent 
fracture  toughness  values  as  well  as  **e  ability  to  measure 
other  mechanical  properties  of  the  ice  i-.dicates  the  usefulnes' 
of  such  tests 

MP  2546 

APPROXIMATE  SOLUTIONS  OF  HEAT  CON- 
DUCTION  IN  SNOW  WITH  i. INEAR  VARIA- 
TION  OF  THERMAL  CONDUC  TVITY. 

Yen,  YC,  Sep.  1989,  17(1).  p.2I-  2,  9  rcf$ 

44-827 

HEAT  FLUX,  CONDUCTION.  THERMAL  CON¬ 
DUCTIVITY.  ANALYSIS  (M.VFHEMA  TICS), 
SNOW  THERMAL  PROPERTIES. 

The  approximate  heat  balance  integral  method  (HBIM)  is 
extended  to  the  case  of  variable  prope.nies  media  such  as 
snow  The  case  of  linear  variation  of  thermal  conducttviiy 
was  investigated  An  alternative  heat  balance  inte,,'al  meth¬ 

od  (AMBIM)  was  developed  Both  constant  surface  temper¬ 
ature  and  surface  heat  flux  were  cc.^ridcred  Comparison 
of  tcmpcratufc  distribution  from  H3»M.  AHftIM  and  the 
extension  of  (he  analytical  solution  of  Jaegrr  wj.  given 
for  the  case  of  constant  surface  temperature  Li  general, 
for  small  values  of  time,  results  agree  quit,  well  with  the 
analytical  solution  but  as  time  increases,  the  diffv  renev  becomes 
more  pronounced.  AfIBI.M  with  a  quadrati:  le>  peratuic 
profile  gave  a  somewhat  better  result  especially  when  the 
value  of  eta  is  small  For  specific  property  function  of 
^(cta)  =  e  sup  cf.T.  closed  form  solutions  were  obtained  The 

results  were  co.npar—J  I’h  those  from  HBI.M. 
and  the  analytical  method  -oil  >'xrrd  cxccotionally  wcil 
with  the  analytical  especially  i-/.  large  vaU***.  tir 
MP  2547 

PAVEMENT  DESIGN  FOR  SEASO.'  --  FROST 
CONDITIONS;  CURRENT  AND  FUTURE 
METHODS. 

Berg.  R.L..  Hanover,  NH,  U.S  Army  Cold  Regions 
Research  and  Engineering  Labo'  -y.  Nov.  1988. 
12p..  8  refs.  Presented  at  the  Fo./\  Great  L^kes  Re¬ 
gion  Atinual  Airport  Engineering/ Management 
Com  'cncc 
44-836 

PAVEMENTS.  TRO'^T  PROTECTION.  SEASON¬ 
AL  FREEZE  TH  AW.  FROST  HEAVE.  FRO.ST  AC¬ 
TION.  PROS  I  RESISTANCE.  FROST  FORE¬ 
CASTING. 

MP  2548 

USF  OF  SPOT  HRV  DATA  IN  A  CORPS  DREDC- 
INU  OPERATION  IN  LAKE  ERIE. 

Mc-ry.  C.J .  ci  al.  U.S.  Army  Corps  of  Engineers 
Remote  Sensing  Symposium.  6th.  Galveston.  TX. 
Nov  2-4.1987  Proceedings.  (1987].  p.49-58.  10 
refs 

McKim,  ILL..  LaPotm,  N  F..  Adams.  J.R. 

44-946 

LAKE  WATER.  DP  EDGING.  REMOTE  SENS¬ 
ING.  UNITED  STATiS-  OHIO  ERIE.  LAKE. 


The  Corpa  of  Engineers  coordinated  &  water  quality  sampling 
program  with  i  dredged  material  disposal  operation  and 
a  concurr  n*  SPOT  overpass  on  June  4.  1986  The  SPOT 
HRV  20-m  multispeclral  data  were  classified  into  five  water 
categories  using  a  maxtmun:  'ikeiihood  classifier  A  posl- 
classification  (liter  was  used  to  smooth  the  water  classification. 
Due  to  the  limited  amount  of  ground  truth  data,  simple 
empirical  models  are  presented  to  illustrate  the  association 
between  turbidity  and  spectral  class 
MP  2549 

DEVELOPMENT  OF  A  GEOGRAPHIC  INFOR¬ 
MATION  SYSTEM  FOR  THE  SAYLORVILLE 
RIVER  BASIN,  IOWA. 

Merry,  CJ.,  el  al,  U.S.  Army  Corps  of  Engineers 
Remote  Sensing  Symposium,  6th,  Galveston,  TX, 
Nov.  2-4,  1^57.  Proceedings  {1987],  p.265-269. 
Eagle,  T.C  LaPotin,  N.T.,  Gr:dt.:cr.  J. 

44-947 

RIVER  B  \SIKS,  REMOTE  SENSING,  GEOGRA¬ 
PHY,  FLOOD  FORECASTING.  UNITED  STATES 
—IOWA— SAYLORVILLE  RIVER. 

CRREUs  ii..ige  processing  and  Geographic  Information  Sys¬ 
tem  (CIS)  efforts  with  the  Rock  Island  District  have  concen¬ 
trated  in  Iowa  on  the  Kanawha  and  Clarion  watersheds 
in  the  Saylorvilte  River  Basin  The  Landsat  Hiematic 
Mapper  (TM)  30*m  data  and  Systime  Probatoire  d'Obser- 
vaiion  dc  la  Terre  (SPOT)  high  Resolution  Visible  (HRV)  20- 
m  multispectrsi  uata  wer;  classified  into  seven  land  cover 
classes.  Ground  (ruth  data  were  collected  after  the  satellite 
overflights  and  are  being  used  to  determine  the  accuracy  of  the 
classification  scheme  These  land  u.e  maps  will  be  placed  into 
a  CIS  containing  soils  and  elevation  data  at  a  50-m  grid  cell  size 
and  basin  boundary  data  A  p.  ocedure  is  being  developed  to 
link  the  GIS  and  the  Corps  h.droIog'C  Engineering  Center 
Data  Storage  System  (OSS)  to  provide  ihe  data  base  to  use  with 
Corps  real-time  hydrologic  forecasting  models. 

MP  2550 

CRREL’S  EXPERIENCES  OF  REMOTE  SENS¬ 
ING  TECHNOLOGY  TRANSFER  TO  THE 
CORPS  USER. 

Merry,  CJ.,  U.S.  Army  Corps  of  Engineers  Remote 
Sensing  Symposium,  6th,  Galveston,  TX,  Nov.  2-4, 
1987.  Proceedings.  rl987],  p.271-273. 

44-948 

REMOTE  SENSING,  DATA  TRANSMISSION. 
The  tcvonology  transfer  mechanisms  that  have  worked  success¬ 
fully  al  CRREL  'nclude.  working  one-on-one  with  District 
people,  a  Remote  Sensing  BuPeiin,  telephone  consultation, 
training  courses,  and  moving  toward  a  PC  environment 
The  paper  describes  in  detail  these  five  areas 

MP  2551 

HYDRAULIC  CONDUCTIVITY  AND  UNFROZ¬ 
EN  WATER  CONTENT  OF  AIR-FREE  FROZEN 
SILT. 

Black,  P  B  .  Cl  8l,  Feb  1990,  26(2),  p  323-329. 25  refs. 
Miller,  R.D. 

44-2646 

FROZEN  GROUND,  UNFROZEN  WATER  CON- 
TENT,  HYDRAULICS.  SOIL  WATER. 

Unfrozen  water  content  and  hydraulic  conductivity  data  were 
obtained  for  an  air-free  frozen  Alaskan  silt  using  a  new 
form  of  an  ice  sandwich  d'laiometer/perir.eamctcr  that  was 
designed  to  allow  control  of  effective  stress  in  the  granular 
matrix  through  appropriate  adjustments  of  pressure  in  liquid 
surrounding  a  specimen  conflned  as  in  a  .riaxui  tes;  apparatus 
experimental  complications  included  ic,uv  na  ■-  .  of  conduc- 
tivity  during  prolonged  periods  of  equilib  >'  (no  flovi)  after 
each  temperature  step  immediately  foil  >-«cd  h>  very  slow 
but  continuing  decay,  as  if  without  limit  V'hen  a  formula 
of  the  Brooks  and  Corey  type  was  fiued  to  u..,‘rozcn  water 
content  data  hydraulic  conductivities  inferred  from  the  formula 
parameter,  through  the  model  of  .Mualou.  provided  an  accepta¬ 
ble  description  of  observed  conductivity  values,  as  measuted 
.-nmediatcly  after  the  equilibrium  period 

MP 

BUILDINGS  AND  UTILITIES  IN  VERY  COLD 
REGIONS:  OVERVIEW  AND  RESEARCH 
NEEDS. 

Tobiasson,  W.,  Fall-WitiJer  1988,  20(3-4),  p  4-11.  For 
another  version  sec  43-864. 

44-1011 

COLD  WEATHER  CONSTRUCTION.  HUMAN 
FACTORS  ENGINEERING.  MILITARY  FACILI¬ 
TIES.  POLAR  REGIONS. 

MP  2553 

COST  EFFECTIVENESS  OF  PROPER  PO- 
THOLE  PATCHING. 

Eaton.  R  A.,  SAVE  International  Conference,  Tor¬ 
rance.  CA.  May  23-25, 1988  Proceedings,  Society  of 
American  Value  Engineers.  1988.  p  170-174,  7  refs 
44-1048 

ROAD  MAINTENANCE.  PAVEMENTS.  PAV- 
ING.  ROAD  ICING.  FREEZE  THAW  CYCLES. 
CONSTRUCTION  EQUIP.MHNT. 

Tim  paper  explains  why  available  portable  construction  equip¬ 
ment  can  provide  hot  asphalt  concicic  on  .*i  year-round 
basis  m  cold  regions  It  discusses  proper  materials  and 
mcthcxls  to  be  used  in  correctly  repairing  potholes  or  other 
pavement  defects  the  first  time 
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MP  2554 

FRACrOGRAPHIC  ANALYSIS  OF  GRAPHITE- 
EPOXY  COMPOSITES  SUBJECTED  TO  LOW 
TEMPERATURE  THERMAL  CYCLING. 

Dutta,  P.K.»  et  al,  International  Symposium  for  Testing 
and  Failure  Analysis,  Los  Angeles  CA,  Nov.  6-10, 
1989.  Proceedings,  Materials  Park,  OH,  American 
Society  for  Metals  International,  1989,  p.429-435,  7 
refs. 

Taylor,  S. 

44-1206 

MATERIALS,  LOW  TEMPERATURE  TESTS, 
TENSILE  STRENGTH,  COLD  STRESS,  POLYM¬ 
ERS.  FRACTURING. 

Samples  of  unidirectional  graphite-epoxy  composites  wer^ 
subjected  to  0,  10  and  100  thermal  cycles  after  which  tensile 
stresses,  perpendicular  to  the  fiber  axes,  were  applied  until 
the  sample  failed.  The  measured  tensile  strength  of  these 
materials  was  found  to  decrease  with  thermal  cycling.  Sec¬ 
tions  of  the  faded  surface  were  examined  with  the  scanning 
electron  microscope  (SEM)  and  showed  that  the  failure  surface 
of  the  epoxy  matrix  becomes  progressively  smoother  as  the 
number  of  thermal  cycles  is  increased.  The  appearance 
of  a  smoother  fracture  surface  and  the  concomitant  decrease 
a*i  transverse  tensile  strength  with  increasing  number  oi  thermal 
cycles  suggest  different  failure  mechanisms  for  the  cycled 
and  uncycled  S:>ecimen:  It  is  postulated  that  for  thr 

cycled  compos’tes,  failure  by  interfacial  debonding  is  initiated 
in  fibe'‘-nch  aieas  at  a  lesser  load  than  for  the  uncycled 
composites.  (n  uncycled  composites  the  failure  path  is 
thought  to  follow  relatively  epoxy-rich  zones. 

MP  2555 

TIME  CONSTANTS  FOR  THE  EVOLUTION  OF 
SEA  SPRAY  DROPLETS. 

Andreas,  E.L.,  Oimate  and  health  implications  of  bub¬ 
ble-mediated  sea-air  exchange.  Edited  by  E.C. 
Monahan  ard  M.A.  Van  Patten,  G^^ton,  CT,  Univer¬ 
sity  of  Connecticut  Sea  Grant  Program,  1989,  p.i47- 
149,  Abstract  from  poster  presentation. 

44-1221 

SEA  SPRAY,  AIR  WATER  INTERACTIONS. 
analysis  (MATHEMATICS). 

MP  2556 

DEVELOPMENT  AND  DESIGN  OF  SLUDGE 
FREEZING  BEDS. 

Martel.  CL,  At,^.  1989,  115(4),  p.799.808.  22  refs. 
For  another  version  sec  43-4597. 

44-1759 

SLUDGES,  WASTE  TREATMENT .  DESIGN. 
STRUCTURES.  SEASONAL  FREEZE  THAW, 
COLD  WEATHER  OPEP -i-^iONS,  MOISTURE 
TRANSFER.  TEMPERATURE  EFFECTS.  ANAL¬ 
YSIS  (MATHEMATICS). 

A  new  unit  operation  called  a  sludge  freezing  bed  i.  propoved 
for  dewatering  sludges  produced  b/  treatment  facilities  in 
cold  regions  This  unit  operation  uses  n?iviral  freeze- 
thaw  to  condition  the  sludge  for  dewatering  It  can  dewater 
all  types  of  aqueous  sludges  up  to  a  depth  of  2.u  m  Basic 
construction  details  are  idenliried,  and  procedures  for  operating 
the  bed  are  discussed  Equations  for  predicting  the  design 
depth  are  presented  along  with  an  example  of  how  they 
can  be  used.  Convection  was  found  to  be  the  controlling 
heat  transfer  mechanism  during  freezing  Solar  radiaii.m, 
ambient  air  temperature,  and  the  thermal  conductivity  of 
the  settled  sludge  layer  over  the  frozen  sludge  are  important 
pa.'smeters  controlling  the  thawing  rate.  Data  from  various 
sludge  freezing  operations  indicate  (hat  (he  design  equations 
are  valid 

MP  2557 

PASSIVE  TRACER  GAS  MEASUREMENT  OF 
AIR  EXCHANGE  IN  A  LARGE  MULTI-CELLED 
BUILDING  IN  ALASKA. 

Flanders,  S.N ,  ct  al,  ASHRAE/DOE/BTECC- 
/CIBSE  Conference  (on  thcj  Thermal  Performance 
of  the  Exterior  Envelopes  of  Buildings,  4th,  Orlando, 
FL,  Dec.  4-7,  1989.  Proceedings,  Atlanta,  GA, 
American  Society  of  Heating,  Refrigerating,  and  Air- 
Conditioning  Engineers,  1989.  p.433-444,  11  refs 
Song,  B.H. 

44-1358 

RESIDENTIAL  BUILDINGS.  AIR  FLOW.  MILI¬ 
TARY  FACILmF.S.  VENTILATION.  AIR  POL¬ 
LUTION. 

A  2963  cu  m  residence  for  transient  military  personnel 
at  Fort  Richardson,  AK.  was  subjected  to  a  passive  perHuoro* 
carbon  tracer  gas  measurement  of  air  exchange  for  3  days 
The  building  was  treated  as  having  three  separate  zones 
corresponding  to  the  three  floors  Each  zone  received 
constant  tracer  gr>  emission  sources  of  the  same  type  of 
gas  unique  to  that  zone.  The  concentrations  of  i-a':!! 
tracer  gas  were  measured  throughout  the  building  As 
a  consequence,  it  was  possible  to  calculate  the  average  .iir 
exchange  of  each  zone  with  each  other  zone  ai.d  the  ouidoots 
The  measurement  took  place  during  a  period  w  hen  the  as  erage 
temperature  of  -19  C  varied  approximately  5  C  up  or  dr*  n 
The  first  and  second  Poors  had  air  exchange  rates  o!  .  21 
and  0.28  ach  (air  changes  per  hour),  respectively,  wt  .icas 
the  basement  had  0  70  ach  The  higher  cs<.h,sngc  rate 
for  the  basement  was  attributed  to  the  configuration  of  (he 


mam  entry  doo.s  uitd  interior  doors,  which  allowed  cold 
air  to  descend  to  the  basement,  but  discouraged  mixing 
on  the  first  flo' «  The  measurement  was  significant  because 
It  represents  the  upper  end  of  building  st.  .md  complexity 
that  lends  itseir  t  /  this  meuurcment  technique.  Measure¬ 
ment  precision  was  good  The  accuracy  depended  on 
adequate  mixing  and  on  minimum  variation  of  wind  and 
outdoor  temperature.  Both  objectives  were  met  reasonably 
well 

MP  2558 

VAPOR  RETARDERS  CONfROL  SUMMER 
CONDENSATION. 

Tobiasson,  W.,  AS^U.  7  ‘  >:;DTECC/CiBSE 
Conference  (on  the-,  '»n**  orm&nce  of  the 

Exterior  EnvclofVJ  l*v‘  dth,  Orlando,  FL, 
Dec.  4-7,  *5.  •*>  / -Mit"  C'A,  American 

Society  of  Hcarir  I  rtc  rig-'.fc  -ir-Condition- 

ing  Engineers,  6t  .la. 

44-1361 

BUILDINGS.  VAPOk  I^ARRIERS,  WALLS, 
thermal  INSULAT.  u  CONDENSATION, 
COUNTERMEASURES  MR  FLOW,  INDOOR 
CLIMATES. 

Prior  work  by  the  CRRkl. »•  ,ed  that  vapor  retardc's 
are  needed  in  cold  regions  to  Jctnmental .  ccuirutatioii 
of  moisture  in  walls  when-.  *  •  «er  wet*  ..g  potentia 
exceeds  0  6  in.  of  j  -  ..  a/month).  In  the 

hot.  humid  regions  ot  the  Lr  \tu  b  ites  the  sumn*..  *  welling 
potential  ranges  u'  to09in.c  Hq/nonth (3 04  kP«-'monih). 
Summer  wetting  p'ltentiats  of  0  i  through  0  9  in.  of  h^^month 
(1  34  through  3  0t  kPa/montb:  have  been  mapped.  The 
zone  south  of  the  “06**  isoltne  (le,  a  portion  of  the  coasts 
of  Texas  and  Lou*  .tana  and  much  of  southern  Honda''  ma*’ 
be  a  reasonable  -  ‘sentaiion  of  wh-rc  air-conditioned  tuilJ 
ings  need  vapoi  .  larders  co  defend  ag  inst  summer  wetting 
from  outside  sir  However,  feedback  :s  solicited  on  which 
tsohne  best  corresponds  to  the  coUcclive  expertise  of  designer.* 
and  builders  Problems  associate  with  summer  condensa 
tion  are  often  related  to  wetting  o'  extenor  cladding  and 
subsequent  solar  heating,  not  just  simple  vapor  drive. 
Nonetheless,  in  some  hot  humid  a'cas.  vapor  retarders  may 
be  U'.rd. 

MP  2559 

FIBER  COMPOSITE  MATERIALS  IN  AN  ARC¬ 
TIC  ENVIRONMENT. 

Dutta.  P.K.,  Structures  Co..gress  *89,  San  Francisco, 
CA,  May  1-5,  1989.  Proceedings.  Structural 
•ratcnals.  Edited  by  i.F  Orofino,  New  York,  Ameri¬ 
can  Society  of  Civtl  Engineers,  *.989,  p  216-225, 5  refs. 
44-1412 

CONSTRUCTION  MATERIALS  LOW  TEMPER 
ATURE  TESTS.  ELASiTC  PROPERTIES,  TEN- 
SILE  PROPERTIES,  TEMPERATURE  EFFECTS, 
’  lERMAL  STRESSES,  COLD  WEATHER  PER- 
*  •  .MANCE,  COMPOSITION.  STRENGTH. 

1  >  paper  summarizes  a  study  on  the  behavior  of  Iig  il- 
v^(  ight  structural  composite  matcnals  in  cold  environments 
Results  are  presented  for  two  composite  materials,  fiberglass- 
epoxy  and  griphite-cpoxy  The  resuUs  show  that 
temperatures  induce  icsidual  stresses  m  composites,  which 
on  developing  microcracks  can  change  both  strength  and 
stiffness  properties  of  the  composites 

MP  2560 

COMMENTS  ON  “A  PHYSICAL  POUND  ON 
THE  BOWEN  RATION 

Andreas.  E.L.  Nov.  1989.28(1 1),  P.1252.125‘5. 4  refs. 
44-1524 

AIR  WATER  INTERACTIONS.  ICF.  AIR  INTER- 
FACE.  ANALYSIS  (MATHEMATICS;.  HI-AT 
FLUX.  ATMOSPHERIC  PHYSICS.  HEAT  TRANS- 
PER.  MOISTURE  TRANSFER,  BOUNDARY 
LAYER. 

MP2561 

INVESTIGATION  INTO  THE  POST-STABLE 
BEHAVIOR  OF  A  TUBE  ARRAY  IN  CROSS- 
FLOW. 

Lever,  J.H  .  ct  al.  Nov.  1989.  Vo!  1 1 1.  p.457-465.  2l 
refs. 

Rxcntkowski.  G. 

44-1536 

PIPES  (TUBES),  AIR  FLOW.  STABILITY.  ME¬ 
CHANIC  •X  PROPERTIES.  VIBRATION.  ME- 
CHAN.CAL  TESTS.  TURBULENT  FLOW. 
VELOCITY  MEASUREMENT,  DESIGN  CRIT- 
ERIA,  WIND  TUNNELS.  FLUID  DYNAMICS. 
MP  2562 

AIR  MOVEMENT  IN  SNOW  DUE  TO  WIND- 
PUMPING. 

Colbcck.  S.C.  1989.  35(120).  p.209-2!3.  12  refs 
44-1547 

SNON\  AIR  INTERFACE.  SNOW  THERMAL 
PROPERTIES.  ANAI YSIS  (M.ATHEMATICS). 
AIR  FLOW.  ATMOSPO  .  IC  PRESSURE.  WIND 
FACTORS.  SNOW  St  wrACE 
.Strong  winds  can  disrupt  the  ihctnial  regime  m  seasonal 
snow  because  of  the  v^fiaiion  in  surface  pressure  assoeizted 
With  suifacr  features  tike  dunes  ami  nppics  Topographical 
feaiurrs  of  shorter  wavelengths  prodiKC  stronger  surface  Hows, 


but  the  (low  decays  rapidly  with  depth  Lon;,;:-wavelength 
features  produce  weaker  surface  (lows  but  the  flow  decays 
more  s'owly  with  depth  The  flow  may  only  be  strong 
enough  to  disrupt  the  temperature  field  for  features  of  wave¬ 
lengths  on  the  scale  of  meters  or  tens  of  meters  at  wind 
speeds  of  10  m/s  or  more  Other  possible  causes  of 
wmdpumpmg  have  been  examined  but  they  do  not  appear 
to  be  as  signilicant.  flapid  pressure  perturbations  due 
to  turbulence  produce  very  little  displacement  of  the  air 
because  of  the  high  frequency  and  low  amplitude  Baromet¬ 
ric  pressure  changes  cause  compression  and  expansion  of 
the  air  in  the  pore  space,  but  the  rale  is  too  low  to  nave 
much  effect. 


IIP  2563 

RIVER-ICE  MiiUNDS  ON  ALASKA’S  NORTH 
SI  OPE. 

Arcopc,  S  A .  et  ai,  1989,  35(120),  p.288-290,  5  refs. 
Delaney,  A.J.,  Calkins,  D. 

44-1558 

RIVER  ICE.  ICE  SURFACE,  ICE  COVER  THICK- 
NESS.  SURFACE  ROUGHNESS,  UNFROZEN 
WATER  CONTENT.  NALEDS,  UNITED  STATES 
-ALASKA-.. ORTH  SLOPE. 


MP  2564 

MONITORING  PAVEMENT  PERFORMANCE 
IN  SEASONAL  FROST  AREAS. 

Berg,  R  L.,  Sep.  1989,  SR  89-23,  Sy.  'posium  on  State 
of  the  Art  of  Pavement  Response  Monitoring  Systems 
for  Roads  and  Airlields,  Ist,  Hanover,  NH,  Mar.  6-9, 
198®  Proceedings  Edited  by  V  Janoo  and  R.  Ea¬ 
ton.  p.lO-lo,  ADA.214  957,  10  refs. 

44-1638 

PAVEMENTS,  MONITORS.  FREEZE  THAW  CY¬ 
CLES,  FROST  PENETRATION,  SOIL  WATER, 
THAW  DEPTH,  MEASURING  INSTRUMENTS. 
DESIGN  THERMOCOUPLES,  TEMPERATURE 
MEASUFEMENT. 

A$  pavement  d^  -gn  and  evaluation  procedures  become  increas¬ 
ingly  complex.  4udiiional  instrumentation  and  more  rrc({ueni 
observations  may  be  necessary  to  provide  the  data  required 
i '  verify  and  refine  these  more  sophisticated  procedures 
*1 .1  s  additional  insirumentaiion  may  be  increased  numbers 
of  .previously  used  devices  or  more  s<  phisticated  equipment 
to  measure  parameters  not  monitor'd  in  tie  past  For 
example,  subsurface  tempcr.xtures  and  frost  heave  have  bc.t, 
measured  rl  the  pavement  surface  for  years  W.thin  about 
the  last  ID  years  wc  have  also  measr  cd  tn-situ  moisture 
contents  versus  depth  and  time,  but  an  'nexpensivc  and 
universal  device  for  making  these  measurements  is  not  yet 
available  In  this  paper,  measurements  cu^rcnit)  made, 
measurements  ve  plan  to  make  in  the  next  few  years,  and 
measurements  wr  would  like  to  make  but  have  not  because 
the  necessary  equipment  is  not  available,  are  discussed 


MP  2565 

DETERMINATION  OF  FROST  PENETRATION 
BY  SOIL  RESISTIVITY  MEASUREMENTS. 
Atkins.  RT.  5ep  1989.  hR  S9-23.  Symposium  on 
State  of  the  Art  of  Pavement  Response  Monitoring 
Systems  for  Roads  and  Aiiflelds,  1st.  Hanover.  NH, 
Mar.  6-9.  1989  Proceedings.  Edited  by  V  Janoo 
and  R.  Eaton,  p  87-100.  ADA-214  957. 

44-1646 

FROST  PENETRATION.  PAVEMENTS.  SUB¬ 
GRADE  SOILS.  THERMOCOUPLES.  THERMIS- 
TORS,  ELECTRICAL  RESISTIVITY.  FROST  RJ  • 
SISTANCE.  TEMPERATURE  DISTRIBUTION, 
SEASONAL  VARIATIONS.  TESTS.  MEASURING 
INSTRUMENTS.  SALINITY.  SUBSURFACE 
INVESTIGATIONS.  ANTIFREEZES. 

Because  of  freezing  point  depression  .md  isothermal  springtime 
conditiopi  frost  itenctraiiun  measurements  using  temperature- 
sensing  ecvicc$  war.  ucLomc  unreliable  In  recognition 
of  this  pr(»blem  tv  rro«i  penet'T  ,  *cnsofs  that  depend 
on  changc->  »'  ..'.-...itj  *cre  tested  Tests  were 

conducted  on  a  parkin^,  area  with  an  .nsphalt-concrctc  surface 
where  salt  was  pcrttHlicall)  .ipphed  .is  part  of  snow  removal 
operations  Tor  i.>mpatiMm.  dat.i  were  obtained  from  a 
resistivity  pr<*bc.  a  tricrmocouple  probe  and  a  ihcrinistor 
probe  Results  ind'wated  that  measuring  icmpcratur.  to 
determine  Irost  pcncitaiion  wan  lead  to  large  criors  under 
some  condiliors.  for  irstanwc  when  salt  has  beer  applied 
or  when  frost  is  coming  out  of  the  ground  in  spring  The 
rcsistivii)  probe  pt  form  d  reliabi)  iluring  (he  enure  measure¬ 
ment  program  vonwius’onv  fr«tm  ihiv  stud)  inuicatc  that 
rcMsticii)  probes  have  .icfiniic  .uiv.-tnugcs  ihai  should  be 
wonstdered  when  fuiuic  frosi  penetration  measurement  pro 
grams  arc  designed 
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MF  2566 

SIMPLE  AND  ECONOMICAL  THERMAL  CON- 
DUCnVITY  MEASUREMENT  SYSTEM. 

Atkins,  R.T.,  Sep.  1989,  SR  89*23,  Sym;}^'.iuin  on 
State  of  the  Art  of  Pavement  Response  M.  nitoring 
System.*  for  Road"  and  Airfields,  1st,  HaD'^/cr,  NH, 
Mar.  6*9,  1989.  Proceedings.  Edited  by  V.  Janoo 
and  R.  Eaton,  p.108-116,  ADA-214  957,  3  refs. 
44-1648 

THERMAL  CONDUCTIVJTV,  liIfiRMISTORS, 
SOIL  PHYSICS.  CONSTRUCTION  MATERIALS, 
SLUDGES,  ANALYSIS  (MATHLMATICS), 
GRAIN  SIZE,  TEMPERATURE  EFPE'JTS,  TESTS, 
ACCURACY. 

TkU  report  descnbcf  a  recently  patented  method  for  uamg 
commercially  available  thermistors  to  make  m-s/ru  thermal 
conductivity  measurements  with  comn'>nly  available  electronic 
equipment  such  as  digital  voltmeters  The  emphasis  is 
on  the  use  of  a  single  thermistor  to  measure  the  thermal 
conductivity  of  soils  Calibrstion  techniques  are  explained 
ar.i  examples  provided.  Limits  on  thio  technique  are  dis¬ 
cussed,  including  measi  ''*ment  range,  material  grain  size, 
the  amount  of  mater'  leeded  for  c  valid  measurement, 
and  temperature  stabll  '  Specific  examples  of  the  use 
ol  tills  teU.iiique  are  pro  ‘ded  for  thermal  corduetivity  meas¬ 
urements  of  soils.  bUiiJin{  materials,  and  tne  sludges  in 
a  sewage  treatment  plant  Data  analyst,  is  provided  includ¬ 
ing  a  statistical  approach  to  finding  the  thermal  conductivity 
in  lar^e  volumes  of  material. 


MP  2567 

DATA  ACQUISmCN:  FIRST  THE  FERF  THEN 
THE  WORLD. 

Knuth,  K.V.,  Sep.  1989,  SR  89-23,  Symposium  on 
State  of  the  Art  of  Pavement  ketponse  Monitoring 
Systems  for  Roads  and  Airfields,  1st,  Hanover,  NH, 
Mar.  6-9,  1989.  Proceedings.  Edited  by  V.  Janoo 
and  R.  Eaton,  p.136-138.  ADA-214  957,  4  refs. 
44-1651 

FROST  HEAVE,  FROST  ACTION.  LABORATO¬ 
RIES,  TEMPERATURE  MEASUREMt.  ^T,  THER- 
MOCOUPLES,  WATER  CONTENT.  PAVE¬ 
MENTS,  SOIL  WATER.  MEASURING  INSTRU¬ 
MENTS.  ACCURACY,  DATA  PROCESSING. 

A  review  of  the  measurement  systems  and  the  data  collection 
techniques  as  applied  to  the  laboratory,  the  Frest  i  Tects 
Research  Facility  and  Anally  the  real  world  will  be  presented. 
In  the  beginning  there  was  the  ruler,  thermometer,  pencil 
and  paper  Inen  came  electricity,  motors,  etc  till  now 
(here  is  (he  computer,  fiber  optics,  lasers,  ultrasound  aiiJ 
the  satellite  The  author  presents  the  current  as  well 
as  future  data  collection  techniques  for  temperature,  moisture 
content,  pressure,  stress,  strain  and  displacemcr.i  as  uacu 
in  (he  FERF  and  in  remote  sites. 


MP  2568 

COLD  REGIONS  WEATHER  DATA  SYSTEMS. 
Bates,  R.E.,  et  a  I'cp  1989,  $R  89-23,  Symposium  on 
State  of  the  At,  ^f  Pavement  Response  Monitoring 
Systems  for  Rc»id  and  Airfields,  1st.  Hanover.  NH, 
Mar.  6-9,  1989.  i*f'Kccding5.  Edited  by  V.  Janoo 
and  R.  Eaton,  p  *  (9-i  IS,  ADA-2N  957,  13  refs 
Gerard,  S. 

44-1652 

METEOROLOGICAL  DATA.  COLD  WEATHER 
OPERATION,  MEASURING  INSTRUMENTS, 
CLIMATIC  FACTORS,  SNOW  SURVEYS,  COM¬ 
PUTER  APPLICATIONS.  TEMPERATURE  DIS¬ 
TRIBUTION.  TEMPERATURE  EFFECTS.  EQUIP¬ 
MENT. 

The  northern  temperate  climatic  zones  e>*;cnence  a  varying 
scenario  of  wmter  environmental  extremes  of  cold.  ieng. 
and  precipitation,  which  severely  influence  {topic,  equipment 
and  operations  Even  instruments  used  to  measure  cold 
and/or  wet  adverse  environments  may  be  ipcspabi'*  of  opera¬ 
tion  if  employed  during  severe  cold  weather  !•  is  .m{>ortani 
to  know  the  equipment’s  environmental  rotrietions  and  to 
evaluate  the  frequency  and  duration  of  disabling  weather 
In  some  instances,  functional  impiatrmenis  persist  after  the 
causative  meteorological  conditions  have  subsided,  e  %  glaze, 
nme  and  heavy  snow  and  tee  accumulation.  For  c.rr 
25  years.  CRREL  has  studied  environmental  conditions  in 
winter  weather  These  efforts  have  concentrated  on  provid¬ 
ing  field-measured  meteorological  data  and  hisloricaS  climato- 
togicsl  data,  as  welt  as  instrumentation  support  for  many 
expcn.nsnts  conducted  throughout  cold  regions  of  the  North¬ 
ern  Hemisphere  These  efforts  have  involved  characterizing 
atmosphene  conditions  as  well  as  surface  conditions  Some 
of  (he  measurements  made  are  snow  temperature  profiles, 
depth  of  the  snow  on  (he  ground  with  varying  terrain  and 
vegetation,  temperature  at  the  snow/groiind  interface,  near- 
surface  ground  temperature  and  wind  profiles,  snow  cover 
properties,  solar  radiation,  visibility  and  sky  conditions 


MP  2569 

RESILIENT  MODULUS  DETERMINATION 
FOR  FROST  CONDtnONS- 
Chamberiain,  E.J.,  ct  al,  Sep.  1989,  SR  89-23,  Sym¬ 
posium  on  State  of  the  An  of  Pavement  Response 
Monitoring  Systems  for  Roads  and  Airfields,  1st,  Han¬ 
over,  NH,  Mar  6-9, 1989.  Proceedings.  Edited  by 
'..Janoo  and  R.  Eaton,  p.320-333.  ADA -214  957,  5 
refs. 

Cole,  D.M.,  Durell,  GF. 

44-1C68 

PAVEMENTS.  FR^^EZE  THAW  CYCLES,  LOADS 
(FORCES)  COMPRESSIVE  PROPERTIES, 
DEFORMATION,  WATER  CONTENT,  TEMPLR- 
ATURE  EFFECTS,  TESTS.  STRESSES,  GROUND 
'THAWING,  MEASURING  INSTRUMENTS, 
ANALYSIS  (MATHEMATICS). 

Rnilient  moduli  for  pav.ments  subject  to  freezing  and  thawing 
ca  be  obtained  from  laboratory  repeated  load  tnaxtai  tests. 
We  have  found  that  <Wr  the  frozen  condition,  the  resilient 
modi‘lus  IS  very  sens  e  to  temperature  or  unfrozen  wa.er 
content.  For  the  thawed  condition,  the  modulus  is  primarily 
dependent  upon  the  water  content  or  moisture  stress.  The 
mrdu'i'  i*  *so  dependent  upon  the  a|  plied  stresses.  {>articular- 
ly  le  newly  (hawed  condition  and  the  recovery  period 
that  ‘oilows  Wc  empirically  relate  the  m^uli  to  the 
environmental  and  stress  conditions  using  a  multiple  linear 
regression  analysis.  Resilient  moduli  obtained  with  this 
procedure  (ypicatty  vary  over  3  or  4  orders  of  magnitude 
for  a  complete  freeze-thaw  cycle.  It  is  difficult  to  obtain 
meaning*  '  data  for  the  thawed  condition  where  the  pore 
pressure  is  greater  than  or  equal  to  zero.  The  empirical 
cquf'.tons  are  used  in  elastic  layered  models  to  calculate 
pavement  deflections. 


MP  2570 

CORRELATION  OF  FREUNDLICH  KD  AND  N 
RETENTION  PARAMETERS  V/ITH  SOILS  AND 
ELEMENTS. 

Buchtcr,  B.,  ct  al,  Nov.  1989,  148(5),  p.370-379,  22 
refs. 

Davidoff,  B.,  Amachcr,  M  C.,  Hinz,  C..  Iskandar,  I.K  , 
Selim,  H.M. 

44-1732 

SOIL  CHEMISTRY.  SOIL  POLLUTION,  SOIL 
COMPOSITION.  WATER  POLLUTION,  IONS, 
ANALYSIS  (MATHEMATICS). 

We  studied  the  retention  of  15  elements  by  11  soils  from 
10  soil  orders  to  determine  the  effects  of  element  and  soil 
propertie  n  the  magnitude  of  the  Freundlich  parameters 
Kd  and  The  magnitude  of  Kd  and  n  wa*  related 
to  both  «v.il  and  clement  properties.  Strongly  retained 
elements  .uch  as  Cu.  Hg.  Pb.  V,  and  P  had  the  highest 
Kd  values  The  transition  metal  cations  Co  and  Ni  had 
similar  Kd  and  n  values,  as  did  the  group  IIB  elements 
Zn  and  Cd.  Oxyanton  species  tended  to  have  lower  n 
values  than  did  cation  species.  Soil  pH  and  CEC  were 
si|mficantly  correlated  w.ih  log  Kd  values  for  cation  species 
High  pH  and  high  CEC  s>itv  retained  greater  quantities 
of  the  cation  species  than  did  low  pH  and  low  CEC  soils 
A  significant  negative  correlation  between  soil  pH  and  the 
Freundlich  parameter  n  was  Qbsc<ved  for  cation  species, 
whereas  a  significant  positive  correlation  between  soil  pH 
and  n  for  Cr(VI)  was  found  Greater  quantities  of  anion 
species  were  retained  by  sc-Is  with  high  amounts  of  amorphous 
iron  oxides,  aluminum  oxides,  and  amerpoous  materia!  than 
were  retained  by  soils  with  low  amounts  of  these  minerals 
Several  anion  species  were  not  retained  by  high  pH  soils 
Despite  the  facts  that  clement  retention  by  soils  is  the 
result  of  tiany  interacting  processes  and  that  many  factors 
influence  retention,  signiftcanl  relationships  among  retention 
parameters  and  soil  and  element  properties  exist  even  among 
soils  with  great'y  different  characteristics. 


MP  2571 

COLD  REGIONS  ENGINEERING  RESEARCH— 
<mi4Tirdr'  pi  an 

Carlson.  R.F.ctal.  Dec  1989. 3(4),  p  172-190. 4  refs 
Zarling,  J.P.  Link.  L.E. 

44-1761 

RESEARCH  PROJECTS,  ENGINEERING 

The  Arctic  and  cold  regions  of  the  United  States  present 
many  unique  and  difficuli  engineering  problems  that  demand 
a  coordinated  fundamental  research  program.  As  a  response 
to  the  Arctic  Research  and  Policy  Act.  the  National  Science 
Board  commissioned  a  study  (the  Colwell  Report)  that  cxim 
tned  (he  role  of  the  National  Science  Foundation  (NSh*) 
in  polar  regions  The  report’s  recommendation  14  called 
for  the  conduct  of  basic  cMincering  research  in  polar  regions 
and  suggested  it  be  a  spccilicaliy  targeted  research  vomponent 
within  the  Engineering  Directorate  of  NSF,  The  report 
presents  the  type  of  fundamental  research  programs  ihit 
would  aid  in  the  solution  of  long-term  cold  regions  engineering 
.iroblems  Over  40  parttcipairs  m  a  2-r2-day  period 
suggested  14  research  programs  within  four  broad  grou;<ings 
—offshore  technology,  watersheds,  nvers.  and  coastal  rones, 
fac  iities  infrastructure  technology,  and  iranspi  rtatu-n  mrr.s« 
tructure  technology 


MP  2572 

UNCONVENTIONAL  POWER  SOURCES  FOR 
ICE  CONTROL  AT  LOCKS  AND  DAMS. 

Nakato,  T ,  el  al,  Sep.  1989,  3(3),  p.I07.126.  15  refs. 
Ettema,  R.,  Ashton.  G.D. 

44-1771 

DAMS.  LOCKS  (WATERWAYS),  ICE  CONTROL, 
ELECTRIC  POWER.  ICE  PREVENTION,  ICE  RE¬ 
MOVAL.  ICE  GROWTH,  ANALYSIS  (MATH¬ 
EMATIC*  t 

Assessed  l*  *:  n  are  •'  t  fexsibtliites  of  using  several  unconven¬ 
tional  pows.  sources  *  k  ice  control  m  navigation  locks 
and  dams  nclud-d  .i  this  assessment  are  sensible  heat 
from  groundwater,  soisi  power,  wind  power  and  portable 
hydroelectnc-power  sources.  Operation  of  lock  and  dam 
installations  is  made  troublesome  and  ruky  by  ice  growrth 
along  lock  walls  and  by  freezing  of  gates  to  ice  covers. 
Considerable  amounts  ol  uwer  are  required  for  force  Ice 
control,  and  therefore,  loc  iperators  are  interested  in  utilizing 
economical  alternative  p  'W  -  r  sources  other  than  that  generateo 
by  commercial  power  uu.itics  However,  the  preset.'  study 
concludes  that  of  all  unconventional  power  sources,  portable 
hydroelectric-{>ower  is  the  most  viable.  Groundwater  is 
at  best  of  marginal  viability,  and  solar  and  wind  power 
sources  are  unreliable. 

MP  2S'  > 

ACOU  .’‘IC  PUi^SE  PROPAGATION  ABOVE 
GRA^  AND  AND  SNOW:  COMPARISON  OF 
THE(  ’.ETICAL  AND  EXPERIMENTAL  WAVE- 
for:.  S. 

Albert,  AG.,  ct  al,  Jan.  1990, 87(1),  p.93-100. 2*  /efs. 
Orcutt,  J  A. 

44-1877 

SNOW  ACOUSTICS.  SOUND  TRANSMISSION, 
SOUND  WAVES.  ANALYSIS  (MATHEMATICS). 
Throretical  predictions  are  made  of  the  effect  of  an  absorbing 
ground  surface  on  acoustic  impulsive  waveforms  propagating 
in  a  homogeneous  atmosphere  for  frequencies  below  500 
Hz  The  lower  frequencies  of  the  pulse  are  enhanced 
as  the  effective  flow  resistivity  of  the  ground  surface  decreaaes 
and  as  the  propagation  distance  increases.  The  pulse  wave¬ 
forms  and  peak  amplitude  decay  observed  for  propagation 
distances  of  40  to  274  m  over  grassland  were  satisfactorily 
matched  by  calculations  using  an  assumed  effective  flow 
resistivity  of  200  kN/s/  0001  m  Measurements  over  snow 
gave  much  greater  amplitude  decay  rates,  and  the  wa*efarmr 
were  radically  changed  in  appearance,  being  dominated  by 
the  lower  frequencies  These  waveforms  were  satisfsetorily 
matched  only  when  a  layered  ground  was  incorporated  into 
the  calculations:  then,  ar  assumed  surface  effective  flow 
resistivity  of  20  kN/s/  0001  m  gave  good  agreement  with 
the  observed  waveforms  and  peak  amplitude  decay 

MP  2574 

CBR  OPEk/sTlONS  IN  COLD  WEATHER:  A 
BIBLIOGRAPHY,  VOL.1. 

Carlon.  H.R..  el  Mov.  1989,  CRDEC-SP-017,  88p. 
Bircnzvigc,  A.,  L  'rarno,  PA..  Parker.  L.V. 

44-1879 

MILITARY  OPERATlv;.".  POLLUTION.  MILI¬ 
TARY  RESEARCH.  COLD  WCATHER  OPERA¬ 
TION,  BIBLIOGRAPHIES. 

Complex  military  operation,  can  be  severely  hampered  in 
cold  weather.  An  extensive  search  of  the  htercture  hv 
been  completed,  from  which  more  than  60  reports  an* 
cnees  have  been  selected  for  the  comprehensive  bibllog;  : 
that  IS  presented  here  in  two  volumes  Volume  1  incL 
only  unclassified  entries  for  convenient  desktop  refers  'C. 
wheicas  Volume  2  includes  citations  at  the  reatneted.  coni7(.«« 
tiaK  and  sccrcr  levels  Both  volumes  arc  cross- ‘ndexcfl 
by  several  schemes,  including  tills,  subject,  suthor.  and  year. 
Abstracts  for  all  references  are  provided,  "/here  available. 
This  report  is  intended  to  provide  an  up-to-date  guide  to 
CBR  operations  in  cold  weather  and  to  otfer  users  the 
most  auihoriiaiivc  infonnaiion  avaiiible  concerning  (his  tr^c. 

MP  2575 

REFRACTIVE  INDEX  STRUCTURE  PARAME¬ 
TER  FOR  A  YEAR  OVER  THE  FROZEN  BEAU¬ 
FORT  SEA. 

Andreas.  E.L..  Scp.-Ocl.  1989,  24(5).  p.667.b79.  50 
rci\. 

•;4-2091 

ICE  SURFACE.  FLOATING  ICE,  REFRACTIVI- 
TY.  LIGHT  TRANSMISSION.  ATMOSPHERIC 
ATTENUATION.  ELECTROMA^.NETIC  PROP¬ 
ERTIES.  SEASONAL  VARIATIONS.  ICE  HEAT 
FLUX.  STATISTICAL  ANALYSIS.  WAVE 
PROPAGATION.  BEAUFORT  SEA 
MP  2576 

ROOFER:  A  MANAGEMENT  TOOL  FOR  MAIN¬ 
TAINING  BUILT-UP  ROOFS. 

Bailey.  D  M  .  ct  al  Oct  1989.  CERL-M-90/02,  9p., 
aDA'214  032.  5  refs  For  another  source  sec  43- 
2691. 

Brotherson.  D.E..  Tobiasson,  W\ 

44-2109 

ROOFS.  MAINTENANCE.  MILITARY  Fa  :IL1- 
TIES 

rhi«  paper  «lcHnbcv  I'OOI  I  K.aic-nfing  maml-nance  msntge* 
ment  system  (r.,  built. up  roofs  being  developed  by  the  U.S. 
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Army  Conslruclton  Enimeenng  Resetrch  Laboratory  with 
the  assistance  of  the  U.S.  Army  Cold  Regions  Research 
and  Engineering  Laboratory  and  the  U.S.  Army  Engineering 
and  Housing  Support  Center  ROOFER  provides  building 
managers  with  a  practical  tool  for  evaluating  built*up  roofs, 
determining  maintenance  pnonties,  and  selecting  repair  strate- 
ues  that  ensure  the  maximum  return  on  investment  ROOF* 
ER  compnses  procedures  for  dividing  the  building  roof  into 
manageable  sections,  collecting  and  managing  inventory  infor¬ 
mation,  inspecting  and  evaluating  condition,  and  managing 
networks  and  projects 

MP  2577 

COMPARISON  OF  SOIL  FREEZING  CURVE 
AND  SOIL  WATER  CURVE  DATA  FOR  WIND¬ 
SOR  SANDY  LOAM. 

Black.  P.B..  et  al.  Oct.  1989.  25(10).  p.220S-2210.  16 
refs.  For  another  version  see  43-1843. 

Tice,  A.R. 

44-2135 

SOIL  FREEZING.  SOIL  WATER,  LOAMS,  UN¬ 
FROZEN  WATER  CONTENT.  GROUND  ICE. 
FROZEN  GROUND  TEMPERATURE.  SOIL 
TEMPERATURE,  TEMPERATURE  EFFECTS, 
ANALYSIS  (MATHEMATICS). 

Unfrozen  water  content  as  a  function  ot  temperature  was 
measured  in  the  laboratory  using  pulsed  nuclear  magnetic 
resonance  (PNMR)  for  a  Windsor  sandy  loam  soii  The 
PNMR  data  were  related  to  previously  measured  soil  moisture 
retention  data  through  the  modified  Oausius-Clapeyron  equa¬ 
tion.  With  suitable  adjustment  for  surface  tension.  The 
transformed  measured  unfrozen  water  content  data  and  the 
previously  measured  soil  moisture  retention  data  were  ex¬ 
pressed  by  a  Brooks  and  Corey  type  of  equation  with  the 
required  set  of  regression  parameters  determined  It  mss 
found  that  a  single  set  of  parameters  were  sufTicient  to 
correctly  express  the  behavior  of  these  data  when  suitable 
constraints  were  imposed  on  the  unfrozen  water  content 
data  Additional  insight  irto  the  traditional  form  of  express¬ 
ing  unfrozen  water  content  data  is  presented  in  terms  .if 
air  or  ice  entry  pressure. 

MP  2578 

EVALUATION  OF  SHEAR  STRENGTH  OF 
FRESHWATER  ICE  ADHERED  TO  ICEPHOBIC 
COATINGS. 

Mulherin.  N.D..  International  Conference  on  Offshore 
Mechanics  and  Arctic  Engineenng,  9th,  Houston.  TX. 
Feb.  18-23,  1990.  Proceedings  Vol.4.  Edited  by 
O.A.  Ayorinde,  N.K.  Sinha  and  D.S.  Sodhi,  New 
York,  American  Society  of  Mechanical  Engineers, 
1990,p.l49-154,  13  refs. 

44-2218 

ICE  ADHESION.  SHEAR  STRENGTH.  COAT¬ 
INGS,  ICE  REMOVAL.  ICE  PREVENTION.  SHIP 
ICING.  ICE  SOLID  INTERFACE.  ICE  GROWTH. 
PR'YTECriVE  COATINGS.  TESTS.  TEMPERA- 
TUi  EFFECTS,  SEA  SPRAY,  METEOROLOGI¬ 
CAL  FACTORS. 

This  paper  diKusses  a  study  that  was  undertaken  to  discrimi¬ 
nate  between  four  ieephobic  coatings  for  ease  of  ice  removal 
The  method  of  diKriminalion  was  to  con.parc  the  shear 
force  required  !o  remove  a  buildup  of  freshwater  icc  from 
flat  plate  test  surfazes  measunng  22  9  x  39  1  cm  Twelve 
replicates  each  of  the  four  different  coatings  and  two  different 
control  surfaces  (a  total  of  72  samples)  were  subjected  to 
spray  icing  in  an  environmental  chamber  The  sarr,  les 
were  iced  and  shear  tested  at  -10  L  The  tests  were 
performed  using  a  constant  displacement  rate  of  00381  vm's 
This  shear  rate  ensured  a  brittle  failure  at  the  ice/coatmg 
interface  and  produced  virtually  100%  ice  removal  in  every 
rest.  Results  showed  that  all  four  of  the  experimental 
.riatings  exhibited  higher  mean  shear  values  than  cither  of 
the  two  controls.  Although  the  mean  shear  values  'or 
the  various  coatings  were  very  simitar  in  absolute  magnitude, 
ranging  from  71  to  119  kPa,  statistical  analysts  showed 
that  therr  vas  a  significant  difference  in  coating  performance 
with  greater  than  96%  confidence.  The  relative  standard 
deviation  in  shear  values  ranged  from  15  to  29%  o'  the 
total  stre* ..  The  distinction  is  emphasized  between  deicing 
•nd  anti-icing  surfaces  relative  to  coating  performance 

MP  1579 

DYNAMIC  ANALYSIS  OF  A  FLOATING  ICE 
SHEET  LNDERGOING  VERTICAL  INDENTA¬ 
TION. 

MeuMvary,  W  ,  ct  al.  International  Conference  on 
Offshore  Mechanics  and  Arctic  Engineering.  9ih. 
Houston,  TX,  Feb.  18-23.  1990.  Proceedings 
VoIm.  Edited  Ly  O.A.  Ayorinde,  N  K.  Sinha  and 
D.S  Sodhi,  New  Y  ork,  American  .Soti-^iy  of  Mcchani- 
Engineers,  P90,  p  195-203.  13  refs 
^odl.^,  D.S.,  Ixvcr.  J.H 
44-2224 

ICE  MECHANICS.  FLOATING  ICE.  DYNAMIC 
PROPERTIES,  LOADS  (FORCES).  ICE  DEFOR. 
MATION,  BEARING  STRENGTH.  OFIYMORE 
STRUaURES.  VELOCITY.  MODELS  OFF¬ 
SHORE  DRILLING.  ICE  ROADS.  TESTS 

This  paper  deKribes  a  fintie-cicment  miKict  of  a  floaii.-tg 
ICC  sheet  subjected  to  rapid  vertical  indentation  We  rntm 
cled  the  ICC  sheet  u.ving  sman-fcneciion,  ciasttL-phtc  ihciu^ 
and  modeled  the  fluid  uvmg  mcomprcwibfe  potential  flow 


The  objectives  were  to  assess  the  validity  of  this  coupled 
model  to  predict  indentor  loads  and  to  determine  the  relative 
importance  of  fluid  inertia  versus  tee-sheet  mertia  The 
mt^el's  validity  is  assessed  by  comparing  its  predictions 
with  previously  obtained  laboratory  data.  It  is  found  th^t 
the  model  yields  reasonably  good  predictions  of  i  identor 
loads  and  sheet  d''flection  profiles  provided  the  ice  sheet’s 
characteristic  length  is  reduced  to  account  for  damage  caused 
by  large  deflection  The  model  also  clearly  demonstrates 
the  predominance  of  fluid  inertia  over  ice-sheet  inertia  for 
the  case  of  rapid  vertical  indentation  Indeed,  it  was 
found  that  the  ice  sheet  essentially  behaves  as  a  massless, 
elastic  plate  on  a  fluid  foundation. 
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WAVE-INDUCEL  lERGY  BIT  MOTION  NEAR 
A  FLOATING  OIL  x  ©ODUCTION  PLATFORM. 
Mak,  L.M.,  ct  al,  Intei  .tional  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  9th.  Hous¬ 
ton,  TX,  Feb  18-23,  1990  Proceedings.  Vol4 
Edited  by  O.A  Ayorinde,  N.K  Sinha  and  D.S.  Sodhi. 
New  York,  American  Society  of  Mechanical  Engi¬ 
neers.  1990,  p.205-215,  24  refs. 

Lever,  J.H.,  Hinchey,  rvl  J..  Duthinh,  D. 
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FLOATING  STRUCTURES,  )CE  MECHANICS. 
ICE  CONDITIONS.  WAT  HR  WAVES,  ICE 
STRENGTH,  IMPACT  STRENGTH.  OFFSHORE 
STRUCTURES.  ICEBERGS.  V/AVE  PROPAGA¬ 
TION,  STATISTICAL  ANALYSIS,  TESTS. 
VELOCIT' . 

Thii  paper  .cvertbes  an  experimental  study  at  model  scale 
of  wave-r  iwed  impa-'ta  rf  bergy  bits  with  a  floating  oil 
produclio.v  0  .tform  .  .co  for  use  on  the  Grand  Banks 
of  Newfou-'dland.  Ct*  ••’•a  The  tests  in  ihe  58  m  wave 
tank  were  (tn  luctecJ  r.  Memorial  University  using  techniques 
developed  i.i  n  earlier  pilot  study  but  refined  m  the  present 
program  to  ,  iprove  data  quality.  The  objective  was  to 
collect  and  *  ntyze  a  statistically  valid  set  of  bergy  bit 
impact  velocities  and  locations,  with  a  view  to  providing 
the  design  information  necessary  to  ice-strengthcn  the  platform 
It  IS  concluded  from  the  study  that  (I)  open-water  iceberg 
significant  velocities  can  provide  conservative  estimates  of 
the  significant  impact  veiocmes.  (2)  relative  motion  between 
the  platform  and  the  iceberg  tends,  on  average,  to  mitigate 
impacts.  (3)  the  berg  rotational  kinetic  energy  at  the  time 
of  an  impact  is  a  small  portion  of  the  translational  ^  ne^’c 
energy:  (4)  the  most  probable  impact  location  on  the  p*  ’fo* 

IS  the  upper  corner  of  the  pontot  n  facing  the  or.  iir.g 
waves.  (5)  wave  diffraction  from  tne  structure  can  reduce 
impact  velocities  and  chxngc  iceberg  trajectories,  and  (6) 
wave  diffraction  has  more  influence  on  the  smaller  bergy 
bit,  resulting  in  fewer  impacts  The  paper  compares  the 
impact  results  obtained  for  this  floating  production  pli/’orm 
With  results  obtained  previously  for  a  more  transparent. .  xnlora- 
tion-style  scmt-submersiblc. 
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CYCLIC  LOADING  OF  SALINE  ICE.  INITIAL 
EXPERIMENTAL  RESULTS. 

Cole.  D.M.,  International  Conference  on  Offshore 
Mechanics  and  Arctic  Engineering,  9lh,  Houston,  TX. 
Feb  18-23,  1990  Proceedings  Vol.4  Edited  by 
O.A.  Ayorinde.  N  K.  Sinha  and  D.S.  Sodhi,  New 
York.  American  Society  of  Mechanical  Engineers. 
1990.  p  265-271.  10  refs. 
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ICE  LOADS.  ICE  SALINITY,  STRESS  STRAIN 
DIAGRAMS.  LOADS  (FORCES),  COMPRESSIVE 
PROPERTIES.  ICE  ELASTICITY.  TENSILE 
PROPERTIES.  MEASURING  INSTRL.MENTS. 
EXPERIMENTATION.  ICE  CORES.  TEMPERA¬ 
TURE  EFFECTS. 

Thin  paper  describes  the  initial  experimental  results  on  the 
tyclic  loading  of  saline  icc  specimens  obiamed  under  fully 
reversed  (leiision-compressionl  untaxiai  loading 
The  ypparatus  used  to  grip  the  I00*m*dia  .••.•I'nens 

IS  simitar  to  one  described  in  Cole  and  G(..M  (1989)  for 
pcrformirg  reversed  direct  stress  tests  on  50*m*di8mctcr  speci¬ 
mens  Results  were  obtained  for  sinusoidally  varying  axial 
sircsscs  ranging  from  0  3  (oO  9  .MPa  and  for  loading  frequencies 
m  the  range  of  0Q025  to  10  Hz.  The  test  temperatures 
were  -10  I  -20  C  The  specimens  were  saline  tcc 
cores  ta^cn  from  an  outd'vor  facility  at  CRREL  The 
ice  eshiStted  vary'og  degrees  cf  inelastic  behavior  under 
all  conditions  cspcnenccil  in  these  experiments  the  initial 
cycle  of  loading  s*  frequencies  m  the  renge  of  0  i  to  10 
H;  resulted  m  cl,«scd  hysteresis  loops,  while  lower  frequencies 
pftKluced  open  hnvps  The  net  strain  at  the  end  of  the 
open  hysteresis  l<mps  was  virtually  all  recovered  within  a 
shoit  time  after  the  end  of  a  single  loading  cycle  for  the 
100s  pcriixl  waveforms  *lowcver.  (or  the  loading  pcriniis 
of  1000  and  4000s  the  bulk  of  the  strain  required  to  close 
the  hysteresis  tiHip  ais  generally  not  re(S'v,..able  The 
heading  sequences  were  such  that  all  specimens  uUimatcIv 
failed  in  tension  with  the  frxcimc  sKcmring  m  ihc  dcfoTmahim 
measurement  gxuge  length 
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DETERMINATION  OP  THE  UNDERSATURA¬ 
TION  IN  THAWED  PERMAFROST  AT  THE  BE¬ 
GINNING  OF  FREEZEBACK. 

Ayorinde,  O.A  ,  International  Conference  on  Offshore 
Mechanics  and  Arctic  Engineering,  9th,  Houston,  TX, 
Feb,  18-23,  1990.  Proceedings  Vol.4.  Edited  by 
O.A.  Ayorinde,  N  K.  Sinha  and  D  S.  Sodhi,  New 
York.  American  Society  of  Mechanical  Engineers, 
1990,  p.317-321,  3  refs. 
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PERMAFROST,  FREEZE  THAW  CYCLES. 
DRILLING.  SATURATION.  POROSITY,  GAS 
WELLS.  OIL  WELLS,  MATHEMATICAL  MOD¬ 
ELS,  WELL  CASINGS,  SOIL  COMPACTION,  UN¬ 
FROZEN  WATER  CONTENT. 

In  permafrost,  the  initial  undisturbed  degree  of  saturation 
can  be  significantly  reduced  when  subjected  to  several  cycles 
of  lhaw-subsidence  and  freezeback  usually  encountered  during 
oil/gas  well  drilling  and  production  operations  The  changes 
in  sal  .ration  and  the  resulting  u  'dersaturation  should  be 
considered  in  the  analysis  and  nodetling  of  permafrost  proper¬ 
ties  Consideration  of  the  reduction  in  saturation  is  lacking 
in  most  of  the  published  freezeback  and  thaw-subsidence 
mode's  A  mathematical  relation  is  derived  to  evaluate 
t'>e  undersaturation  in  the  permafrost  at  the  beginning  of 
each  freezeback  process  during  several  thaw-subsidencc-frcczc- 
back  cycles  The  undersaluration  is  related  to  the  initial 
unfrozen  water  content  and  the  permafrost  compaction  caused 
by  thaw-substdcncc.  The  mathematical  analysis  shows  how 
the  effects  of  the  initial  unfrozen  water  content  and  the 
permafrost  compaction  due  lo  subsidence  can  be  taken  into 
account  in  determining  the  freezeback  pressures.  A  relation¬ 
ship  for  Ihc  initial  gas  fraction  is  also  developed  which 
can  be  incorporated  to  the  freezeback  model  Furthermore, 
upper  limits  arc  established  for  the  permafrost  compaction 
or  thaw  consolidation  (volumetric  strain)  for  various  possible 
conditions  that  may  be  encountered 
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THERMAL  STABILIZATION  OF  PERMA¬ 
FROST  WITH  THERMOSYPHONS. 

Zarling,  J  P ,  ct  al.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  9th,  Hous¬ 
ton,  TX,  Feb.  18-23,  1990  Proceedings.  Vol.4. 
Edited  by  O.A  Ayorinde,  N  K.  Sinha  and  D.S  Sodhi, 
New  York,  American  Society  of  Mechanical  Engi¬ 
neers,  1990,  p  323-328,  18  refs. 
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PERMAFROSTTHERMAL  PROPERTIES,  COOL¬ 
ING.  FOUNDATIONS,  SUBGRADES.  HEAT 
TRANSFER,  WIND  TUNNELS,  DESIGN,  THER¬ 
MAL  CONDUCTIVITY.  ANALYSIS  (MATH¬ 
EMATICS). 

Foundalicn  design  techniques  in  cold  regions  include  the 
use  of  ihermosyphons  for  subgradc  cooling  These  passive 
heat  transfer  devices  have  been  used  under  buildings,  roads, 
railroads,  pipelines  and  airfields  Laboratory  testa  were 
conducted  on  a  full-size  commercial,  Iwo-phasc  thermosyphon 
in  CRREL's  almosphcric  wind  tunnel  The  unit  was  tested 
al  evaporator  angles  of  9,  7.  3,  and  0  degree  and  condenser 
angles  of  90.  45  and  9  degrees  from  the  horizontal  The 
condenser  scclinn  was  subjected  to  wind  speeds  ranging 
from  0  to  7  m/s  Performance  of  the  thermosyphon  as 
a  function  of  these  variables  is  presented.  The  component 
thermal  resistances  ot  an  tn-place  ihcrmosyphon  were  calculat¬ 
ed  It  was  determined  that  l/ic  ihermal  rcsislanccs  associated 
with  conduction  through  the  soil  and  heat  transfer  from 
‘he  fins  to  the  air  arc  dominant 
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PROCEEDINGS.  VOI.4. 

International  Conference  on  Offshore  Mechanics  and 
Arctic  Engineering,  9lh,  Houston,  TX,  Feb.  18-23, 
1990.  New  York,  American  Society  of  Mechanical 
Engireeis.  1990,  339p.  Refs  passim.  For  individual 
papers  sec  44-2200  through  44-2244. 

Ayorinde,  O.A.,  cd,  Sinha,  N.K.,  cd,  Sodhi,  D.S.,  ed. 
44-2199 

ICE  LOADS.  OFFSHORE  STRUCTURES.  ICE 
MELIIAMCS.  OFFSHORE  DRILLING.  MEET¬ 
INGS.  ENGINEERING.  ICEBERGS.  ICING,  ICE 
CONDITIONS,  MATHEMATICAL  MODELS, 
SEA  ICE.  OIL  SPILLS.  ICE  STRENGTH.  ICE 
PRE.SSURE. 
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FINITE  ELEMENT  SIMULATION  OF  PLANAR 
INSTABILITIES  DURING  SOLIDIFICATION 
OF  AN  UNDERCOOLED  MELT. 

Sullivan.  J  M  .  Jr .  ct  al.  Mar  1 987. 59(1 ).  p  8 1  - 1 1 1 , 1 8 
refs. 

Lynch.  D  R  .  0‘Ncill.  K. 
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SOLID  PHASES.  -SIML  LATION.  LIQUID  .SOLID 
INTERFACES.  CRYSTAI  GROWTH.  PHYSICAL 
PROPERTIFS.TIIFRMAI  PROPERTIES.  FREEZ¬ 
ING.  ANALYSIS  (MATHEMATICS).  LIQUID 
COOLING 
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LIQUID  CHROMATOGRAPHIC  METHOD  FOR 
DETERMINATION  OF  EXTRACTABLE  NI- 
TROAROMATIC  AND  NITRAMINE  RESIDUES 
IN  SOIL. 

Jenkins,  T.F.,  et  al,  1989,  72(6),  p.890-899,  47  refs. 
Walsh,  M.E.,  Schumacher,  P.W.,  Miyares,  P.H.,  Bau¬ 
er,  C.F.,  Grant,  CL. 
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SOIL  POLLUTION,  SOIL  COMPOSITION, 
CHEMICAL  ANALYSIS,  CHEMICAL  PROPER¬ 
TIES,  SOIL  SCIENCE,  LABORATORY  TECH¬ 
NIQUES. 
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IMPACT  OF  THE  WINTER  ENVIRONMENT 
ON  INFRARED  TARGET  SIGNATURES  AND 
EO  SENSOR  PERFORMANCE. 

Lacombe,  J.,  Hanover,  NH,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  1989,  n.p.,  10 
refs.  Presented  at  the  S7th  Military  Operations  Re¬ 
search  Society  Symposium,  Fort  Leavenworth,  Kan¬ 
sas,  6-8  June  1989. 
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COLD  WEATHER  PERFORMANCE,  COLD 
WEATHER  TESTS,  MILITARY  OPERATION,  IN¬ 
FRARED  PHOTOGRAPHY,  INFRARED 
RECONNAISSANCE,  SNOW  COVER  EFFECT. 
MP  2588 

HARBOR  DESIGN  FOR  ICE  CONDITIONS. 
Wortley,  C.A.,  Apr.  1987,  28(3),  p.I4-I5. 
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PORTS,  ICE  REMOVAL,  SITE  SURVEYS,  DE¬ 
SIGN. 
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ATMOSPHERIC  ICING  RATES  WITH  ELEVA¬ 
TION  ON  NORTHERN  NEW  ENGLAND 
MOUNTAINS,  U.S.A. 

Ryerson,  C.C.,  Feb.  1990,  22(1),  p.90-97,  19  refs 
44-2664 

ICE  ACCRETION,  ICING  RATE,  ALTITUDE, 
MOUNTAINS,  WIND  FACTORS,  TOPOGRAPH¬ 
IC  EFFECTS,  CLOUD  COVER,  ICE  FORMA¬ 
TION,  MEASUREMENT,  MEASURING  INSTRU¬ 
MENTS,  FROST,  UNITED  STATES-NEW 
HAMPSHIRE-MOUNT  WASHINGTON. 
Almosphenc  rime  icing,  resulting  primsniy  from  supercooled 
cloud  droplet  impaction  on  objects  al  the  Earth's  surface, 
was  monitored  and  analysed  as  a  function  of  elevation  on 
the  west  faces  of  Madonna  Peak  and  Mount  .Mansfield 
in  the  Oreen  Mounuins.  Vermont,  and  at  the  summit  of 
Mount  Washington,  New  Hampshire.  .Measurements  were 
made  of  ice  accretion  rates  on  passive,  manually  operated 
collection  baskets  and  automatic  ice  detectors  Icing  rates 
increase  exponentially  with  elevation  above  about  gOO  m, 
with  secondary  controls  of  rate  suggested  by  microtopographic 
relief  exposure.  The  illustrated  dependence  of  icing  rate 
upon  elevation  is  largely  a  function  of  New  England  wind 
and  cloud  regimes  and  differs  from  other  selected  mountainous 
locations.  The  relationships  preMnted  may  help  assess 
the  magnitude  of  froxen  moisture  inputs  to  high'clcvation 
mountatn  ecosystems 
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AIRBORNE  MEASUREMENT  OF  SEA  ICE 
THICKNESS  USING  ELECTROMAGNETIC  IN¬ 
DUCTION  DURING  LIMEX  89. 

Holliday,  J.S.,  et  al.  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  9th,  Hous¬ 
ton,  TX,  Feb.  18-23,  1990.  Proceedings  Vol.4 
Edtted  by  O.A.  Ayortnde,  N.K  Stnha  and  D.S.  Sodhi, 
New  York,  American  Society  of  Mechanical  Engt- 
neers,  1990,  p.309-3I5,  13  refs. 

Rossiter,  J.R.,  Kovacs,  A. 
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ICE  COVER  THICKNESS.  SEA  ICE.  REMOTE 
SENSING.  ELECTROMAGNETIC  PROSPECT¬ 
ING.  AIRBORNE  EQUIPMENT,  ICE  MECHAN¬ 
ICS.  OFFSHORE  STRUCTURES,  AIRBORNE  RA¬ 
DAR,  ICE  NAVIGATION.  METEOROLOGICAL 
DATA,  ACCURACY. 
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INTRODUCTION  TO  DRILLING  TECHNOLO¬ 
GY. 

Mellor,  M.,  International  Workshop  on  Physics  and 
Mechanics  of  Cometary  Materials.  MUnstcr,  FKG, 
Oct.  9-11.  1989  Proccedtngs.  European  Space 
Agency.  Dec.  1989.  p.95-II4.  ESA  SP-302 
44-2800 

DRILLING.  FROZEN  GROUND.  ICE  CORING 
DRILLS.  EXTRATERRESTRIAL  ICE,  PLANE¬ 
TARY  ATMOSPHERES 

Terrestrial  dniling  tcchnniogy  is  reviewed  The  general 
requirements  for  a  drilling  system  are  given  and  vonvenlit.nal 
drilling  techniques  (rotary  drag  hit.  rotary  roller  bit.  percussive, 
rotary-percussive)  are  described  tnconvenlional  levh 
niques  for  penetrating  solids  are  outlined,  including  ihermal 
dnIling  (spalling  or  melting),  projectile  penetration,  high 


pressure  liquid  jets,  explosive  jets,  erosion  by  projectile  streams, 
and  chemical  penetration  Specul  attention  is  given  to 
dniling  in  ice  and  frozen  sods,  performance  data  are  given, 
including  values  for  penetration  rate  and  specific  energy 
consumption  The  pnnciptes.  theory  and  equipment  relating 
to  each  drilling  technique  are  indicated  by  means  of  diagrams 
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FIRST  IMPRESSIONS  OFTHE  COMET  DRILL¬ 
ING  PROBLEM. 

Mellor,  M ,  International  Workshop  on  Physics  and 
Mechanics  of  Cometary  Materials,  MUnstcr,  FRG, 
Oct.  9-1 1,  1989.  Proceedings,  European  Space 
Agency,  Dec.  1989,  p.229-232,  ESA  SP-302. 
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EXTRATERRESTRIAL  ICE,  PLANETARY  ENVI¬ 
RONMENTS,  ICE  SAMPLING.  ICE  DENSITY, 
ICE  CORING  DRILLS,  COSMIC  DUST. 
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ION-PAIRING  RP-HPLC  METHOD  FOR  DE¬ 
TERMINING  TETRAZENE  IN  WATER  AND 
SOIL. 

Walsh,  M  E.,  et  al.  1989,  7(3),  p.159-179,  18  refs. 

Jenkins,  T.R 
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WATER  CHEMISTRY.  SOIL  CHEMISTRY. 
CHEMICAL  ANALYSIS,  EXPLOSIVES,  SOIL 
ANALYSIS,  LABORATORY  TECHNIQUES,  SOIL 
POLLUTION,  CHEMICALS. 

lon-pairtng  reversed  phase-high  performance  liquid  chromalog. 
raphy  methods  were  develop^  to  determine  tetrazene  in 
water  and  soil.  Dcterminatioiis  were  achieved  using  an 
LC-18  column,  a  mobile  phase  of  2/3  v/v  methanol-water 
containing  001  M  l.decane-sulfonic  acid  sodium  salt,  and 
a  UV  detector  set  at  280  nm.  The  pH  of  the  mobile 
phase  was  adjusted  to  3  with  glacial  acetic  acid,  which 
was  optimal  for  separation  of  tetrazene  from  potential  interfer¬ 
ences  by  other  explosives  The  retention  time  for  tetrazene 
was  2,8  minutes  A  linear  model  with  zero  intercept 
was  found  to  adequately  desenbe  the  ..alibralion  data  for 
concentration  ranges  of  6.1  to  122  micrograms/L  for  water 
samples  and  0  2()4  to  40  8  mtcrograms/g  for  soil  samples 
Tetrazene  was  found  to  be  unstable  in  an  aqueous  medium 
at  room  temperature  Concentrations  decreased  by  96- 
100%  over  24  hours  The  rate  of  degradation  was  reduced 
significantly  when  solutions  were  maintained  near  0  deg 
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FREEZING  AND  THAWING  OF  SOILS  IN 
CVLINDRICAL  COORDINATES. 

Lunardini,  V.J.,  International  Symposium  on  Frost  in 
Geotechnical  Engineering,  Saariselka,  Finland,  Mar. 
13-15,  1989  VTT  Symposium  94  Proceedings. 
Vol  1  Edited  by  H  Rathmayer,  Espoo,  Finland,  Val- 
tion  leknillinen  tutkimuskeskus,  1989,  p.I85-208,  33 
refs. 
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SOIL  FREEZING,  GROUND  THAWING.  PIPES 
(TUBES).  HEAT  TRANSFER.  PHASE  TRANS¬ 
FORMATIONS,  ANALYSIS  (MATHEMATICS). 
POROSITY,  TEMPERATURE  EFFECTS.  HEAT 
FLUX.  THAW  DEPTH. 

Freezing  and  thawing  of  soil  systems  arc  usually  formulated 
and  diKuvscd  in  terms  of  plane  or  Cartesian  coordinate 
systems  Thus  most  freezer  thaw  equations  arc  based  on 
the  Neumann  solution  However,  many  practical  soil  phase 
change  problems,  such  as  freezing  around  bulled  pipes,  deal 
with  cylindrical  coordinates  The  basic  equations,  solution 
methods,  and  solutions  for  freezing  and  thawing  in  cylindrical 
coordinates  arc  presented  here  along  with  some  graphs  for 
practical  applications 

MP  2595 

PHYSICAL  CHANGES  IN  CLAYS  DUE  TO 
FROST  ACTION  AND  THEIR  EFFECT  ON  EN¬ 
GINEERING  STRUCTURES. 

Chamberlain,  E.J.,  International  Symposium  on  Frost 
in  Geotechnical  Engineering.  Saatiselkb.  Finland. 
Mar  13-15,  1989  VTT  Symposium  94  Proceed¬ 
ings  Vol  2.  Edited  by  H.  Rathmayer.  Espoo,  Fin¬ 
land,  Valtion  leknillinen  tutkimuskeskus,  1989,  p.863- 
893.  49  refs 
43-3155 

CLAY  SOILS.  FROST  ACTION.  FROZEN 
GROUND  PHYSICS,  .SOIL  FREEZING.  SETTLE¬ 
MENT  (.STRUCTURAL).  GROUND  THAWING. 
FREEZE  THAW  CYCLE.S.  FROST  HEAVE.  AR¬ 
TIFICIAL  FREEZING.  ENGINEERING.  FRO.ST 
RESISTANCE.  SOIL  STRUCTURE.  THAW  CON¬ 
SOLIDATION. 

Freezing  and  thawing  cauve  changev  in  the  Dhy.vical  and 
engineering  propcriicv  of  clay  voilv  The  propcrlicv  of 
clay  voilv  arc  parftcularly  xuvccptiblc  to  frovt  action  bccauvc 
the  viruvturc  and  fabric  arc  very  vensttivc  to  the  vtrevvcv 
that  aic  caiived  by  freezing  fhiv  report  prcvcniv  a  review 
of  the  viale  of  iindervtanding  of  how  changev  in  the  voil 
fabric  and  vtructurc  occur  and  how  thevc  changev  afreet 
the  engineering  propcrliec  of  day  cand  ground  freezing  projectv 
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MODELING  ICE  RESTRAINT  FORCES  IN  AN 
ICE  BOOMa 

Perham,  R  E  >  lAHR  Symposium  on  Ice,  9th,  Sapporo, 
Japan,  Aug.  23*27,  1988.  Proceedings,  Vol.3, 
[19883,  p.198-206,  3  refs. 
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ICE  BOOMS.  ICE  PRESSURE,  BUOYANCY, 
MODELS,  MATHEMATICAL  MODELS,  COM¬ 
PUTER  PROGRAMS 

A  model  of  the  tee  reslriint  forces  in  a  floattnf  ice  boom 
having  rectangular  cross'secttonal  boom  units  has  been  devel¬ 
oped.  6)  knowing  the  boom  unit  dimensions,  buoyancy, 
and  anchor  characteristics,  one  can  predict  the  boom’s  ability 
to  restrain  ice  up  to  certain  force  levels.  In  operation, 
a  boom  unit  tends  to  be  upset  by  the  force  coupling  that 
develops  between  ice  forces  and  structure  forces  that  generally 
are  not  collinear,  the  rectangular  unit  resists  being  oertumed 
by  virtue  of  us  righting  moment  that  increases  with  tilt, 
up  to  a  limit  The  model  is  very  important  now  that 
alternative  materials  to  replace  Douglas  Hr  in  the  boom 
unit  show  more  economic  and  technical  promise  For 
the  first  time  an  ice  boom  can  be  designed  and  engineered 
in  a  foully  comprehensive  manner.  Ice  restraint  forces 
and  righting  moments  are  given  in  dimensionless  terms,  Fr* 
and  M*,  respectively,  as  Fr*=s.M*2p/G  where  p  and  G 
relate  to  the  geometry  of  interaction  between  the  boom 
unit,  the  ice  and  the  structure  Laboratory  tests  show 
that  the  model  yields  conservative  values  of  ice  restraint 
capacity,  i  e  mmimums  for  a  prototype. 

MP  2597 

GROUND  MOTION  INDUCED  BY  AN  ACOUS¬ 
TIC  PULSE,  AND  ITS  WINTERTIME  VARIA- 
TIONS. 

Peck,  L.,  International  Symposium  on  Long  Range 
Sound  Propagation  and  Coupling  into  the  Ground, 
3rd.  Jackson,  MS,  Mar.  28*30,  1988  Proceedings, 
Vol  2,  National  Center  for  Physical  Acoustics,  1988, 
p.361-385,  7  rcfs. 

43*3211 

SOIL  STRUCTURE,  FROZEN  GROUND  PHY- 
SICS,  SEASONAL  VARIATIONS,  SNOW  ACOUS¬ 
TICS,  FREEZE  THAW  CYCLES 
Results  are  presented  from  a  field  program  conducted  in 
1985/86  lo  investigate  the  changes  tn  acoustically  coupled 
ground  motion  due  to  the  presence  of  snow  and/or  frozen 
ground  The  acoustic  source  was  blank  pistol  fire.  The 
addition  of  a  6>cm'dcep  layer  of  snow  to  bare  ground  causes 
a  greater  reduction  in  the  amplitude  of  coupled  ground 
motion  than  docs  tripling  the  sno»  depth  from  6  cm  to 
18  cm  The  amplitude  of  coupled  ground  motion  is  80- 
90%  lower  in  hard  frozen  sand  (sand  frozen  when  saturated) 
than  It  IS  in  dry  unfrozen  sand. 

MP  2598 

COMPARATIVE  STUDIES  OF  THE  WINTER 
CLIMATE  AT  SELECTED  LOCATIONS  IN 
EUROPE  AND  THE  UNITED  STATES. 

Bates.  R.E..  ct  al,  Annual  EOSAEL/TWI  Conference, 
9ih,  Siov  29-Dcc  1,1988  Proceedings,  Vol.  1,  Mar. 
1989,  p.283-293.  17  refs. 

Bilcllo,  M.A. 

43*3213 

CLIMATE.  WINTER.  CLIMATIC  FACTORS,  AIR 
TEMPERATURE.  SNOWFALL.  SNOW  DENSI¬ 
TY,  SNOW  DEPTH,  VISIBILITY 
Smart  weapon  systems  rely  on  the  capability  of  electro* 
opiical  sensors  lo  locate  targets  embedded  in  winter  back¬ 
grounds  Field  experiments  un  the  operational  effectiveness 
of  such  systems  have  been  conducted  at  several  locations 
in  the  eastern  L  nited  States  Key  meteorological  parameters 
summarized  for  evaluating  these  winter  experiments  are  frecz* 
ing  temperatures,  frequency  of  frcczcuhaw  cycles,  snow  cover 
properties,  ceiling  height,  and  visibility.  This  paper  summa* 
ores  the  climatic  parameters  for  the  L.S  locations  and 
compares  them  with  the  same  parameters  for  sites  in  Europe. 
Relationships  among  the  conditions  at  sites  with  winters 
of  varying  severity  were  examined  so  that  a  range  in  regional 
variations  of  the  environment  could  be  established 

MP  2599 

SYNOPTIC  METEOROLOGY,  CRYSTAL  HABIT, 
AND  SNOWFALL  RATES  IN  NORTHEASTERN 
SNOWSTORMS. 

Ryerson.  C.C.  cl  al.  Annual  EOSAEL/TWI  Confer¬ 
ence.  9ih.  Nov  29- Dec.  I.  1988.  Proceedings.  Vol. 2, 
.Mar.  1989.  p  335-345.  14  refv 
Bales.  R.E. 

43-3214 

STORMS.  SYNOPTIC  MintOROLOGY,  CRYS¬ 
TALS.  VISIBILITY.  SNOWFALL.  STATISTICAL 
ANALYSIS 

Vi  inter  battlefield  weather  forccavtcrs  must  predict,  m  addition 
to  roiitme  weather  parameierv.  I'-O  extinctions  produced 
hy  snowfall  During  the  .SNOW  ONI.  and  ONF.-A  experi¬ 
ments  at  hthan  Allen  I'lring  Range.  VT.  and  SNOW'  TWO 
and  THRhl.  experiments  at  (.amp  Orayling,  Ml,  snowfall 
and  weather  variables  were  measured  during  J8  storms  This 
paper  measures  reiationships  between  vistbiiily.  crystal  habit, 
snowfall  rates,  synoptic  paiterns.and  voncurrent  surface  weath¬ 
er  conditions  during  these  SNOW  experiments  Coastal 
anti  lake  cffcvt  itnai  storms,  anti  storms  wuh  voiumnar  crystals. 
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were  most  often  assocttted  with  reduced  visibility.  The 
reUtionships,  tested  sututicaily.  may  help  forecasters  better 
predict  visibttity«defradtng  snowfall  conditions  from  synoptic 
patterns. 

MP  2600 

FREE  AND  FORCED  CONVECTION  HEAT 
TRANSFER  IN  WATER  OVER  A  MELTING 
HORIZONTAL  ICE  SHEET. 

Luntrdini,  V.J.»  Offshore  and  Arctic  Engineering 
Seminar  in  Korea  (post*OMAE),  1986.  Proceedings, 
Korea  Institute  of  Machinery  and  Metals,  1986»  p.42* 
SI,  24  refs. 

43-3218 

CONVECTION,  HEATTRANSFER,  ICE  SHEETS, 
ICE  MELTING,  ICE  WATER  INTERFACE. 
Expenments  were  conducted  to  study  the  melting  of  a  horizon- 
tal  ice  sheet  with  a  flow  of  water  above  it.  The  experiments 
were  conducted  in  a  refngerated  flume  35  m  long  with 
a  cross  section  of  1.2  x  12m  Water  depth,  temperature 
and  velocity  were  vaned  as  well  as  the  temperature  and 
initial  surface  profile  of  the  ice  sheet  It  was  found  that 
the  heat  transfer  regimes  consisted  of  forced  turbulent  flow 
at  high  Reynolds  numbers  with  a  transition  to  free  convection 
heat  transfer  at  lower  Reyiiolds  numbers  There  was  no 
convincing  evidence  of  a  forced  laminar  regime  The 
data  were  correlated  for  each  of  the  regimes  with  the  Reynolds 
number,  or  Gr/Re2S,  used  to  characterize  the  different 
kinds  of  heat  transfer  For  very  low  water  velocities 
over  a  hortizontal  ice  sheet,  the  melting  heat  flux  does 
not  drop  below  the  value  for  the  free  convection  case  as 
long  as  the  water  temperature  exceeds  34  C  This  is 
Significant  since  the  free  convection  melting  heat  flux  values 
far  exceed  those  for  laminar  forced  convection.  At  the 
low  velocities  the  melting  flux  was  not  dependent  upon 
the  fluid  temperature  until  the  water  temperature  dropped 
below  3.4  C  The  heat  transfer  was  found  to  significantly 
exceed  that  of  non*meIting  systems  for  the  same  flow  regimes 
This  was  attributed  to  increased  free  stream  turbulence,  thermal 
instability  due  to  the  density  maximum  of  water  near  4 
C.  and  the  turbulent  eddies  associated  with  the  generation 
of  a  wavy  ice  surface  during  the  melting 

MP  2601 

SOME  PECULIARITIES  OF  CREEP  BEHAVIOR 
OF  FROZEN  SILT. 

Fish,  A.M.,  International  Conference  on  Offshore  Me¬ 
chanics  and  Arctic  Engineering,  8th,  The  Hague, 
Netherlands,  Mar.  19*23.  1989.  Proceedings. 
Vol.l,  New  York,  American  Society  of  Mechanical 
Engineers.  1989,  p  721*724,  9  refs. 

43*3222 

FROZEN  GROUND  MECHANICS.  FROZEN 
GROUND  STRENGTH.  SOIL  CREEP.  RHEOLO¬ 
GY. 

A  study  has  been  conducted  on  creep  of  frozen  Fairbanks 
silt  at  a  consunt  temperature  of  -2  C  The  enure  creep 
process  (pnmary,  secondary  and  tertiary)  is  described  by 
means  of  two  rheological  characteristics  the  time  parameter 
lambda  and  the  viscous  failure  strain  C  (the  product  of 
the  minimum  strain  rate  4m  and  the  time  of  failure  tm)  A 
new  method  is  presented  for  determining  these  parameters  and 
the  time  to  failure  from  a  single  linear  plot  in  which  each  in* 
div’tdual  creep  curve  forms  a  straight  line  for  both  primary  and 
tertiary  creep.  Secondary  creep  is  considered  to  be  a  principal 
point  on  this  line  that  predetermines  the  onset  of  failure  The 
two  parameters  of  the  straight  line  (the  intersection  with  the 
ordinate  and  the  slope)  define  the  magnitudes  of  the  creep 
parameters.  It  was  found  that  the  shapes  of  the  creep  curves, 
and  thus  the  creep  parameters  of  frozen  soil,  strongly  depend 
upon  stress.  Although  theoretically  the  time  parameter  lamb¬ 
da  can  change  from  0  to  I.  only  variations  of  lambda  between 
0  6  and  0  8  can  be  observed  in  short-term  creep  tests.  It  is  also 
shown  that  parameter  C  docs  not  retain  a  constant  value  The 
absolute  value  of  C  vanes  between  3  and  9%.  and  its  variations 
with  stress  correspond  to  Maxwell’s  distribution  The  stress 
dependencies  of  the  creep  parameters  developed  in  this  paper 
make  it  possible  to  extrapolate  the  values  obtained  in  short-term 
tests  at  high  stresses  for  long-term  creep  at  small  stresses  It 
IS  shown  that  the  errors  in  creep  strain  calculations  may  be  up 
to  an  order  of  magnitude  if  stress  variations  of  creep  parameters 
are  ignored. 

MP  2602 

LIDAR  DETECTION  OF  LEADS  I N  ARCTIC  SEA 
ICE. 

Schncll,  R.C.  ct  al,  June  15.  1989.  339(6225).  p.530- 
532,  19  refs 

Barry,  R.G.,  Miles,  M  W.,  Andreas.  E.L. 

43-3359 

SEA  ICE,  CLOUDS  (METEOROLOGY).  ICE 
OPENINGS.  BACKSCA1TERING. 

Remote  sensing  using  an  airborne  infrared  hdar  has  shown 
an  unexpected  capability  to  detect  open  leads  (linear  openings) 
in  Arctic  sea  ice  and  their  associated  meteorology  m  winter 
Here  we  show  that  vertical  profiles  of  backHattcred  radiation 
demonstrate  strong  returns  from  hydromeieor  plumes  origmit- 
ing  from  leads  having  a  surface  water  temperature  near 
•1.8  C.  Recently  refrozen  leads  arc  also  distinguishable 
by  the  hdar  backscalter  from  adjacent  thicker,  older  sea 
ice  >^idc  leads  release  enough  energy  to  create  buoyant 
plumes  which  penetrate  the  Arctic  boundary  layer  inversion, 
transporting  heat  and  moisture  into  the  troposphere.  These 
results  show  that  the  role  of  the  Arctic  as  a  global  heat 
sink  may  need  to  be  rc-evahiated.  and  that  lead  plumes 
have  a  signifleant  effect  on  the  radiation  budget 


MP  2603 

ATMOSPHERE  SUBGROUP  DISCUSSIONS. 
Andreas.  E.L.,  Apr.  1984,  No.84.7,  MIZEX  bulletin. 
3.  Modeling  the  marginal  ice  zone,  p.97-98,  ADA-145 
351. 

43-3360 

AIRBORNE  EQUIPMENT,  MEASURING  IN¬ 
STRUMENTS,  ICE  AIR  INTERFACE,  MEASURE* 
MENT. 


MP  2604 

TWO-STREAM  APPROXIMATION  TO  RADIA¬ 
TIVE  TRANSFER  IN  FALLING  SNOW. 

Koh,  G.,  Smoke/Obscurants  Symposium,  12ih,  Lau¬ 
rel,  MD,  Apr.  19-21, 1988.  Proceedings.  Voi.2.  Un¬ 
classified  section.  Edited  by  W.M.  Farmer  and  W. 
Klimek.  July  1988,  p.463-470,  7  refs. 

43-3429 

BACKSCATTERING.  LIGHT  TRANSMISSION, 
SNOW  OPTICS.  SNOWFALL. 

Light  transmtasion  measurements  through  failing  snow  have 
produced  results  (hat  cannot  be  explaicnd  by  single  scattering 
arguments  A  two-stream  approximation  to  radiative  trans¬ 
fer  IS  used  to  derive  an  analytical  expression  that  describes 
the  effects  of  multiple  scattering  as  a  function  of  the  snow 
optical  depth  and  the  snow  asymmetry  parameter  The 
simple  approximate  solution  is  compared  with  the  experimental 
results  It  IS  shown  that  the  approximate  solution  may 
be  as  accurate  as  the  exact  solution  for  descnbmg  snow 
transmission  measurements  within  the  limits  of  the  experimen¬ 
tal  uncertainties 


MP  260S 

INCREASED  TRANSMISSION  THROUGH 
BRASS  OBSCURANT  CLOUDS  DURING 
SNOWFALL. 

Hewitt.  A.D.,  et  al,  Smoke/Obscurants  Symposium, 
t2th.  Laurel,  MD.  Apr.  19-21,  1988.  Proceedings. 
Vol. 2:  Unclassified  section.  Edited  W.M  Farmer 
and  W.  Klimek.  July  1988.  p.489-496.  11  refs. 
Hogan,  A.W.,  Koh.  G..  Lacombe,  J.,  Cragin,  J.H. 
43-3430 

LIGHT  TRANSMISSION.  SNOWFALL.  CLOUD 
CHAMBERS,  SNOW  OPTICS,  TIME  FACTOR. 
Recent  experimental  and  theoretical  work  has  shown  that 
falling  snow  can  remove  appreciable  amounts  of  aerosols 
from  obscurant  clouds  Field  measurements  of  veavengmg 
efficiencies  for  brass  infrared  scrcener  averaged  307V  for 
various  snow  crystal  types  Although  inereases  in  transmis¬ 
sion  and  visibility  resulting  from  snow  scavenging  of  particles 
have  been  calculated  and  modeled,  ijuantitative  transmission 
measurements  have  not  previously  been  conducted  In 
order  to  perform  such  transmission  measurements,  a  dynamic 
obscurant  cloud  chamber  was  constructed,  through  which 
an  upward  flow  of  controlled  concentrations  of  brass  scrcener 
was  maintained.  The  chamber  roof  was  opened  to  permit 
failing  snowflakes  to  scavenge  particles  from  the  upward- 
moving  obscurant  cloud.  A  633-nm  llc-Ne  laser  transmis- 
someter  system  with  silicon  detectors  montlored  transmission 
through  the  chamber  over  a  l-m  path  length  at  two  heights. 
1  5  m  apart.  The  difference  m  iransmittance  between 
the  two  levels  is  a  measure  of  the  amount  of  obscurant 
removed  This  experimental  arrangement  is  able  to  measure 
(he  rate  of  scavenging  upon  electro-optical  (E/O)  transmission 
for  precipitation  rates  as  light  as  008  g/sq  m-s  (0  IS  mm  hr 
water  equivalent).  Results  venfy  earlier  predictions  of 
reduced  effectiveness  of  infrared  scrceners  during  precipitalinn 
Field  tests  conducted  during  1987-88  winter  snowstorms 
using  brass  scrcener  indicate  (hat  smoke  particle  scavenging 
can  cause  relative  transmission  increases  of  a.v  much  as 
5-15%  for  each  minute  of  exposure  to  snowfall 


MP  2607 

SNOW-.SMOKE  INTERACTION. 

Hogan,  A  W  .  et  al.  Srookc/Obscurants  Symposium. 
I2(h,  Laurel.  MD,  Apr.  19-21,  1988.  Proceedings. 
Vol.2;  Unclassilicd  section.  Edited  by  W.M.  Farmer 
and  W.  Klimek.  July  1988.  p.497-506.  6  refs. 

Hewitt.  A.D.,  Cragin.  J.H. 

43-3431 

THEORIES.  LIGHT  TRANSMISSION.  SNOW¬ 
FALL.  SNOW  OPTICS.  SNOWFLAKES. 

Falling  snow  has  been  observed  to  collect  scrcener  maieriatv 
with  relatively  good  efflcicncy.  Tbis  paper  ilcveribcv  a 
semiempirical  theory  that  predicts  the  rate  at  which  falling 
snow  diminishes  scrcener  concentration.  The  theory  incor 
porates  snowflake  size  distnbutionv  suspended  snow  vt>n(.en 
(ration,  snowfall  rate,  optical  transmission  and  meleorologtcat 
parameters  from  the  SNOW  experiments  These  parameters 
are  used,  along  with  fall  sclocitrcs  from  the  work  of  O’ilrtcn. 
Locatelli  and  Hobbs,  and  Mcltor.  to  vakuiate  the  volume 
of  air  swept  by  falling  snow,  as  a  function  of  prcvipitation 
rate.  Calculations  are  performed  using  this  theory  to  predu.! 
scrcener  scavenging  rates,  these  indicate  (hat  very  light  vnnw 
falls  are  capable  of  halving  smoke  concentrations  m  hundreds 
of  seconds 


MP  2608 

IMPACT  OF  WET  SNOW  ON  VISIBLE,  INFRA¬ 
RED  AND  MILLIMETER  WAVE  ATTENUA¬ 
TION. 

Bates,  R.E.,  et  al,  Smoke/Obscuranta  Symposium, 
12th,  Laurel,  MD,  Apr.  19-21,  1988.  Proceedings. 
Vol.2.  Unclassified  section.  Edited  by  W.M.  Farmer 
and  W.  Klimek,  July  1988,  p.S23-S35.  10  refs. 
Gerard,  S. 

43-3432 

WET  SNOW.  SNOWFALL,  TRANSMISSION, 
WAVE  PROPAGATION.  SNOW  CRYSTAL 
STRUCTURE.  PRECIPITATION  (METEOROLO¬ 
GY). 

Examination  of  visible,  infrared,  and  mtllimeler  wave  attenua¬ 
tion  by  falling  snow  dunng  the  coastal  snowstorm  of  Dec 
13-14,  I98S  at  Ft  Hollis.  ME.  (SNOW  IV)  indicatea  a 
peculianty  in  transmission  that  may  have  resulted  from  a 
snow/rain  phase  change  During  this  period  the  type 
of  precipitation  changed,  while  the  surface  temperatures  and 
the  low.lcvcl  vertical  temperature  profile  fluctuated  around 
0  C  Analyses  of  the  transmission  data  over  a  portion 
of  the  snowstorm  indicate  that  the  infrared  and  visible  attenua¬ 
tions  were  less  than  the  millimeter-wave  attenuation  Uteae 
rcsulta  from  SNOW  IV  arc  compared  with  those  from  moderate 
to  heavy  wet  snowfatts  during  previous  SNOW  capc..ments. 
Previous  results  indicate  that  miilimeter-wave  relation  is 
normally  attenuated  less  than  visible  or  infrared  radiation 
by  moderate  to  heavy  snowfall  Meteorological  data  and 
observations  of  snow  crystal  habit  in  similar  storms  that 
occurred  dunng  all  of  the  SNOW  expenments  arc  analyzed 
to  examine  Iransmission/precipitalion-phasc-change  rclation- 
shipx 

MP  2609 

OVERVIEW  OF  OBSCURATION  IN  THE  COLD 
ENVIRONMENT. 

Berger,  R.H.,  ct  al.  Smoke/Obscurants  Symposium, 
12th,  Laurel,  MD,  Apr.  19-21,  1988.  Proceedings. 
Vol.2:  Unclassincd  section.  Edited  by  W.M.  Farmer 
and  W.  Klimek.  July  1988,  p.S37-$5S.  62  refs. 
O’Brien,  H. 

43-3433 

WAVE  PROPAGATION.  SNOWFALL,  SNOW 
COVER  EFFECT,  BACKSCATTERING,  SNOW 
MECHANICS. 

"Obscuration  in  the  Cold  Environment"  was  prcKnicd  at 
the  Smoker  Obscurant  Symposium  IV  in  Apr  1980  Since 
that  time,  through  the  cooperation  of  numerous  otganiutions, 
most  of  which  ate  perennial  patticipanu  in  the  SmokefObseu- 
tanl  Symposia,  many  of  the  questions  concerning  natural 
winter  obscurants  and  backgrounds  have  been  resolved  or 
at  least  become  better  understood  'This  paper  diMussea 
some  of  the  advances  in  knowledge  which  have  been  made 
possible  through  the  SNOW  exerctses  and  the  combined 
SMOKErSNOW  field  eapenmenis  conducted  since  1930 
The  principal  focus  of  the  discussion  concerns  the  transmission 
of  visible,  infrared  and  millimelcr-wase  radialton  through 
falling  snow,  and  the  effects  of  snow  cover  as  a  background- 
obscuring  msierial 

MP  2610 

METHOD  FOR  RATING  UNSURFACED 
ROADS. 

Eaton,  R  A ,  ct  al.  International  Road  Federation 
(IRF)  World  Meeting,  Seoul,  Apr  16-21,  1989  Pro¬ 
ceedings.  Vol.4.  1989,  p.103-106,  2  refs. 

Gerard,  S.,  Dattilo,  R.S. 

43-3484 

ROADS.  ROAD  MAINTENANCE 
MP  2611 

ICE  STRESS  MEASUREMENTS  AROUND  OFF¬ 
SHORE  STRUCTURES. 

Johnson.  J.B ,  Sea  Ice  Pnrccs  and  Mechanics  Confer¬ 
ence.  Anchorage,  AK,  July  22-23.  1986.  Proceed¬ 
ings.  (Anchorage,  Minerals  Management  Service, 
U.S.  Dept,  of  Interior)  June  1988.  p.55-59. 

43-3504 

OFFSHORE  STRUCTURES.  STRESSES.  SEA  ICE. 
MEASUREMENT.  ICE  MECHANICS.  ICE  PRES¬ 
SURE. 

MP  2612 

CHANCES  COMING  IN  SNOW  LOAD  DESIGN 
CRITERIA. 

Tobiasson.  W .  Feb  1989.  89-06.  Internalional  Con¬ 
ference  on  Snow  Engineering,  1st.  Santa  Barbara.  CA. 
July  10-15. 1988  Proceedings,  p  413-418.  ADA-207 
260.  I  ref. 

43-3585 

SNOW  LOADS.  BLILDINO  CODES.  ROOF.S. 
.STANDARDS.  SNOWDRIFTS.  DESIGN  CRIT¬ 
ERIA.  SNOW  SLIDES.  SURFACE  PROPERTIES. 
SNOW  DENSITY 

.Spor.wirxhip  of  ANSI  Standard  A58  1  1982.  "Minimum  Design 
1  oads  fill  RjiMings  and  Olher  Struviurcs  has  recently  been 
tixnsferrcd  to  the  Amciivan  Soeiely  iif  Civil  hngineers 
ASCI,  expevts  to  publish  a  new  version  of  the  A58  Standard 
in  1980  Pol  the  pavi  two  years  the  A58  snow  loads 
subeommiltee  has  been  active  in  upvlaling  the  snow  toad 
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doifn  criteria  in  that  Standard.  Some  revisions  have 
been  made  to  the  around  snow  load  maps  in  Minnesota 
and  the  Dakotas.  Slidtna  snow  provisions  have  been  chanfcd 
and  drift  load  calculations  have  been  expanded  to  include 
an  appreciation  for  the  lcn|th  of  the  upwind  roof 

MP  2«13 

ROOF  DESIGN  IN  COLD  REGIONS. 

Tobiisson,  W.,  Feb.  1989,  89-06,  International  Con¬ 
ference  on  Snow  Enjineering,  1st,  Santa  Barbara,  CA, 
July  10-15, 1988.  Proceedings,  p.462-472,  ADA-207 
260. 

43-3590 

ROOFS,  ENGINEERING,  SNOW  DEPTH, 
DRAINAGE,  ICING,  SNOW  SLIDES,  VENTILA¬ 
TION,  DESIGN,  SLOPES,  THERMAL  INSULA¬ 
TION,  MELTWATER. 

Roofs  continue  to  be  a  problem  in  cold  regions  even  though 
many  excellent  membrane  and  water-shedding  systems  arc 
available.  Dead  fiat  roofs  of  any  type  arc  a  design  mistake 
In  cold  regions,  membrane  roofs  should  hate  a  dope  of 
1/4  in./ft  and  should  drain  internally  It  is  usually  best 
to  slope_  roofs^  by  inclining  the  frame  rather  than  using 
tapered  insulation.  Most  water-shedding  roofs  drain  to 
cold  eaves  and  arc  thus  subject  to  ice  dam  problems  Such 
problems  can  be  minimized  by  designing  a  “cold"  ventilated 
roof,  by  insulating  it  well,  by  minimizing  the  overhang  at 
the  eaves,  by  increasing  the  roof  slope  and  by  providing 
an  unobatructed  slippery  surface  from  which  snow  will  slide 
However,  when  using  slippcry-surfaecd  systems,  it  is  cssentul 
to  provide  a  place  for  the  snow  to  slide  where  it  will 
not  endanger  people  or  damage  property. 

MP  2614 

PERSPECTIVE:  GROUND  LOADS  AND  MAP¬ 
PING. 

Tobiasson,  W.,  Feb.  1989,  89-06.  International  Con¬ 
ference  on  Snow  Engineering,  1st,  Santa  Barbara,  CA, 
July  10-15, 1988.  Proceedings,  p.5 12-5 13.  ADA-207 
260. 

43-3599 

SNOW  LOADS.  SNOW  DEPTH,  MEASURE¬ 
MENT,  MAPPING.  MEASURING  INSTRU¬ 
MENTS.  SNOWFALL.  METEOROLOGICAL 
DATA. 

MP  2615 

DEVELOPMENT  OP  SEA  ICE  IN  THE  WED¬ 
DELL  SEA. 

Lange,  M.A..  et  al,  1989,  VoI.12,  Symposium  on  Ice 
Dynamics,  Hobart,  Australia,  Feb.  14-20,  1988,  p.92- 
96, 19  refs. 

Ackley,  S.F..  Wadhams,  P.,  Dieckmann,  G.S..  Eicken, 

”3-3341 

SEA  ICE.  FRAZIL  ICE.  ICE  FORMATION,  ICE 
GROWTH,  ANTARCTICA— WEDDELL  SEA. 
Developmcni  and  phy’sical  properties  of  sea  tee  in  the  central 
and  eastern  Weddell  Sea  arc  reported  .Major  elements 
of  the  flaciolofical  part  of  this  study  include  continuous 
shipbome  observations  of  sea>ice  conditions  and  occasional 
helicopter  reconnaissance  flifhts.  extensise  measurements  of 
snow  and  ice  thicknesses  at  dail)  ice  stations,  and  dcuded 
^tyscs  ai  sampled  ice  cores  from  each  ice  sution.  Textural 

investigations  of  the  sampled  ice  rescaled  the  dominance 
of  fraaii  ice  in  the  central  \^eddcll  Sea  and  the  occurrence 
of  an  additional  ice  class,  called  platelet  ice.  to|eiher  with 
the  commonly  known  frazil  and  confclaiion  ice  in  the  coastal 
region  of  the  eastern  Weddell  Sea  These  results,  in  combina* 

tion  with  the  visual  ice  observations,  reveal  t«o  major  mech* 
anisms  for  Kaicc  generation  in  the  Anurctic.  which  were 
not  sufTieiently  well  accounted  for  in  previous  investigationv 
In  the  central  Weddell  Sea.  a  c>cle  of  pancake*ice  formation 
and  its  growth  into  consolidated  floes  seems  to  be  the  dominant 
process  of  the  advancing  sea>ice  edge.  In  the  coastal 
waters,  the  growing  sca*icc  cover  consists,  to  a  considerable 
degree,  of  ice  platelets  which  are  formed  in  the  underl)tng 
water  column  in  front  of  the  icc*shelf  edges  TTius.  congela* 
tion-ice  growth,  which  is  mainly  controlled  by  atmosphenc. 
thermodynamic  forcing,  seems  to  be  of  less  importance  in 
the  central  and  southeastern  Weddell  Sea  than,  for  example, 
in  the  Arctic  Basin  (Auih) 

MP  2616 

DEWATERABILITY  OF  FREEZFw-THAW  CON- 
OmONAL  SLUDGFwwS. 

Mtrtcl.  C.J..  Feb.  1989.  61(2).  p.237.24!.  26  refs. 
430624 

SLUDGES,  sewage  TREATMENT.  FREEZE 
DRYING.  FREEZE  THAW  TESTS 
In  this  study  the  limiting  depth  of  frecre  thaw  conditioned 
sludges  was  determined  Column  tcvtt  were  conducted 
at  four  depths  ranging  from  30  to  230  cm  A  water 
treatment  sludge,  an  anaerobically  digested  wastewater  sludge, 
and  an  aerobically  digested  wastewater  sludge  were  tested 
Results  indicated  that  up  to  2  0m  of  each  sludge  would 
drain  within  minutes  after  frcc/e-thaw  conditioning  AOer 
drainage,  the  average  solids  content  in  the  water  treatment 
and  anacrobieilly  digested  wastewater  sliulgcs  was  high  enough 
for  mechanical  removal  In  comparison  the  unfroren 
sludges  were  still  draining  after  2  weeks  Application 
of  the  free/edhaw  conditioning  process  would  best  be  accom¬ 
plished  in  a  new  unit  operation  called  a  slwlgc  freezing 


MP  2617 

GEOTECHNICAL  INVESTIGATION  OF  SURH- 
aAL  SOILS  TO  SUPPORT  HARD  MOBILE 
LAUNCHER  (HML)  STUDIES:  FROZEN 
STRENGTH  CHARACTERIZATION  OF 
WES/CRREL  NBAS  TEST  SITES  IN  MON* 
TANA. 

Chamberlain,  E.J.,  et  al,  Dec.  19S8,  SL>87*I6.  var.  p.. 
ADB-129  901,  5  refs. 

Dureli,  G.,  Roberts,  R. 

43-3638 

FROZEN  GROUND  STRENGTH.  FROZEN 
GROUND  COMPRESSION.  STRESS  STRAIN 
DIAGRAMS,  SOIL  SURVEYS. 

At  the  request  of  the  Ballistic  Missile  Office,  the  US  Army 
Engineer  Waterways  Experiment  Sution  conducted  surficial 
soil  studies  at  four  locations  in  the  Malmstrom  siting  area 
in  MonUna.  The  purpose  of  this  work  was  to  support 
vehicle  subility  arulyso  asscv-iatcd  with  nuclear  environment 
definitions  for  the  Air  Force's  proposed  Hard  .Mobile  Launcher 
basing  mode  for  a  Small  IntercontincnUl  Ballistic  .Missile. 
This  report  documents  the  results  of  a  study  conducted 
b)  personnel  of  the  US  Army  0>ld  Regions  RcMarch  and 
Engineering  Laboratory  to  characterize  the  frozen  strengths 
of  the  soils  encounter^  at  four  off>road  sites.  Presented 
are  the  results  of  sutic  laboratr^  triaxul  compression  tests 
conducted  chiefly  on  frozen  undisturbed  samples  obtained 
from  the  upper  20  inches  of  each  site.  Multiple  linear 
regression  analyses  of  these  data  were  conducted  to  identify 
relationships  between  ths  soil  strength  at  each  site  and  mouture 
content,  deruity.  temperature,  and  confining  preuure. 


MP  26111 

MUKLUK  ICE  STRESS  MEASUREMENT  PRO¬ 
GRAM. 

Cox.  G.F.N..  1988  MMS  88-0057,  Technology  as¬ 
sessment  and  research  program  for  offshore  minerals 
operations:  1988  report.  Compiled  and  edited  by  J.B. 
Gregory  and  C.E.  Smith,  p.l  1*15,  8  refs. 

43-3643 

OFFSHORE  STRUCTURES.  ICE  LOADS.  ICE 
PRESSURE.  SEA  ICE.  ICE  SOLID  INTERFACE. 
STRESSES.  UNITED  STATES-ALASKA-MUK- 
LUK  ISLAND. 


MP  2619 

MECHANICAL  PROPERTIES  OF  MULTI-YEAR 
SEA  ICE. 

Richlcr-Mengc.  J.A,.  1988.  MMS  88-0057,  Technolo¬ 
gy  assessment  and  research  program  for  offshore  min¬ 
erals  operations.  1988  report.  Compiled  and  edited 
by  J.B.  Gregory  and  CE.  Smith.  p.54>6l,  14  refs. 
43-3646 

SEA  ICE.  ICE  MECHANICS.  PRESSURE 
RIDGES. 


MP  2620 

ELASTIC  PROPERTIES  OF  FRAZIL  ICE  FROM 
THE  WEDDELL  SEA.  ANTARCTICA. 

Lange.  M.A..  et  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions. 
lOth.  Lulea. Sweden.Junc  12-16. 1989.  Proceedings. 
POAC  89.  V^ol.l.  Edited  by  K.B.E.  Axcisson  and 
LA.  Fransson.  Lulei.  Sweden.  University  of  Tech¬ 
nology.  1989.  p.208-217.  9  refs. 

Hcllmann.  H  .  Richlcr-Mcngc.  J.A.,  Ackicv.  S.F. 
43-3726 

SEA  ICE.  FRAZIL  ICE.  ICE  ELASTICITY.  AN- 
TARCTICA-WEDDELL  SEA. 

We  present  data  on  ihe  classic  propcrites  of  antarciK  sea 
ICC  from  she  Weddell  5ca  area  The  data  have  been 
obtained  through  measurements  of  ciunprcssionab  and  shear' 
wave  velocities  on  frani  kc  ai  uliras«>nic  frequencies  il 
MHz)  Sample  (lotaiy  porosities  range  from  2  to 
and  saltnutes  from  2,3  to  7  I  ppt  The  measure«l  ci»mpres. 
stonal-  and  shear-wase  sclocities  lie  at  36  to  3*  km  » 
and  at  1  4  to  I  9  km  s,  rcspeelivcly  The  shear>wavc 
velocities  of  the  present  samples  lie  significanily  below  those 
obtained  under  similar  evpenmenul  condiitons  for  Arctic 
frazil  ice  The  resulting  elastK  lonstanis  range  between 

5  to  90ra  7  5  to  lOGPA.  I  V  to  3  and  0  32  to 
0  42  for  Young's  moiltdus.  bulk  moilulits.  shear  mtululus 
and  Poisson  ratio,  respcctnely  Intial  tangent  motluli, 
obtained  in  compression  tests  on  the  same  samples,  are 
in  good  agreement  with  or  slightly  above  the  d>nams«  >  mtng  s 
miululi  fAuth ) 


MP  2621 

COMPARISON  OP  THE  COMPRESSIVE 
STRENGTH  OF  ANTARCTIC  FRAZIL  ICE  AND 
COLUMNAR  SALINE  ICE  GROWN  IN  THE 
LABORATORY. 

Richter-Menge,  J.A..  et  al,  Intcnutlonal  Conference 
on  Port  and  Ocean  Engineering  under  Arctic  Condi¬ 
tions,  lOth.  Lulel,  Sw^en,  June  12*16,  1989.  Pro¬ 
ceedings.  POAC  89.  Vol.1.  Edited  by  K.B.EAX- 
elsson  and  L.A.  Fransson,  Lulei,  Sweden,  University 
of  Technology,  1989,  p.269-278,  14  refs. 

Ackley.  S.F. 

43*3732 

FRAZIL  ICE.  SEA  ICE,  ICE  PRESSURE.  ICE 
DEFORMATION,  ICE  STRENCJTH,  STRAIN 
TESTS,  ANTARCnCA-WEDDELL  SEA. 
Unconfined,  unuxUt  compression  tests  were  performed  on 
frazil  sea  ice  samples  cotketed  in  the  Weddell  Sea.  AntarcCca. 
The  tests  were  done  at  a  constant  strain  rate  of  0001/s 
and  at  temperatures  of  -3.  -5  and  -10  C  Dau  from 

the  frazil  ice  tests  were  compared  to  results  from  testa 
done  under  the  same  conditions  on  transversely  isotropic, 
columnar  saline  ice  The  a^oximate  gram  sizes  of  the 
frazil  and  columnar  ice  were  1  and  10  mm.  respectively. 
The  results  of  this  work  indicate  that  the  frazil  ice  teoerally 
has  a  higher  strength  than  columnar  ice  loaded  in  the  plane 
of  the  sheet.  Tests  done  by  other  researchers  on  freshwater, 

cquiaxcd  polycrystaliine  ice  have  also  shown  the  comprcaaive 
stren|th  to  vary  inversely  with  grain  size.  Application 
of  this  relationship  to  the  sea  ice  tested  indicates  that  the 
results  from  these  freshwater  ice  tests  at  a  strain  rale  of 
0001/s  cannot  be  directly  extended  to  cxplam  the  variation 
in  compressive  strength  between  the  frazit  and  coltMinar 
sea  ice.  ^  We  speculate  that  this  may  be  due  to  either 
(I)  the  influence  that  the  increased  ductility  of  sea  ice 
has  on  the  relationship  between  strength  aM  gram  size 
at  OOOI/s.  (2)  that  another  mkrostructtiral  parameter  (eg. 
the  thickncM  of  the  ice  between  brine  inclusions)  may  be 
the  controlling  factor  in  determining  sea  ice  strength,  or 
(3)  that  the  d^inant  mechanisms  dnviog  deformation  vary 
with  each  tee  type.  (Auth.) 

MP  2622 

MODEL  TESTS  ON  AN  ICEBREAKER  AT  TWO 
FRICTION  FACTORS. 

TatincUux.  J.C.  IntemationbI  Conference  on  Port  and 
Ocean  Engineering  under  Arctic  Conditions,  lOth, 
Lulei,  Sweden,  June  12*16,  1989.  ProccediAgs. 
POAC  89.  Vot.2.  Edited  by  K.B.E.  Axelsson  and 
LA.  Fransson.  Lulei.  Sweden,  University  of  Tech¬ 
nology,  1989,  p.774.784.  7  refs. 

43-3776 

METAL  ICE  FRICnON,  ICE  SOLID  INTER¬ 
FACE.  MODELS.  ICE  STRENGTH.  PROPEL¬ 
LERS.  ICE  THICKNESS. 

Results  of  resistance  and  propulsion  tests  in  level  ice  of 
a  model  of  the  Canadian  R<l^  icebr^er  for  two  values 
of  the  tec-hull  fneiion  factor  are  presented.  The  mcreaae 
in  ice  resisunee  due  to  increased  ice  friction  was  signiifl^C 
for  thick,  weak  ice.  but  negligible  in  thin  and  strong  ke. 
Also,  the  increase  in  the  fnetion  factor  had  no  detcctabie 
effect  on  propeller  performanee.  Ice-propcllcr  interactiott 
had  liiile  effect  on  the  model  thrust  coehicient.  but  a  strong 
one  on  the  torque  cocflTiaent  and  the  average  thrust  deduction 
factor  Comparison  of  the  test  results  with  fulbscale  trial 
data  showed  that  icc*propcller  interaction  was  more  severe 
at  model  scale  than  at  full  Kale  for  ice  thickness  up  to 
about  0  7  m.  For  thicker  ice.  mo^l  and  field  data  were 
in  very  good  agreement. 

MP  2623 

AIRBORNE  SEA  ICE  THICKNESS  SOUNDING. 
Kovacs.  A.,  ct  al.  International  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions, 
lOth.  Lulei. Sweden. June  12-16. 1989.  Proceedings. 
POAC  89.  Vol.2.  Edited  by  K.B.E.  Axels^n  and 
L-A  Fransson.  Lulei.  Sweden.  University  of  Tech¬ 
nology,  1989.  p.1042.1052.  2  refs. 

Holladay.  J.S. 

43-3801 

SEA  ICE.  ICE  THICKNESS.  REMOTE  SENSING. 
ELECTROMAGNETIC  PROSPECTING. 

Airlkorne  remote  measurement  of  Ka  ice  thickness  has  been 
an  elusive  goal  Man^  sensing  systems  have  been  trM 
and  evaluated.  incluJmg  impube  radar  All  thcK  srsicms 
were  found  to  have  limited  capabilities  at  best.  We  arc 
now  evaluating  airbcwne  electromagnetic  induction  technology, 
which  has  long  been  used  for  mineral  prospecting.  Two 
field  studies  have  been  made  in  the  Arctic.  One  study 
has  been  done  using  a  relatively  standard  j-m-long.  1/3- 
m*diancter  heluopter'towed  antenna,  and  one  using  a  lifter 
down-sized  antenna  only  3  m  long  and  1^3  m  in  dumetcr. 
The  airborne  Ka  ice  thickness  sounding  profiles  obtained 
indicated  that  the  thickness  could  be  estimated  but  the  rcsofu- 
tion  ilecrrased  as  the  ice  became  rough  This  dccrriK 
was  aswKiatnl  wuh  the  large  footprint  of  the  System,  which 
cfTectiscI)  sm4Wkihed  out  the  Ka  ice  relief  Howesvf, 
It  was  found  that  the  aserage  ice  thickness  estimate  by 
airborne  electromagnetic  soumling  for  a  given  flight  track 
was  in  reasonable  agreement  wuh  the  average  ice  thickness 
determined  bv  direct  drill  hole  measaremcni.  Ftampks 
of  the  KC  ihKkncss  profiles  obtained  by  airborne  soundmg 
an<i  direct  dnil  hole  soun4img  are  prcKnied  and  compared 
I'uture  development  of  the  airborne  system  is  diKussed 
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SNOW  AS  A  THERMAL  BACKGROUND: 
PREUMINARY  RESULTS  FROM  THE  1M7 
FIELD  TEST. 

Jocdtn.  R.,  et  tl.  Mar.  1919.  SR  89-07,  Snow  Symposi¬ 
um.  7th.  HiMver.  NH,  Au(.  11-12,  1987.  Procced- 
ia«i.  p.5-24,  ADB-133  455.  14  tds. 

O’Brien.  H.,  Albert.  M.R. 

43-3873 

SNOW  HEAT  FLUX  SNOW  SURFACE  TEMPER- 
ATURE.SNOWTHERMAL  PROPERTIES.  SNOW 
AIR  INTERFACE.  SNOW  COMPACTION.  SNOW 
TEMPERATURE.  THERMAL  EFFECTS. 

Aa  caUMive  fidd  test  was  conducted  dunof  the  wictet 
oC  1987  to  provide  dau  for  the  further  dcvdopmcoi  and 
cvaluatiea  of  CRKEL’s  snow  temperature  modcL  The 
program  ran  coatiououity  for  two  months  under  a  variety 
of  weather  conditions.  Thermal  measurements  and  infrared 
imaacry  were  made  of  luturaJ  snow  and  three  sett  of  tank 
Uadis.  General  ohoervations  from  the  field  test  are  present¬ 
ed,  alona  with  a  more  detailed  diseussion  of  sdeet^  data. 
An  improved  MOW  tempertture  model  will  be  tested  afsuist 
■cMfcmrau  from  tbe  (tdd  tesL 

MPU25 

THEXMAL  MODEL  FOR  SNOW-COVERED 
TERRAIN. 

NtzkOp  D.Ron  et  el.  Mar.  1989.  SR  894)7.  Snow  Sym* 
poMUPip  Tth,  Hanover,  NH,  Auf.  1 1*12.  1987.  Pro* 
wdtngt.  p.25*36.  ADB-133  4S5.  16  refs. 

Rice*  J.E.P  PSiloier.  R.A. 

43-3874 

SNOW  THERMAL  PROPERTIES.  SNOW  SUR¬ 
FACE  TEMPERATURE.  SNOW  HEAT  FLUX. 
SNOW  AIR  INTERFACE.  SNOW  COMPACTION. 
MODELS.  SNOW  COVER  EFFECT.  THERMAL 
EFFECTS. 

This  dcscribci  a  SoowoCovered  Terrain  Thermal  Model 
far  predkiit  mow  aorfaee  temperaiorcs.  To  eharaeterire 
Mow  cootted  lerraio.  the  iwodel  tses  at  most  two  distiact 
MOW  lijfcn  over  a  troimd  layer  The  snow  layers  coaespood 
to  coomoaCMoa  of  new  mow.  old  snow,  or  compocted  snow 
Bated  on  a  traoMMamn  line  theory  analofy.  the  model 
cakidaica  the  characteristic  unped^c  of  the  saow'froacd 
cooAiaaiien.  Usiof  thacharaetenstieunpedaace.themodcl 
eakolaio  thermal  toertia.  a  balk  volamctne  propeny  which 
rdascs  the  thrrmil  response  of  the  condmutioa  to  time* 
varymf  hoe  iopoc  at  the  snow  surface  The  model  uses 
ataodard  OKtonroldfical  obserTatioes  to  caJetdate  the  ne« 
haal  wsCrmiil  acrom  the  atrfsnow  interface.  Thh  paper 
9km  prucn  campatii  uni  of  modeled  snow  surface  tempcratarc 
prodictioM  with  SNOWsfl  measured  snow  surface  tempera* 
tare*.  The  ALIC  WSOOl  Weapon  Systems  rerformance 
Tactkal  DedsBon  Aid  beinc  derdoped  by  the  US  Army 
Af  oaphtric  Sciences  Laboratory  will  incorporate  the  Snow* 
Gavtred  Terrain  Thermal  Modd. 

MP  3626 

ACOUSnCAlLY  INDUCED  GROUND  MO¬ 
TION  XN  SAND  UNDER  WINTER  CONDI¬ 
TIONS. 

Peck.  L.,  Mat.  1989,  SR  89*0?.  Snow  Symposium.  7th. 
Harover.  NH.  Auf.  1 1-12. 1987  Procc^inp.  p.37- 
54,  ADB-133  455.  4  refs. 

43-3175 

SANDS.  ACOUSTIC  MEASUREMENT.  SEIS¬ 
MOLOGY.  FROZEN  GROUND  PHYSICS,  MILI¬ 
TARY  OPERATION.  COLD  WEATHER  OPERA- 
TION,  SOIL  TEMPERATURE 

The  variatwtt  of  acoustically  isduced  (round  motion  with 
the  frccte/thaw  state  of  the  (round  was  msesii(a:cd  in 
M-Mar.  1984.  A  test  chamber  of  the  CXREL  Fr.wt 
ESaeta  Research  Facility  coetaiehi(  a  sand  la)er  0.7  m 
deep  waa  oucEtted  with  a  movable  roof  and  one  moraKc 
waR.  Ihlih  the  roof  and  wall  m  place.  frecns(  of  the 
aand  waa  accomplished  ^  Mowing  cold  air  tnt49  the  chamber 
Arraya  M  thcrmocoupka  indicated  the  depth  :<*  which  the 
aand  had  fmten.  Ground  motion  mdaced  by  Mask  fut 
from  a  .22  ediber  fisuA  was  moused  with  (c<^«hoaes 
at  deptha  of  0  to  a5  cm  in  the  sand  The  results  presented 
are  for  ammlated  winter  or  transitional  ground  conditions 
(The  aand.  cither  dry  (ambient  motstsre  c<ui:cnt|  or  saturat¬ 
ed.  waa  wi^roxeft.  froien  or  iranutiontsg  through  freenng 
•r  thawing.)  Potential  effects  of  the  freereithaw  sute 
a(  the  ground  on  the  pctfortnance  of  seismic  sensor  ssstems 
are  discussed. 

MP  2627 

OPTICAL  TECHNIQUE  FOR  aiARACTF.RlZ- 
1NC  PREaPfTATION. 

K<^  G..  Mat.  1989.  SR  89-07.  Snow  Symposium.  T(h. 
Hahovct.  NH.  Aug.  11-12.  1987.  Proccedmp.  p.71- 
76.  ADB-133  455.  4  refs. 

4^3877 

SNOW  OPTICS.  LIGHT  TRANSMISSION. 
PREOPITATION  OAGF.S.  SNOU  FALU 

PREOPITATION  (METEOROLOGY). 

METEOROLOGICAL  INSTRUMENTS. 

A  simple  optical  techn^ue  for  characenrisg  preopsuuon 
la  deaenbed  The  signals  generated  by  prectpitituig  parurtes 
aa  they  intcmipt  a  beam  of  hgh:  are  analyred  m  the  icne 
and  frc^fuency  domam  to  obtain  mforma:i4Wi  precrpctatioa 


that  may  be  useful  for  optical  propagatioo  studies.  Some 
prelimin^  rcsoHa  obtataed  with  the  optical  device  are  present¬ 
ed 

MP262t 

MODEL  OF  SMOKE  CONCENTRATION  RE- 
DUenON  DUE  TO  SCAVENGING  BY  SNOW. 
Hutt.  D.L.  et  a1.  Mat.  1989.  SR  89-07,  Snow  Symposi¬ 
um.  7th.  HAOover.  NH.  Aug.  1 1-12, 1987.  Proceed¬ 
ings.  P.S7-98.  ADB-133  455.  II  refs. 

CfAgin.  i.H. 

43-3879 

SNOWFALL,  SNOW  OPTICS.  VISIBILm', 
AEROSOLS.  SMOKE  GENERATORS.  SNOW  AIR 
INTERFACE.  MODELS. 

A  model  b  developed  to  describe  the  scavengiag  of  smoke 
particles  by  mow.  The  conceniratioA  of  smoke  produced 
by  rapid  burst  grenades  b  approaimated  by  an  espeoential 
i£cc*y  and  for  thb  case  the  reduction  in  the  obscuration 
time  b  derived  in  terms  of  the  snow  scavenging  efficiency 
and  the  smoke  decay  rate.  Mcasufctncnts  of  the  snow 
scavenging  efficiency  are  used  to  predict  the  rcductioo  in 
obscuration  time  in  typical  winter  scenarios.  Results  show 
that  snow  Sk^ven^ng  may  sigmficantly  reduce  the  effectiveness 
of  grenade  screening  smokes. 

MP  2629 

PARAMETRIC  STUDY  ON  TRANSMISSION 
THROUGH  SMOKE  SCREENS  PRODUCED  IN 
FALLING  SNOW. 

Farmer.  W.M..  et  aI.  Mat.  1989.  SR  89-07.  Snow  Sym¬ 
posium.  7th.  HAAOver,  NH.  Aug.  11-12.  1987.  Pto^ 
ceedtngs.  Pv99-llt.  ADB-133  455. 4  refs. 

Gerird.  S..  Crigin.  i.H. 

43-3880 

SSOWFALU  SNOW  OPTICS.  VISlBILm*. 
AEROSOLS.  SMOKE  GENERATORS.  LIGHT 
TRANSMISSION.  SNOW  AIR  INTERFACE. 

Prclimtaary  studies  have  shown  time  smoke  screens  produced 
»  falling  snow  can  he  ttAmctd  in  cffcctbencsa  ihroi^ 
scavengmg  proecsacs.  ttbof  intetest  ihertfore  to  determine 

the  Ctlhiap  snow  coniitisni  under  which  scavcnyng  procesacs 
may  sigadicMtly  lacrcaie  the  transmittance  throu^  a  smoke 
serm  and  at  the  same  tunc  provide  svfficknt  visibility 
fiir  targets  to  be  detected  that  would  not  be  observed  otherwiae. 
The  purpose  of  thb  paper  b  to  present  the  resuks  of  a 
parametTK  study  conducted  to  liotify  the  signdtcance  of 
the  vnhoos  parameten  that  can  affect  snmkc  screcw  transiuit- 
taacc  performance  in  falling  snow.  Results  show  that 
condittons  often  eiot  under  which  fallmg  snow  can  play 
a  nupw  role  in  affecting  smoke  screen  performance  and 
the  ranges  at  whkh  targets  can  be  detected 
MP2630 

MIUIMETER-WAVE  FERFORMA.NCE  DUR¬ 
ING  MIXED  PREaPlTATION. 

Batca.  R.E.  et  aL  Mat.  1989.  SR  89-07.  Snow  Sym¬ 
posium.  7th.  HAiiovcr.  NH.  Aug.  11-12.  1987.  Ko- 
ccedings.  p.1 13-120.  ADB-133  455.  3  refs. 

Gerard.  S. 

43-3881 

SNOWFALU  ATMOSPHERIC  ATTENUATION. 
MICROWAVES.  SNOW  AIR  INTERFACE  ELEC¬ 
TROMAGNETIC  PROPERTIES.  RADIATION 
ABSORPTION.  WET  SNOW.  PRECPITATION 
(METEOROLOG^T-  TRANSMISSION.  PROPA¬ 
GATION.  RADAR. 

Compartsons  of  visiMc.  infrared  and  mtShmeter  wave  anesua- 
tioc:  by  fafirng  snow  at  5N01A  IV.  HoUm  Mame.  isdrcate 
that  as  the  snowstorm  of  Dec.  13-14.  |915  passed  the  site 
a  snow  crystal  phase  change  (ta«mr  to  rain)  occurred.  Mitrd 
preci^tson  types  were  observed  during  thb  perioi.  As 
the  air  mass  Mpfconchcd  the  Hoiks.  Maine,  area  the  near* 
surface  upper  air  profde  and  surface  temperatures  averaged 
near  0  C  Analyses  of  the  transmbsion  dau  over  a  portnui 
of  the  snowsu<m  show  leva  mfrared  and  vaiMe  attenuaUoo 
than  miCimeter  wave  atxenuatioa.  These  results  arc  noc 
consistent  wnh  those  obtamed  for  previous  snow  cipcroaent 
su<m  analysa.  ie  normally  oiiKimercr  wave  radiation  b 
attemuted  less  by  moderate  to  heavy  snowfaSs  than  vtstMe 
and  infrared  radutum.  Oau  and  analyses  are  yeesested 
in  thb  paper,  comparing  conourent  snow  crysul  haHt  and 
meteorological  dau  (ho^  upper  an  and  surface  conditions) 
with  iransmbsMvi  measurements  to  cvamine  this  phase  change 
rdationship 

MP  2631 

RADAR  BACKSCATTER  COMFARLSONS  OF  A 
2-  TO  5-GIIZ  FMCW  RADAR  AND  A  35-GIIZ  RA¬ 
DAR. 

Bcr|cr,  R  H .  cl  il.  M»r  14*4.  SR  *4.07.  Snov  S>n;- 
potium.  7ih.  Ilinovci.  Nil.  Abj.  1 1-12.  19*7.  Pro¬ 
ceeding.  p.l  J3-I36.  ADR-133  455.  4  reh, 

Boyne.  IIS. 

43-3*»3 

SNOW  COVF.R  F.FFF.CT.  RADIO  F.aiO  SOUND- 
ING.S.  microwaves.  BACKSCATTF.RING. 
RADAR  F.CHOF_S.  SNOW  COVF.R  STRLCTLRE, 
WET  SNOW.  SNOW  air  INTERFACF..  SNOW 
SURVEY.S. 

A  tenet  rC  etpert-nesu  tt»t  nerfi-oued  T.  deunsae  txiu 
veattenng  aa^twde  vanaumv  tn  dry  and  wet  ssou  Two 
frequency  modulated  contmvws  wave  fFMOk*)  radars  were 
ttved  m  this  tnvestigatuvt  Theve  radars  were  mosnted 


side  kj  side  on  a  gMtry  approtimately  5  m  above  the 
snow  field  and  with  a  depression  an^  of  10  degrees.  The 
dimensions  of  the  snow  field  were  30  a  19  m.  The 
two  radar  systems  could  he  scanned  across  the  l5-m  width 
of  the  snow  field  automatically  and  moved  lengthwise  by 
hand.  Backscattcr  measurements  of  dry  and  wet  snow 
wot  made  to  detenr^  the  variation  of  radar  hnckscattcr 
cross  section  as  a  function  of  liquid  water  contenL  lackscat- 
tcr  measurements  were  aba  aiade  after  insertion  of  nn  ahnni- 
num  plate  into  the  snow  mvct  at  various  depths  to  determine 
uhether  there  was  any  variation  in  the  35^Ht  bnckacatter 
due  to  the  rcductioo  of  volume  scattering. 


MP  2632 

THERMAL  CONDUCnVlTY  OF  SLUDGES. 
VesUtod.  P.A..  et  nL  Feb.  1989.  23(2).  p.241.245.  9 
refg. 

Martel.  CJ. 

4^3984 

SLUDGES.  FREEZING.  WASTE  TREATMENT, 
THERMAL  CONDUCTIVITY.  FREEZE  THAW 
CYCLES.  WATER  TREATMENT. 

The  time  nc^cd  to  naturally  thaw  riudge  in  a  fieeziag 
bed  depends  on  the  thermal  conductivity  of  the  settled  sludge 
bycr  deposited  on  the  thawing  slud^  The  okycclivc 
of  thb  research  b  to  measure  the  therrul  conductivity  of 
thb  layer.  Su  different  sludfct  arc  tested,  and  it  b  found 
that  tWrmal  conductivity  decreases  with  increasing  solids 
concentration.  At  normal  solids  concentrationSb  the  thermal 
conductivity  b  found  to  be  about  .004$  calorics/cm/scc/dcg 


MP  2633 

SNOW  HYDROLOGY  IN  THE  UPPER  YAMUNA 
BASIN,  INDIA. 

Malhotra.  R.V..  ct  al.  1988. 450,  p.84-93.  7  rth. 
McKim.  H.L..  Rangachari.  R. 

43-4119 

SNOW  HYDROLOGY.  RIVER  BASINS.  STREAM 
FLOW.  SNOWMELT.  RUNOFF.  METEOROLOG¬ 
ICAL  DATA.  WATERSHEDS.  MODELS.  SNOW 
SURVEYS.  SEASONAL  VARIATIONS.  MOUN¬ 
TAINS.  FORECASTING.  W*ATER  RESERVES. 
ISDIA-YAMUNA  RIVER. 

SoHBW  accumolitiin  and  iMstiBn  in  the  front  range  nf  the 
Hanalayan  Mountains  accnunri  for  a  ciwsIlcraMc  pueimn 
of  winter  and  spring  siieamlWw  from  the  Upper  Yamunn 
ftber  Basin.  To  tpiancify  thb  contriburiiu.  the  Ccninl 
Water  Cpmmimun  (^‘O  nf  Indb  has  been  riBrnring  hy- 
dromctcorolofical  data  and  cnuluctbg  snow  surveys  in  the 
Sunlit  Nala  Watershed,  a  smaB  tributary  uf  the  fbbar  River 
that  drains  wto  the  Upper  Yamuna  Rner  system.  Hy¬ 
drometeorological  dau  from  the  Sundh  Nab  vacershed.  bum 
Dec.  to  Mar.  lor  the  years  1944-1948.  were  inpuc  inlo 
the  tuo  saowmelt  ofrions  «if  the  Sertsmflaw  SyiMhcsb  and 
Reaervoir  Rcgularion  (S5ARR)  model  to  ditcrmiui  the  rela¬ 
tionship  of  snowumlt  runoff  to  obocprd  duchargr.  For 
this  period,  the  oboerved  strcamflow  dau  indicated  that  snaw 
BBdt  did  not  conirAcu  sigmficanUy  to  the  overaB  yearly 
dschar^c  Loaacs  due  to  suMunaoon  and  cvipotranapwatian 
decrease  the  effect  of  snowmcH  runoff.  A  brge  portion 
of  i)ie  rtmamtap  avarlaWc  meltwater  infUtraecs  to  baguflow. 
Tbs  study  provsdes  foe  the  first  time  a  hetter  understanding 
of  the  snowmelt  dynamics  in  thb  region  of  the  woetd.  The 
dau  bmc  bemg  ^eloped  m  the  Suadk  Nab  can  be  med 
to  calibrate  Urn  bydroio^  f^castisg  modd  being  dei  eloped 
by  the  Indua  CWC  to  manage  ^  water  rcsoorccs  for 
t^  Upper  Yamuna  Rner 


MF2634 

SNOW-CRYSTAL  GROWTH  WITH  VARYING 
SURFACE  TEMPERATURES  AND  RADIATION 
PENETRATION. 

Cdbcck.  S.C.  1989.  35(119).  p.23-29.  13  rtfg. 
43-4136 

SNOW  CRYSTAL  GROWTH.  SNOW  SURFACE 
TE.MPERATURF..  SOLAR  RADIATION.  DEPTH 
HOAR.  RADIATION  ABSORPTION.  SNOW 
COVER  STRUCTURE. 

the  teaprratsre  fWSd  ts  demed  foe  a  rimaimdrily  varying 
surface  temperature  wuh  varytsf  solar  radution  peaetrarion. 
The  growth  rates  of  snow  <^tu!s  are  c^caiated  to  caplam 
i3te  rapvdly  Rowing  layers  of  faceted  ctystds  fie  depth 
hoar)  that  ft«m  ;«ST  brio*  the  surface  at  hs^  ^^udes 
and  13  pnjjr  %sttm  7)^  solatioas  also  riunr  that  a  Saytt 
of  wrt  seow  cas  cats.  |Ost  below  the  surface  even  on  days 
when  the  surface  temperature  rrmams  tuN^freensg 


MP  263$ 

OVFJIVTEW*  OF  THF.  PHYSICAL  PROPFJmES 
OF  SFA  ICF.. 

Ttseker.  W.B.  June  1488.  Ncv.144.  W'orLshop  on  Ice 
Propcrljo.  5l  John**.  N’cwf<»ur.dUad,  /one  21-22, 
1988  rrncccdmgs.  p.7|.85 
43-4171 

SF.A  ICF..  ICF.  niYSICS. 
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MISCELLANEOUS  PUBLICATIONS 


MP  2636 
PROCEEDINGS. 

International  Symposium  on  Cold  Regions  Heat 
Transfer,  Sapporo,  Japan,  June  28-30,  1989,  1989, 
3Mp.,  Refs,  passim.  For  selected  papers  see  43-4194 
through  43-4227. 

Seki,  N.,  ed,  Cheng.  K.C,  ed,  Lunardini,  V.J.,  ed. 
43-4193 

HEATING,  HEAT  TRANSFER,  COOLING  RATE, 
HEAT  TRANSFER  COEFFICIENT,  FREEZING, 
ICE  HEAT  FLUX,  ICE  FORMATION,  ICE 
WATER  INTERFACE,  SUPERCOOLING,  TEM¬ 
PERATURE,  MATHEMATICAL  MODELS. 

MP  2637 

HISTORICAL  AND  RECENT  DEVELOPMENTS 
IN  THE  RESEARCH  OP  COLD  REGIONS  HEAT 
TRANSFER. 

Cheng,  K.C.,  et  al.  International  Symposium  on  Coid 
Regions  Heat  Transfer,  Sapporo,  Japan,  June  28-30, 
1989.  Proceedings.  Edited  by  N.  Seki,  K.C.  Cheng, 
and  V.J.  Lunardini,  1989,  p.l-2S,  431  refs. 

Yen,  Y.-C. 

43-4194 

ICE  FORMATION,  HEAT  TRANSFER,  HISTO¬ 
RY,  RESEARCH  PROJECTS,  SHIP  ICING,  FRA¬ 
ZIL  ICE,  SOIL  FREEZING,  GAS  PIPELINES,  UN¬ 
DERGROUND  PIPELINES. 

A  brief  review  of  historicel  and  recent  developments  of 
ice  formation  problems  in  air,  water  and  earth  was  made 
covering  such  subjects  as  atmospheric  and  marine  icing  of 
structures,  permafrost  and  ground  freeiing  (frost  heave),  nver 
and  lake  ice  (frazil  ice  and  supercooling),  arctic  oil  and 
gas  pipelines,  and  heat  transfer  with  freezing  or  melting 
from  the  unified  viewpoint  of  cold  regions  heat  transfer 
An  attempt  is  made  to  review  the  vaned  technical  fields 
involving  ice  formation  phenomena  from  the  common  view¬ 
point  of  heat  transfer  to  show  the  scope  and  subjects  of 
cold  regions  heat  transfer  engineering. 

MP  2638 

REVIEW  OF  PURE  CONDUCTION  WITH 
FREEZING. 

Lunardini,  V.J.,  International  Symposium  on  Cold  Re¬ 
gions  Heat  Transfer,  Sapporo,  Japan,  June  28-30, 
1989.  Proceedings.  Edited  by  N.  Seki,  K.C.  Cheng, 
and  V.J.  Lunardini,  1989,  p.27-32.  Refs,  p.30-32. 
43-4195 

THEORIES,  HEAT  TRANSFER,  THERMAL 
CONDUCTIVITY,  FREEZING,  CONDUCTION. 
Freezing  of  water  or  melting  of  ice  are  phenomena  that 
underlie  many  inmportant  scientific  and  engineering  studies 
of  cold  regions  Mathematical  methods  of  treating  these 
phase-change  heat  transfer  problems  are  cntical  to  understand¬ 
ing  and  dealing  with  the  problems  that  freeze-thaw  causes. 
This  review  deals  only  with  systems  for  which  conduction 
is  the  basic  heat  transfer  mode  or  for  which  the  solutions 
can  be  obtained  in  termsof  conduction-lik^  problems  While 
convection  is  an  important  heat  transfer  mode,  it  can  often 
be  neglected  without  significant  error  Exact  solutions 
are  noted  where  available,  but  since  these  are  quite  limited 
for  phase-change  problems,  references  to  approximate  solutions 
are  listed  in  some  detail  The  approximate  methods  are 
the  perturbation  method,  which  leads  to  quasi-staiionary  tech¬ 
niques,  and  heat  balance  integral  method. 

MP  2639 

SNOW  IV  FIELD  EXPERIMENT  DATA  RE¬ 
PORT:  OVERVIEW. 

Rcdfield,  R  K.,  May  1989,  SR  89-14,  p  1-3,  ADB-134 
724. 

43-4297 

RESEARCH  PROJECTS,  COLD  WEATHER  OP¬ 
ERATION,  COLD  WEATHER  PERFORMANCE. 
MP  2640 

SYNOPTIC  METEOROLOGY  DURING  THE 
SNOW  IV  FIELD  EXPERIMENT. 

Bilcllo,  MA,  ct  al,  May  1989,  SR  89-14,  p5-12, 
ADB-134  724,  2  refs. 

Bates,  R.E. 

43-4298 

METEOROLOGICAL  CHARTS,  SYNOPTIC 
METEOROLOGY. 

MP  2641 

SITE-SPEaPiC  METEOROLOGY. 

Bates,  R.E.,  et  al.  May  1 989,  SR  89- 1 4,  p.  1 3- 1 5,  ADB- 
134  724. 

Harrington,  B. 

43-4299 

SITE  SURVEYS,  .METEOROLOGICAL  INSTRU¬ 
MENTS,  METEOROLOGICAL  DATA,  MEASUR¬ 
ING  INSTRUMENTS. 

MP  2642 

SNOW  CBV.STAL  CHARACTERIZATION. 

Koh,  G.,  May  1 989,  SR  89- 1 4,  p.  1 7-23,  ADB- 1 34  724, 
2  refs. 

43-4300 

SNOW  CRYSTALS,  SNOW  CRYSTAL  STRUC¬ 
TURE. 


MP  2643 

SNOW  CONCENTRATION  AND  PRECTPITA- 
TION  RATE  MEASUREMENTS  DURING 
SNOW  IV. 

Ucombe,  J.,  May  1989,  SR  89-14,  p.25-29,  ADB-134 
724,  2  refs. 

43-4301 

SNOWFALL,  SNOW  ACCUMULATION, 
PRECIPITATION  GAGES,  MEASURING  IN¬ 
STRUMENTS,  AIRBORNE  EQUIPMENT. 

MP  2644 

AIRBORNE  PARTICXE  MEASUREMENTS. 
Berger,  R.H.,  May  1989,  SR  89-14,  p.31,  ADB-134 
724. 

43-4302 

PARTICLES.  PARTICLE  SIZE  DISTRIBUTION, 
MEASUREMENT,  FOG,  AIRBORNE  EQUIP¬ 
MENT. 

MP  2645 

TEST  OF  A  PROTOTYPE  ADVANCED  THER¬ 
MAL  IMAGING  SYSTEM. 

Munis,  R.H.,  May  1989,  SR  89-14,  p.81-82,  ADB-134 
724,  1  ref. 

43-4304 

INFRARED  PHOTOGRAPHY.  TESTS,  MILI¬ 
TARY  OPERATION,  VISIBILITY. 

MP2646 

SEISMIC/ACOUSTIC  EXPERIMENTS  AT 
SNOW  IV. 

Peck,  L.,  May  1989,  SR  89-14,  p.155-157,  ADB-134 
724,  2  refs. 

43-4307 

WAVE  PROPAGATION,  SEISMIC  PROSPECT¬ 
ING,  ACOUSTICS. 

MP  2647 

HOURLY  METEOROLOGICAL  DATA  FOR 
SNOW  IV. 

Bates,  R.E.,  et  al.  May  1989,  SR  89-14,  p.159-250, 
ADB-134  724. 

Harrington,  B. 

43-4308 

METEOROLOGICAL  DATA. 

MP  2648 

TWO-WAVELENGTH  METHOD  OF  MEASUR¬ 
ING  PATH-AVERAGED  TURBULENT  SURFACE 
HEAT  FLUXES. 

Andreas,  E.L.,  Apr.  1989,  6(2),  p.280-292,  47  refs. 
43-4400 

SURFACE  ROUGHNESS,  HEAT  FLUX,  SCINTIL¬ 
LATION,  MEASUREMENT.  REFRACTION, 
CONVECTION. 

MP  2649 

EXPERIMENTS  ON  THE  HEAT  TRANSFER 
FROM  WATER  FLOWING  THROUGH  A 
CHILLED-BED  OPEN  CHANNEL. 

Richmond,  P.W ,  et  al.  International  Symposium  on 
Cold  Regions  Heat  Transfer,  Sapporo,  Japan,  June  28- 
30,  1989.  Proceedings.  Edited  by  N.  Seki,  K.C. 
Cheng,  and  V.J.  Lunardini,  1989,  p.51-58,  27  refs. 
Lunardini,  V.J. 

43-4199 

HEAT  TRANSFER,  WATER  FLOW,  ICE  WATER 
INTERFACE,  FLOW  RATE.  EXPERIMENTA¬ 
TION,  ICE  MELTING,  THERMISTORS,  AC¬ 
CURACY. 

Experiments  have  shown  that  heat  transfer  is  greater  for 
water  flowing  over  ice  than  for  water  flowing  over  flat 
plates  without  icc.  The  mechanisms  which  conlnbutc  to 
this  increased  heat  transfer  arc  not  completely  understood 
One  possible  cause  is  the  density  inversion  of  water  at 
4  C.  In  order  to  investigate  this  effect  on  h*at  transfer, 
a  small  opcn-channel  flume  was  designed  so  t!  xpertmcnlv 
could  be  conducted  with  the  fli'mc  bed  at  temperatures 
slightly  above  0  C  with  no  ice  present  For  fully  developed 
turbulent  .low  (Reynolds  numbers  greater  than  20,000),  heat 
transfer  correlations  initially  showed  higher  heat  transfer 
rates  than  those  obtained  from  experiments  m  flume  with 
large  aspect  ratios  Velocity  profile  corrections,  to  account 
for  the  aspect  ratio,  were  applied  to  the  data,  which  then 
agreed  more  closely  with  the  results  from  wider  flumes 
The  results  indicate  that  the  density  inversion  of  water  could 
account  for  most  of  the  increased  turbulent  heat  transfer 
rate  observed  between  melting  and  nonmelting  systems 

MP  2650 

CHANGES  COMING  IN  SNOW  LOAD  DESIGN 
CRITERIA. 

Tobiasson,  W..  Corps  of  Engineers  Struelural  Engi¬ 
neering  Conference,  St.  Louis,  Missouri,  June  27-JuIy 
1, 1988,  Vol.2.  Washington,  D.C.,  Directorate  of  Engi¬ 
neering  and  Construction,  1989,  p.9I8-920. 

43-4410 

DESIGN  CRITERIA.  SNOW  LOADS,  SNOW 
SLIDES, 

The  Icchnical  basis  for  the  snow  load  design  criteria  used 
by  DoD  in  TM5'809-I  "load  Assumptions  for  Buildings" 


IS  ANSI  Sundard  A38.1-I9S2,  “Minimum  Design  Loads 
for  Buildings  and  Other  Structures."  Sponsorship  of  that 
national  standard  has  recently  been  transferred  to  the  Amencan 
Society  of  Civil  Engineers.  ASCE  expects  to  pubiish  a 
new  version  of  A58  in  1988.  For  the  past  two  years 
the  ASCE  snow  loads  subcommittee  has  been  active  in 
updating  the  snow  load  design  criteria  in  that  standard. 
Some  revisions  have  been  made  to  the  ground  snow  load 
maps  in  Minnesota  and  the  Dakotas  .^tiding  snow  provi¬ 
sions  have  been  changed  and  drift  load  calculations  have 
been  expanded  to  include  an  appreciation  for  the  length 
of  the  upwind  roof. 


MP  2651 

ROOF  DESIGN  IN  COLD  REGIONS. 

Tobiasson,  W.,  Corps  of  Engineers  Structural  Engi¬ 
neering  Conference,  St.  Louis,  Missouri,  June  2'’-July 
1,  1988,  Vol.2.  Washington,  D.C.,  Directorate  of  Engi¬ 
neering  and  Construction,  1989,  p.l029-l0?/. 
43-4412 

ROOFS,  DESIGN,  CONDENSATION,  DRAIN¬ 
AGE,  SNOW  SLIDES. 

Roofs  continue  to  be  t  problem  in  cold  regions  even  though 
many  e;(celient  membrane  and  water-shedding  systems  are 
available.  Compact  (tightly  built)  systems  suffer  far  fewer 
condensation  problems  than  do  framed  roofing  systems  that 
tend  to  leak  much  more  air  Air  leakage,  not  vapor 
diffusion,  IS  the  cause  of  most  condensation  problems.  Dead 
flat  roofs  of  any  type  are  a  design  mistake.  In  cold 
regions,  membrane  roofs  should  have  a  slope  of  1/4  in  /ft 
and  should  dram  internally.  It  is  usually  best  to  slope 
all  roofs  by  inclining  the  frame  rather  than  using  tapered 
insulation  Most  water-shedding  roofs  dram  to  cold  eaves 
and  are  thus  subject  to  ice  dam  problems  Such  problems 
can  be  minimized  by  designing  a  “cold”  ventilated  roof, 
by  insulating  it  well,  by  minimizing  the  overhang  at  the 
eaves,  by  increasing  the  roof  slope  and  by  providing  an 
unobstructed  slippery  surface  from  which  snow  will  slide 
However,  when  using  slippery-surfaced  systems,  it  is  essential 
to  provide  a  place  for  the  snow  to  slide  where  it  will 
not  endanger  people  or  damage  property. 


MP  26S2 

STRUCTURE  AND  TEMPERATURE  DEPEND¬ 
ENCE  OF  THE  FLEXURAL  PROPERTIES  OF 
LABORATORY  FRESHWATER  ICE  SHEETS. 
Gow,  A,J.,  et  al,  July  1989,  16(3),  p.249-270,  13  refs. 
Ueda,  H.T. 

43-4446 

LAKE  ICE,  ICE  COVER  STRENGTH,  ICE  CRYS¬ 
TAL  STRUCTURE,  FLEXURAL  STRENGTH, 
STRAIN  TESTS. 

Smatt-beam  testing  wax  conducted  in  a  test  tank  on  ice 
corrcaponding  in  struciure  to  the  two  major  ice  types,  S. 
1  and  S.2,  encountered  in  lake  ice.aheets  Teats  of  730 
beams  in  the  temperature  range  >1  to  *19  C  showed  thit 
macrocrystalline  (S- 1)  and  columnar  (S-2)  ice  differ  appreciably 
in  their  flexural  characteristics  and  inai  ihcae  ditferences 
■re  sttnbuiable  lo  variations  in  the  size  and  onentation 
of  the  crystals  in  the  ice  and  Ihe  thermal  condition  of 
the  beams  Besms  of  S*)  ice  yielded  flexural  strengths 
mid-way  between  those  measured  on  S-2  ice. 


MF  2653 

ARCTIC  RESEARCH  IN  THE  UNITED  STATES, 
VOL.3. 

U.S.  Interagency  Arctic  Research  Policy  Committee, 
Washington,  D.C.,  Spring  1989,  72p. 

Brown,  J.,  ed,  Bowen,  S.L.,  ed,  Cate,  D.,  ed,  Valliere, 
D.R.,  ed. 

43-4482 

INTERNATIONAL  COOPERATION,  RE¬ 
SEARCH  PROJECTS,  MEETINGS,  EXPEDI¬ 
TIONS.  ORGANIZATIONS. 

This  issue  contains  several  invited  papers  that  highlight  some 
tj.S  accomplishments  m  Arctic  research  and  point  towsrus 
future  chsllcngcs  and  opportunities  To  further  demonstrate 
the  broed,  multidisciplinary  nature  of  arctic  research  and 
related  activities  and  their  support,  numerous  reports  of  past 
and  current  national  and  international  conferences,  workshops 
and  activities  are  presented  Finally,  this  issue  reflects 
a  new  enterprise  of  joint  responsibility  for  the  journal  and 
arctic  research  between  the  interagency  Committee  and  the 
Commission 


MP  2654 

OBSERVATIONS  OF  LOV/-FREQUENCY 
ACOUSTIC-TO-SEISMIC  COUPLING  IN  THE 
SUMMER  AND  WINTER. 

Albert,  D.G.,  ct  il,  July  1989.  86(1),  p.352-359.  23 
refs. 

Orcuti,  J.A. 

43-4500 

ACOUSTIC  MEASUREMENT,  SNOW  ACOUS¬ 
TICS.  SEISMIC  VELOCITY.  SOUND  TRANSMIS¬ 
SION,  EXPERIMENTATION,  SEASONAL 
VARIATIONS.  WAVE  PROPAGATION. 
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MP  2655 

PASSIVE  MICROWAVE  IN  SITU  OBSERVA¬ 
TIONS  OF  WINTER  WEDDELL  SEA  ICE. 
Comiso,  J.C.,  ct  al,  Aug.  15,  1989,  94(C8),  p.10,891- 
10,905,  23  refs. 

Ackley,  S.F. 

43-4526 

SEA  ICE,  MICROWAVES.  ICE  PHYSICS,  RADI- 
OMETRY,  ICE  COVER,  ANTARCTICA-WED- 
DELL  SEA. 

The  microwave  radiative  characteristics  of  the  Weddell  Sea 
ice  were  investigated  from  the  R/V  PpUrstem  during  winter 
1986  through,  approximately,  3000  km  of  ice,  from  the 
marginal  ice  zone  to  the  coastal  region  and  back.  Radiome¬ 
ter  measurements  at  6,  10,  18,  37,  and  90  GHz  m  vertical 
and  horizontal  polarizations  were  complemented  by  visual 
and  video  observations  and  measurements,  at  60  station, 
of  ice  physical  characteristics.  Two  distinct  types  of  ice 
cover  were  observed  in  the  marginal  ice  zone,  small  pancakes 
evenly  distributed  during  the  southbound  leg.  and  ice  bands 
with  wet  pancakes  during  the  northbound  leg  Other  ice 
types  observed  were  first-year  ice  covered  by  varying  thick¬ 
nesses  and  states  of  snow  cover,  and  new  and  ^oung  ice 
found  mainly  in  leads  and  polynyas  Analysts  of  the 
data  shows  a  large  variability  in  ths  multispectral  microwave 
emissivities  of  these  ice  types,  especially  at  90  GHz  Overall, 
however,  at  18  GHz  and  lower  frequencies,  the  emissivities 
of  thick  and  cold  first-year  ice  are  relatively  stable  with 
standard  deviations  of  about  002  At  the  marginal  ice 
zone,  the  emissivity  of  the  ice  cover  is  a  lot  less  predictable 
and  could  cause  large  uncertainties  in  ice  concentration  esti¬ 
mates.  The  use  of  the  90-GHz  channel  in  combination 
with  a  lower-frequency  channel  shows  strong  potential  for 
more  detailed  characterization  of  the  ice  cover  including 
the  identification  of  various  forms  of  new  ice  and  the  quantifica¬ 
tion  of  varying  snow  cover  and  roughness  (Auth.  mod.) 

MP  2656 

CHEMICAL  AND  STRUCTURAL  PROPERTIES 
OF  SEA  ICE  IN  THE  SOUTHERN  BEAUFORT 
SEA. 

Meese,  D.A.,  Durham,  University  of  New  Hampshire, 
1988,  294p.,  University  Microfilms  order  No.- 
DA88273 1 3,  Ph.D.  thesis.  For  abstract  see  Disserta¬ 
tion  abstracts  international,  Sec.  B.  Apr.  1989,  p  4193. 

43- 4573 

SEA  ICE,  ICE  COMPOSITION,  CHEMICAL 
ANALYSIS.  ICE  CORES,  ICE  SALINITY,  SEA 
WATER  FREEZING,  ICE  FORMATION.  BEAU¬ 
FORT  SEA. 

MP  2657 

THIN  ICE  GROWTH. 

Ashton,  G.D..  Mar.  1989,  25(3).  p.564-566.  6  refs 

44- 7 

ICE  GROWTH,  ICE  COVER  THICKNESS.  STE- 
FAN  PROBLEM,  DEGREE  DAYS,  ICE  AIR  IN¬ 
TERFACE,  FREEZING  RATE,  ICE  FORECAST¬ 
ING,  THERMAL  CONDUCTIVITY. 

MP  2658 

USE  AND  APPLICATION  OF  PRESTO  IN 
SNOW-ni  WEST. 

Stallings,  E.S.,  etal,  June  1986,  SR  86-15,  Snow  Sym¬ 
posium,  5th,  Hanover,  NH,  Aug.  13-15,  1985.  Pro¬ 
ceedings,  Vol  1,  p.11-24,  ADB-135  277,  5  refs. 
Farmer,  W.M.,  Lacombe,  J 
43-4623 

MILITARY  OPERATION,  TANKS  (COMBAT 
VEHICLES),  COLD  WEATHER  OPERATION. 
LASERS.  SNOWFALL,  MILITARY  RESEARCH. 
MEASURING  INSTRUMEN'  5,  SNOWDRIFTS. 
VISIBILITY,  STATISTICAL  ANALYSIS. 

Dunng  Dec.  1984,  and  Jan,  1985,  Cold  Regions  Research 
and  Engineering  Laboratory  (CRREL)  conducted  a  field  ex¬ 
periment  m  Grayling.  Michigan,  to  identify  and  establish 
a  baseline  performance  matrix  for  tank  imaging  systems, 
image  intensifiers,  and  laser  rangefinders  in  a  winter  environ¬ 
ment.  The  Project/Manager  for  Smoke/Obscuranls  Person- 
nei  Response  and  Evaluation  System  fer  Target  Obscuration 
(PRESTO)  was  used  as  an  integral  part  in  this  field  experiment 
to  record  on  site  responses  of  observers  to  the  effects  of 
falling  and  blowing  snow  on  the  performance  of  the  systems 
The  PRESTO  was  also  used  in  additional  validation  of  the 
test  results.  This  presentation  discusses  how  the  statistics 
software  was  icdcllned  to  give  probability  density  histograms 
as  a  function  of  range,  how  the  system  was  used  for  data 
verification  on  site,  and  how  the  system  was  used  for  results 
validation  in  Snow-Ill  West  Examples  of  data  outputs 
comparing  the  results  of  an  imaging  system’s  performance 
during  a  snow  storm  will  be  given  and  compared  to  results 
obtained  from  military  observers  viewing  video  outputs  from 
the  same  imaging  system. 

MP  2659 

SNOW  MASS  EXTINCTION  COEFFICIENT. 
Koh,  G.,  June  1986,  SR  86  1 5,  Snow  Symposium,  5ih, 
Hanover,  NH,  Aug.  13-15, 1985.  Proceedings,  Vol.  1, 
p.35-38,  ADB-135  277.  6  refs. 

43-4625 

SNOWFALL,  LIGHT  TRANSMISSION,  LIGHT 
SCATTERING,  ATTENUATION.  ANALYSIS 
(MATHEMATICS),  DISTRIBUTION. 


The  mass  extinction  coefficient  (MEQ  of  falling  snow  obtained 
from  simuttaneous  measurements  of  transmittance  (0  55  mi¬ 
crometer  wavelength)  and  of  snow  mass  concentration  is 
presented.  Uncertainties  in  the  MEC  due  to  instrument 
er-''’^  are  considered,  and  it  is  shown  that  the  uncertainty 
c  )C  reduced  when  snow  mass  concentrations  range  from 
•  0  2  g/cu  m.  The  MEC  ranged  from  0.016  to 
m/g  and  the  average  MEC  was  0027  $q  m/g. 


MP  2660 

THERMAL  MEASUREMENTS  IN  SNOW. 
Jordan,  R.,  et  al,  June  1986,  SR  86-15,  Snow  Symposi¬ 
um,  5th,  Hanover,  NH,  Aug  13-15,  1985  Proceed¬ 
ings.  Vol.l,  p.183-193,  ADB-135  277,  11  refs. 
O'Brien,  H.,  Bates,  R.E. 

43-4634 

SNOW  TEMPERATURE,  SURFACE  TEMPERA¬ 
TURE,  SNOW  COMPACTION,  HEAT  BALANCE, 
SNOW  COVER,  SNOW  THERMAL  PROPERTIES, 
LATENT  HEAT,  MATHEMATICAL  MODELS, 
TEMPERATURE  VARIATIONS. 

This  paper  describes  a  simplified  model  for  predicting  the 
surface  temperature  of  a  snow  cover  By  separate  application 
of  the  model  to  natural  snow  and  snow  compacted  by  a 
moving  vehicle,  a  is  possible  to  determine  the  therm.  I  contrast 
between  the  two  surfaces.  Inputs  to  the  model  utilize 
routine  metccrological  observations  and  certain  initial  charac- 
tenstics  of  the  snow  cover  and  underlying  ground.  Estab¬ 
lished  energy  transfer  equations  are  used  to  describe  the 
heat  balance  in  the  anow  cover  and  are  solved  by  the 
method  of  finite  differences,  wherein  the  snow  ts  divided 
into  layers,  and  the  temperature  structure  is  evolved  over 
time  in  finite  time  increments.  While  the  methodology 
of  more  elaborate  energy  and  mass  balance  models  is  closely 
followed,  snow  cover  tn  the  current  model  is  described  in 
only  three  layers,  providing  a  closed-form  mathematical  solu¬ 
tion  that  requires  iittie  computer  time 


MP  2661 

SPECTRA  AND  COSPECTRA  OF  ATMOSPHER¬ 
IC  TURBULENCE  OVER  SNOW, 

Andreas,  E.L.,  June  1986,  SR  86-15,  Snow  Symposi¬ 
um,  5th,  Hanover,  NH,  Aug.  13-15,  1985.  Proceed¬ 
ings.  Vol.l, p.219-233,  ADB-135  277,  Refs  p.231-233 
43-4636 

LIGHT  (VISIBLE  RADIATION),  SNOW  COVER 
EFFECT,  WIND  VELOCITY,  AIR  TEMPERA¬ 
TURE,  HUMIDITY,  TURBULENT  FLOW,  SPEC¬ 
TRA.  CLIMATIC  FACTORS,  TEMPERATURE 
VARIATIONS,  SNOW  AIR  INTERFACE.  ANAL¬ 
YSIS  (MATHEMATICS),  MEASURING  INSTRU¬ 
MENTS. 

At  SNOW-TWO  fast  responding  instruments  were  used  to 
measure  the  turbulent  fluctuations  in  the  wind  speed,  tempera¬ 
ture.  and  humidity  in  the  atmospheric  surface  layer  over 
snow.  Two  crossed  hot-film  anemometers  yielded  the  turbu¬ 
lent  longitudinal  (u)  and  vertical  (w)  components  of  the 
wind  vector.  A  fine-wire  platinum  resistance  thermometer 
and  a  Lyman-alpha  hygrometer  gave  the  turbulent  temperature 
(t)  and  humidity  (q)  fluctuations,  respectively  Spectra 
of  u  and  w  have  inertial  subranges  that  arc  typical  of  velocii) 
spectra  measured  in  the  atmospheric  surface  layer.  The 
(  and  q  spectra  and  the  t-q  cospectra  all  have  distinct 
inertial-conveciive  subranges  These  are  rarely  found  in 
simultaneous  (  and  q  spectra  because  the  measurements  are 
difficult  Consequently,  this  seems  to  be  a  high  quality 
set  of  temperature  and  humidity  spectra  Diverse  u. 
r.  and  q  spectra  and  the  t-q  cospectra  coi'apsc  mto  universal 
forms  when  nonO.nensionaltzed  with  appropriate  dissipation 
rates  for  velocity  and  the  individual  scalar  and  when  the 
turbulence  frequency  is  property  seated  Prom  the  i  and 
q  spectra  and  the  r-q  cospcctra  the  first  refractive  index 
spectra  for  visible  and  miPimetcr  wavelength  light  ever  mea¬ 
sured  over  snow  are  computed 


MP  26bi 

EVALUATING  TRAFFICABILITY. 

McKim,  H.L.,  June  1986,  SR  86-15,  Snow  Symposi¬ 
um,  5lh,  Hanover.  NH,  Aur.  13-15,  1985.  Proceed¬ 
ings,  Vol.l,  p.237-239,  ADB-135  277 
43-4637 

SOIL  TRAFFICABILITY.  SOIL  WATER. 
METEOROLOGICAL  DATA.  WATER  CON¬ 
TENT.  TESTS,  MAPS,  MODELS 

The  U  S  Army  Cold  Regions  Research  and  Rnginrcring 
Laboratory  (CRKEL).  with  technical  assistance  from  the 
Dartmouth  College  Physics  Dcp.irimcnt.  has  developed  a 
radio-frequency  soil  moisture  sensor  that  measures  the  electri¬ 
cal  resistance  and  cap.^citics  of  a  soil  sample  and  converts 
the  readings  to  volumetric  water  content  The  sohd-siatc 
sensor  is  mechanically  rigid,  small,  and  lightweight  It 
can  obtain  soil  moisture  and  frost  data  in  near  real  time 
and  can  be  interfaced  with  communications  sy  sterns  for  remote 
inicffogation.  The  soil  moisture  sensor  was  laboratory 
tested  and  its  accuracy  was  calculated  at  3*’^  The  data 
ai.so  indicated  that  the  sensor  readings  were  independent 
of  soil  type  and  density.  Ihc  next  step  fot  fielding  the 
sensor  was  to  test  it  under  real  winter  battlefield  conditions 


MP  2663 

UTILIZATION  OF  UNMANNED  AERIAL  VEHI¬ 
CLES  IN  THE  ALBE  THRUST. 

Greeley,  H.P.,  et  al.  June  1986,  SR  86-15,  Snowr  Sym¬ 
posium,  5th,  Hanover,  NH,  Aug.  13-15,  1985.  Pro¬ 
ceedings,  Vol  1,  p.249-257,  ADB-135  277. 

Cogan,  J.,  Aitken,  G.W.,  Tate,  C.L. 

43-4639 

MILITARY  OPERATION,  VEHICLES,  AIR¬ 
CRAFT  ICING,  VISIBILITY,  SNOW  COVER  EF¬ 
FECT,  CLIMATIC  FACTORS,  COMPUTER  AP¬ 
PLICATIONS,  MEASURING  INSTRUMENTS, 
ICE  FORECASTING,  METEOROLOGICAL  FAC¬ 
TORS,  INFRARED  SPECTROSCOPY,  REFLEC¬ 
TION,  REMOTE  SENSING. 

Unmanned  Aenat  Vehicica  (UAV’a)  may  serve  aa  a  mobile 
platform  for  a  number  of  sensor  systems  cither  already  in 
existence,  in  the  process  of  being  developed  and  tested  or 
still  in  the  concept  stages.  These  sensors  will  provide 
the  large  amounts  of  near  real  time  environmental  data 
input  required  by  the  AirLand  Bultlefleld  Environment  (ALBE) 
decision  aid  programs. 

MP  2664 

EFFECTS  OF  WATER  AND  ICE  LAYERS  ON 
THE  SCATTERING  PROPERTIES  OF  DIFFUSE 
REFLECTORS 

Jeaek,  K.C.,  et  al,  June  1986,  SR  86-15,  Snow  Sym¬ 
posium,  5th,  Hanover,  NH,  Aug.  13-15,  1985.  Pro¬ 
ceedings,  Vol.l,  p.259-269,  ADB-135  277,  6  refs. 
For  another  version  see  42-1651. 

Koh,  G. 

43-4640 

MILITARY  OPERATION,  LASERS,  REFLEC¬ 
TION.  ICE  COVER  EFFECT,  WATER,  BACK- 
SCATTERING,  DETECTION,  SURFACE  PROP¬ 
ERTIES,  MEASURING  INSTRUMENTS. 

Measurements  were  made  of  the  angular  distribution  of  power 
scattered  from  a  diffuse  rcncctor  illuminated  by  a  laser  beam. 
Probability  density  functions  of  normatired  signal  strength 
for  near  normal  scattering  were  also  compiled  Experiments 
were  made  on  dry,  wet  and  ice-covcrcd  planar  targets  The 
results  show  that  Ihe  diffuse  component  of  scai'crcd  power 
from  a  wet  or  ice-covered  target  la  reduced  b>  an  amount 
proportional  to  the  inverse  of  Ihe  square  of  the  index  of 
refraelion  of  Ihe  layer— a  result  consistent  with  simple  theory. 
Backacailered  radiation  from  a  water  or  iee-covered  target 
IS  enhanced  over  that  from  a  dry  target  tn  the  region  about 
a  cone  centered  on  the  tine  normal  to  the  target.  The 
aperture  of  the  cone  was  greater  for  the  tee-coated  target. 
The  diirctence  may  he  due  to  small  air  bubbles  in  the 
tec  Because  Ihe  surfaces  of  many  military  targets  behave 
as  diffuse  rcfleeiors,  a  simple  caiculation  was  made  showing 
Ihe  effects  of  water  and  ice  on  laser  rangefinder  performance. 
A  comhtnation  of  theoretical  and  empirical  results  shows 
that  the  return  from  water  and  lee-coatcd  litgets  will  be 
stronger  than  that  from  dry  targets  tn  the  nctr-zcro-degrcc 
hackscatter  direction  As  Ihe  angle  of  incidence  increases 
to  about  20  deg  the  coated  targets  will  return  almost  a 
factor  of  two  less  power  than  the  dry  target. 

MP  2665 

OBSERVATIONS  OF  THE  HACKSCATTER 
FROM  SNOW  AT  MILLIMETER  WAVE- 
LENGTHS. 

Bi-rger.  R.H..  ct  al,  June  1986,  SR  86-15,  Snow  Sym¬ 
posium,  5th,  Hanover,  NH,  Aug.  13-15,  1985.  Pro¬ 
ceedings.  Vol  1,  p.31 1-316,  ADB-135  277,  5  refs. 
43-4644 

SNOW  PHYSICS,  RADAR  ECHOES,  BACKSCAT- 
TERING,  SNOW  COVER  STRUCTURE,  WAVE 
PROPAGATION,  ICE  CRYSTAL  STRUCTURE, 
SNOW  TEMPERATURE,  UNFROZEN  WATER 
CONTENT,  MEASURING  INSTRUMENTS,  EN¬ 
VIRONMENTS,  METAMORPHISM  (SNOW). 

An  expeninent  tn  measure  the  3S-GHe  radar  hackscatter 
from  a  snow  cover  is  dcscriheO  The  radar  can  scan 
a  large  area  repeatedly  with  precise  control  of  the  position 
so  that  the  development  of  different  hackscatter  features 
may  be  observed  as  a  function  of  the  environmcntai  conditions. 
Some  preliminary  data  are  presented 

MP  2666 

COMMENTS  ON  THE  CHARACTERISTICS  OF 
m  SITU  SNOW  AT  MILLIMETER  WAVE¬ 
LENGTHS. 

Walsh,  J.,  ct  al.  June  1986.  SR  86-15,  Snow  Symposi¬ 
um,  5lh,  Hanover,  NH,  Aug  13-15,  1985  Proceed¬ 
ings,  Vol  I,  p  317-320,  ADB-135  277,  9  refs. 

Cook.  R  ,  Layman,  R.,  Berger,  R.H. 

43-4645 

BACKSCATTERING,  SNOW  PHYSICS.  RADAR 
ECHOE.S,  WAVE  PROPAGATION,  LIGHT  SCAT- 
TF.RING,  RADIATION  ABSORPTION,  DESIGN, 
MEASURING  INSTRUMENTS,  VISIBILITY. 

A  summary  of  the  basic  characteristics  of  the  hackscatter 
cross-section  of  snow  at  mm  wavelengths  is  presented. 
ThcnrcU(,al  speculations  on  the  origins  of  Ihe  complex  signature 
arc  discussed  and  the  design  of  a  snnw-lrulh  intcrfcrometcr/- 
scancromelcr  is  summarized 
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MP  2667 

RADAR  BACKSCATTERING  FROM  ARTin- 
aALLY  GROWN  SEA  ICE. 

Bredow,  J.,  et  al,  July  1989,  14(3),  p.259-264,  18  refs. 
Gogineni,  S.P.,  Gow,  A.J.,  Blanchard,  P.F.,  Moore, 
R.K.  i 

44-8 

SEA  ICE,  ARTIFICIAL  ICE,  BACKSCATTERING, 
RADAR  ECHOES,  SURFACE  ROUGHNESS, 
MEASUREMENT,  REFLECTIVITY,  MI¬ 
CROWAVES. 


MP  2669 

ATMOSPHERIC  ICING  CLIMATOLOGIES  OF 
TWO  NEW  ENGLAND  MOUNTAINS. 

Ryerson,  C.C.,  Nov.  1988,  27(11),  p.1261-1281,  23 
refs. 

44-66 

ICING,  ICE  ACCRETION,  ICE  DETECTION, 
ICING  RATE,  PRECIPITATION  (METEOROLO¬ 
GY),  SYNOPTIC  METEOROLOGY. 

The  atmospheric  icing  climatologies  of  two  New  England 
inountamtops  with  different  elevations  arc  compared.  Mount 
Mansfield  in  northern  Vermont  and  Mount  Washington  in 
New  Hampshire.  Atmospheric  icing,  as  measur^  with 
Rosemount  ice  detectors,  is  twice  as  frequent  on  Mount 
Washington  with  about  12  to  20  times  greater  intensities 
and  25  to  SO  times  more  accretion  as  on  Mount  Mansfield 
Most  of  Mount  Mansfield  icing  events  are  of  low  intensity, 
with  periods  between  icing  events  averaging  35  to  45  hours 
on  both  peaks.  Return  intervals  of  ice  events  by  length, 
intensity,  and  accretion  amount  are  tabulated.  Approximate¬ 
ly  one-half  of  all  severe  icing  on  the  two  peaks  occurs 
during  and  immediately  after  cold  front  passages.  Icing 
is  most  intense  when  lows  are  about  450  km  to  the  east 
and  high  pressure  centers  are  more  than  about  450  km 
distant  Prolonged  accretion  periods  occur  when  coastal 
and  inland  storms  merge  or  follow  closely. 


MP  2670 

MODELING  THE  TRANSPORT  OF  CHROMI¬ 
UM  (VI)  IN  SOIL  COLUMNS. 

Selim,  H.M.,  et  al,  July-Aug.  1989,  53(4),  p.996.1004, 
37  refs. 

Amacher,  M.C.,  Iskandar,  I.K. 

44-67 

SOIL  PHYSICS,  MASS  TRANSFER,  SOIL  CHEM¬ 
ISTRY,  MODELS,  MINERALS. 


MP  2671 

U.S.  FEDERAL  ARCnC  RESEARCH. 

Devine,  J.S.,  et  al,  July  1989,  SR  89-21,  Intentational 
arctic  research  programs,  p.65-74,  ADA-212  206,  Pre¬ 
sented  at  the  7th  International  Conference  and  Eahibi- 
tion  on  Offshore  Mechanics  and  Arctic  Engmeenng, 
Houston,  TX,  Mar.  1988. 

Link,  L.E.,  Chung,  J.S.,  Wright,  E.A. 

44-130 

RESEARCH  PROJECTS,  ECONOMIC  DEVELOP¬ 
MENT,  UNITED  STATES. 


MP  2672 

SNOW  COVER  AND  GLAOER  VARIATIONS. 
Colbeck,  S.C ,  ed,  I989,No.l83,  Illp.,  Proceedings  of 
an  international  symposium  held  during  the  Third 
Scientific  Assembly  of  International  Association  of 
Hydrological  Sciences  at  Baltimore,  MD,  May  10-19, 
1989  Refs,  passim  For  individual  papers  see  44- 
166  through  44-178 
44-165 

SNOW  COVER.  GLACIER  OSCILLATION. 
SNOW  SURVEYS,  RUNOFF  FORECASTING. 
GLACIER  MELTING,  WATER  BALANCE.  GLA¬ 
CIER  MASS  BALANCE.  SNOWMELT,  MELTWA¬ 
TER. 


MP  2673 

AIRBORNE  ELECTROMAGNETIC  SENSING 
OF  SEA  ICE  THICKNESS. 

Becker,  A.,  ct  al,  Berkeley,  University  of  California, 
Mar.  1987, 77p.,  Final  report  prepared  for  U  S  Army 
Cold  Regions  Research  and  Engineering  Laboratory 
under  contract  No.DACA89-85-K-0008.  12  refs. 

Liu,  G  ,  Morrison.  H.F. 

44-207 

ICE  COVER  THICKNESS,  RADIO  ECHO 
SOUNDINGS.  AIRBORNE  RADAR,  SEA  ICE, 
ICE  ELECTRICAL  PROPERTIES,  ELECTRO¬ 
MAGNETIC  PROSPECTING.  REMOTE  SENS¬ 
ING.  MATHEMATICAL  MODELS 


MP  2675 

EFFECT  OF  AEROSOLS  ON  PH  OF  SNOW. 
Kumai,  M.,  1990,  Vol.25,  p.  17-30,  With  French  sum¬ 
mary.  9  refs. 

44-2925 

AEROSOLS.  SNOW  COMPOSITION,  CHEMI¬ 
CAL  PROPERTIES.  SNOW  IMPURITIES,  MELT¬ 
WATER,  SNOW  CHEMISTRY,  WIND  FACTORS, 
AIR  POLLUTION,  HYDROGEN  ION  CONCEN¬ 
TRATION.  ELECTRICAL  RESISTIVITY,  PARTI¬ 
CLES.  HYDROCARBONS,  SCANNING  ELEC¬ 
TRON  MICROSCOPY. 

MP  2676 

AIR  CHANGE  MEASUREMENTS  OF  FIVE 
ARMY  BUILDINGS  IN  ALASKA. 

ITanders,  S.N.,  Air  Change  Rate  and  Airtightness  in 
Buildings.  Edited  by  M.H.  Sherman,  Philadelphia, 
American  Society  for  Testing  and  Materials,  1990, 
p.53-63,  TH7005.  A37  1 989, 6  refs.,  Paper  presented 
at  g  symposium  held  in  Atlanta,  Georgia,  Apr.  16-17, 

1989. 

44-2944 

BUILDINGS,  VENTILATION,  AIR  FLOW,  AIR 
LEAKAGE,  MEASUREMENT,  INDOOR  CLI¬ 
MATES.  MILITARY  FACILITIES,  WIND  FAC¬ 
TORS,  COLD  WEATHER  TESTS.  SAMPLING. 

The  air  change  rates  of  five  buildings  (four  barracks  and 
one  vehicle  maintenance  garage)  were  measured,  using  the 
tracer  gas  dilution  technique.  The  median  air  change 
rate  for  all  zones  measur^  was  close  to  0  5  air  change 
per  hour  (ACH)  The  range  of  air  change  rales  was 
between  005  and  t.75  ACH.  Most  of  this  range  was 
attributable  to  variation  in  the  effective  ess  of  the  buildings' 
ventilation  systems.  Outdoor  temperatures  were  between 
-15  and  -20  deg  C  (5  and  -4  deg  F).  The  wind  was 
calm  for  all  but  one  barracks  measurement.  The  mainte- 
nance  facility,  a  large  single-zone  building,  permitted  good 
results  from  the  tracer  gas  technique  The  barracks,  multi- 
zone  buildings,  varied  in  the  ease  with  which  the  tracer 
gas  technique  could  be  applied.  The  barracks  ventilation 
systems  were  in  operation  when  air  cha  ige  measurements 
were  made  These  systems  incorporated  air-to-air  heat 
exchangers  with  intakes  and  exhausts  mounted  in  rooftop 
penthouses 

MP  2677 

PREDICTING  UNFROZEN  WATER  CONTENT 
BEHAVIOR  USING  FREEZING  POINT 
DEPRESSION  DATA. 

Black,  P.B.,  et  al.  Mar.  1990,  SR  90-01,  International 
Symposium.  Frozen  Soil  Impacts  on  Agricultural, 
Range,  and  Forest  Lands,  Spokane,  WA,  March  21-22, 

1990.  Proceedings.  Edited  by  K.R.  Cooley,  p.54- 
60.  ADA-219  587,  16  refs. 

Tice.  A.R. 

44-2966 

UNFROZEN  WATER  CONTENT,  SOIL  FREEZ¬ 
ING.  ANTIFREEZES,  NUCLEAR  MAGNETIC 
RESONANCE,  SOIL  WATER,  SOIL  PHYSICS, 
TEMPERATURE  EFFECTS.  MATHEMATICAL 
MODELS,  CLAYS,  SEDIMENTS. 

This  paper  presents  a  framework  by  which  freezing  point 
depression  data  arc  interpreted  to  determine  the  unfrozen 
water  content  behavior  of  a  soil.  The  transformed  data 
are  then  fitted  to  a  Brooks  and  Corey  type  function  and 
compared  to  the  unfrozen  water  content  behavior  determined 
^  separate  warming  curve  data  that  were  measured  by 

MP  2678 

EFFECT  OF  FREEZE-THAW  CYCLES  ON  THE 
PERMEABILITY  AND  MACROSTRUCTURE  OF 
SOILS. 

Chamberlain,  E ,  el  al.  Mar  1990.  SR  90-01,  Interna¬ 
tional  Symposium-  Frozen  Soil  Impacts  on  Agriculiur 
al.  Range,  and  Forest  Lands,  Spokane,  WA.  March  2 1  - 
22,  1990.  Proceedings  Edited  bv  K.R.  Cooley, 
p.145-155.  ADA-219  687.  6  refs. 

Iskandar,  I.K.,  Hunsicker,  S.E. 

44-2977 

FREEZE  THAW  CYCLES,  SOIL  STRUCTURE, 
PERMEABILITY,  SOIL  AGGREGATES,  WASTE 
TREATMENT.  CLAY  SOILS,  SOIL  COMPAC¬ 
TION,  MEASURING  INSTRUMENTS, 
STRESSES.  COUNTERMEASURES.  RADIOAC¬ 
TIVE  WASTES.  CONSTRUCTION  MATERIALS, 
TESTS,  GRAIN  SIZE.  SETTLEMENT  (STRUC¬ 
TURAL) 

Hazardoux  wa.xtc  treatment  and  dixpoxal  ix  one  of  the  major 
environmcnal  concernx  In  the  L'nitcd  Statex  atone,  about 
SO  million  tonx  of  haza.'doux  waxic  ix  produced  each  year 
Clay  linerx  and  clay  capx  arc  commonly  recommended  and 
•axed  for  containing  and  covering  harardoux  and  toxic  waxtc 
ax  well  ax  xolid  municipal  waxtc  The  purpoxc  of  the 
linerx  ix  to  impede  the  flow  of  contaminanlx  to  ground 
water  and  to  xorb  the  chcmicalx,  thux  protecting  the  ground 
watet  from  contamination  The  purpoxc  of  the  capx  ix 
to  prevent  water  infiltration  into  the  contaminated  xoil  and 
the  rclca.xc  of  toxic  gaxcx  The  objective  of  ihix  xiudy 
IX  to  invexligatc  the  effect  of  frceze-lhaw  cycling  on  the 


permeability  and  xiruclure  of  compacted  clay  xoili  uxed  u 
capx  or  bamcrx  for  containing  hazardoux  waxtc  matenalx. 
MP  2679 

FATE  AND  TRANSPORT  OF  CONTAMINANTS 
IN  FROZEN  SOILS. 

Ayorinde,  O.A.,  et  al.  Mar.  1990,  SR  90-01,  Interna¬ 
tional  Symposium;  Frozen  Soil  Impacts  on  Agricultur¬ 
al,  Range,  and  Forest  Lands,  Spokane,  WA,  March  2 1- 
22,  1990.  Proceedings.  Edited  by  K.R.  Cooley, 
p.202-211,  ADA-219  687,  18  refs. 

Perry,  L.B. 

44-2984 

FROZEN  GROUND,  SOIL  POLLUTION,  EXPLO¬ 
SIVES,  MECHANICAL  PROPERTIES,  WASTE 
DISPOSAL.  SOIL  WATER  MIGRATION, 
FREEZE  THAW  CYCLES,  SOIL  CHEMISTRY, 
COUNTERMEASURES.  WATER  TRANSPORT, 
MATHEMATICAL  MODELS,  TESTS. 

The  objective  of  this  investigation  ix  to  evaluate  the  effect 
of  freezing  on  the  fate  and  transport  of  2,6-DNT,  C-NT 
and  M-NT  explosive  residues  in  soils  This  paper  dexenbea 
(a)  the  development  of  experimental  methods  for  obtaining 
reliable  data  that  can  be  used  to  model  freezing-induced 
transport  of  contaminants  in  soils  and  (b)  the  analytical 
approach  uxed  to  interpret  these  data 
MP  2680 

EFFECT  OF  NORMAL  PRESSURE  ON  KINETIC 
FRICnON  COEFFICIENT:  MYTH  OR  REAL- 
ITY7. 

Tatinclaux,  J.C.,  American  Towing  Tank  Conference, 
22nd,  St.  John's,  Newfoundland,  Aug.  8-11,  1989. 
Proceedin.''s,  Ottawa,  National  Research  Council, 
Canada  cl989),  p.127-134,  8  refs. 

44-3020 

ICE  FRICTION,  ICE  PRESSURE,  ICE  LOADS. 
MP  2681 

SEASONAL  DISTRIBUTION  OF  LOW  FLOW 
EVENTS  IN  NEW  HAMPSHIRE  STREAMS 
WITH  EMPHASIS  ON  THE  WINTER  PERIOD. 
Melloh,  R.A.,  Drought  water  management,  Washing¬ 
ton,  D.C.,  Nov.  1-2,  1988.  Proceedings.  Edited  by 
N.S.  Grigg  and  E.C.  Vlachos,  Fort  Collins,  Colorado 
State  University,  1990,  p.47-53,  3  refs. 

44-3029 

STREAM  FLOW,  SEASONAL  VARIATIONS, 
WATER  LEVEL.  WINTER,  SURFACE  DRAIN¬ 
AGE,  HYDROLOGIC  CYCLE,  CLIMATIC  FAC¬ 
TORS,  UNITED  STATES-NEW  HAMPSHIRE. 

An  analysis  of  the  seasonal  distribution  of  low  flow  events 
in  various  geographie  provinces  of  New  Hampshire  is  present¬ 
ed  The  objectives  of  the  analysis  are  to  desenbe  the 
annual  hydrologic  cycle  and  its  regional  variations  and  to 
identify  streams  or  regions  where  the  winter's  influence  is 
most  severe 

MP  2682 

USE  OF  OFF-ROAD  VEHICLES  AND  MITIGA¬ 
TION  OF  EFFECTS  IN  ALASKA  PERMAFROST 
ENVIRONMENTS:  A  REVIEW. 

Slaughter,  C.W„  et  al,  Jan.-Feb.  1990,  14(1),  p.63-72, 
46  refs. 

Racine,  C  H  ,  Walker,  D.A ,  Johnson,  L  A.,  Abele,  G. 
44-3049 

ALL  TERRAIN  VEHICLES,  PERMAFROST,  EN¬ 
VIRONMENTAL  IMPACT,  COUNTERMEAS¬ 
URES,  SOIL  STRUCTURE,  DAMAGE,  PROTEC¬ 
TION,  UNITED  STATES-ALASKA. 

Use  of  off-road  vehicles  in  permafrost-affected  terrain  of 
Alaska  has  inertased  sharply  over  the  past  two  decades 
Until  the  early  1960s,  most  ORV  use  was  by  industry  or 
government,  which  employed  heavy  vehicles  such  as  industrial 
tractors  and  tracked  carriers  Smaller,  commerc  ORVs 
became  available  in  the  1960s.  with  the  variety  ana  number 
in  use  rapidly  increasing.  Wheeled  and  tracked  ORVs, 
many  used  exclusively  for  recrestion  or  subsistence  harvesting 
by  individuals,  are  now  ubiquitous  in  Alaska  This  increased 
use  has  led  to  concern  over  the  cumulative  ciTects  of  such 
vehicles  on  vegetation,  soils,  and  environmental  vanables 
including  off-site  values  Factors  affecting  impact  and 
subsequent  restoration  include  specifle  environmental  setting, 
vegetation,  presence  and  ice  content  of  permafrost,  microtopM- 
raphy,  vehicle  design,  weight,  and  ground  pressure,  traffic 
frequency,  season  of  traffic,  and  individual  operator  practices 
Approaches  for  mitigating  adverse  effects  of  ORVs  inefude 
regulation  and  zoning,  terrain  analysis  and  sensitivity  mapping, 
route  selection,  surface  protection,  and  operator  training 

MP  2683 

UNFROZEN  WATER  CONTENTS  OF  UNDIS¬ 
TURBED  AND  REMOLDED  ALASKAN  SILT. 
Ticc,  A.R  .  ct  al.  Dec.  1989.  17(2),  p  103-111, 13  refs. 
Black,  P.B..  Berg,  R.L. 

44-3094 

FROZEN  GROUND,  UNFROZEN  WATER  CON¬ 
TENT.  SOIL  COMPOSITION,  SOIL  ANALYSIS, 
FROZEN  GROUND  THERMODYNAMICS,  NU¬ 
CLEAR  MAGNETIC  RESONANCE.  SATURA¬ 
TION.  TEMPERATURE  EFFECfS,  SOIL  WATER. 

Unfrozen  water  content  as  a  function  of  temperature  was 
mcasu-cd  in  ihc  laboratory  using  pulsed  nucica-  magnetic 
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resonance  (PNMR)  for  16  undisturbed  frozen  cores  acquired 
from  the  Northwest  Alaska  Pipeline  Company  Chilled  Gas 
Test  Facility  The  cores  were  then  remolded  and  brought 
to  their  original  densities  and  water  contents,  and  unfrozen 
water  content  as  a  function  of  temperature  was  again  measured 
over  three  warming  and  cooling  cycles  It  was  found 
that  differences  in  unfrozen  v/ater  contents  between  the  undis¬ 
turbed  warming  and  cooling  curves  depended  upon  relative 
degree  of  saturation  and  its  effect  on  soil  structure  Only 
slight  changes  occurred  during  the  three  warming  curves 
of  the  remolded  soil,  indicating  minor  freezing  and  thawing 
consequences  on  the  soil  structure 

MP  2684 

DYNAMIC  SIMULATIONS  OF  ICEBERG-SEA¬ 
BED  INTERACTIONS. 

Bhss,  D.W.,  et  al,  Dec.  1989,  17(2),  p.137-151,  8  refs 
Uver,  J.H. 

44-3097 

ICEBERGS,  OCEAN  BOTTOM,  ICE  SCORING, 
COMPUTERIZED  SIMULATION,  ICE  SOLID  IN¬ 
TERFACE,  FLOATING  ICE,  HYDRODYNAM¬ 
ICS,  SURFACE  STRUCTURE,  PHYSICAL  PROP¬ 
ERTIES,  COMPUTER  APPLICATIONS,  MOD¬ 
ELS. 

A  six  degrees  of  freedom  model  of  iceberg-seabed  interaction 
is  described  Predictions  from  the  modelling  arc  compared 
to  oldervations  obtained  from  the  DIGS  series  of  experiments 
on  grounding  and  scouring  icebergs  on  the  Labrador  Shelf 

MP  2685 

STRENCTTH  OF  SOILS  AND  ROCKS  AT  LOW 
TEMPERATURES. 

Sellmann,  P.V.,  Dec.  1989,  17(2),  p.189-190,  7  refs. 
44-3101 

FROZEN  ROCK  STRENGTH,  FROZEN 
GROUND  STRENGTH,  TEMPERATURE  EF¬ 
FECTS,  FROZEN  GROUND  THERMODYNAM¬ 
ICS,  COMPRESSIVE  PROPERTIES,  TEMPERA¬ 
TURE  VARIATIONS. 

MP  2686 

HIGH  FREQUENCY  ACOUSTICAL  PROPER¬ 
TIES  OF  SALINE  ICE. 

Jeiek,  K.C.,  et  al,  Dec  1989,  SR  89-39,  Arctic  Tech¬ 
nology  Workshop,  Hanover,  NH,  June  20-23,  1989. 
Proceedings.  Edited  by  J.  Rtchter-Menge,  W.B. 
Tucker  III  and  M  M  Kleinerman,  p.9-23,  ADB-14I 
754,  15  refs 

Stanton,  T.K.,  Gow,  A.J. 

44-3135 

ICE  ACOUSTICS,  SEA  ICE,  ECHO  SOUNDING, 
ICE  COVER  EFFECT,  ICE  BOTTOM  SURFACE, 
ATTENUATION,  ICE  STRUCTURE,  ACOUSTIC 
MEASUREMENT,  DENDRITIC  ICE,  SLUSH, 
FRAZIL  ICE,  EXPERIMENTATION,  ICE 
GROWTH,  SALT  ICE,  REFLECTION. 

Sonar  echo  amplitude  data  have  been  collected  at  kilohertz 
carrier  frequencies  from  the  underside  of  different  sea  ice 
types  Histograms  of  normal  incidence  echo  ampiitudes 
were  formed  from  over  90  samples  of  each  ice  type  Experi¬ 
ments  were  conducted  on  saline  ice  grown  in  an  outdoor 
pond  under  relatively  controlled  conditions  at  CRREL  and 
on  the  sea  ice  cover  in  the  Pram  Strait  Analysis  shows 
marked  varalions  (about  a  factor  of  5)  in  the  magnitude 
of  the  coherent  reflection  cocfllcicnts  as  congelation  ice 
at  the  bottom  of  an  ice  sheet  evolves  from  a  growing  dendritic 
interface  to  an  ablating,  thermally  altered  interface  Larger 
differences  (about  a  factor  of  10)  are  observed  between 

flowing  congelation  ice  and  slush  ice,  used  to  simulate  frazil 
ransmission  measurements  through  thin  ice  indicate  that 
important  attenuation  processes  are  associated  with  basal 
dendritic  structure  resulting  m  a  high  attenuation  regime 
(5  dB'cm  at  200  kHz)  in  roughly  the  bottom  10  cm  of 
growing  sea  ice  and  low  attenuation  regime  (0  1  dB/cm) 
consisting  of  the  overlying  ice  These  results  indicate 
that  important  variations  in  acoustic  regime  exist  in  areas 
where  different  ice  types  arc  intermingled 
MP  2687 

USE  OF  THE  MECHANICAL  PROPERTIES  OF 
ICE  IN  THE  DEVELOPMENT  OF  PREDICTIVE 
MODELS. 

Richter-Menge,  J.A.,  ct  al,  Dec.  1989,  SR  89-39,  Arc¬ 
tic  Technology  Workshop,  Hanover,  NH,  June  20-23, 
1989.  Proceedings.  Edited  by  J.  Richter-Menge. 
W.B.  Tucker  III  and  M.M.  Kleinerman.  p  87-99. 
ADB-141  754.  23  refs 
Cole,  D.M.,  Tucker,  W  B. 

44-3139 

ICE  MECHANICS.  DRIFT,  ICE  NAVIGATION. 
MILITARY  OPERATION.  ICE  PHYSICS.  ICE 
CRYSTAL  STRUCTURE,  GRAIN  SIZE.  SEA  ICE. 
ICE  FORECASTING.  MATHEMATICAL  MOD¬ 
ELS,  TESTS. 

The  approach  to  developing  mechanistically-based  predictive 
models  diKussed  in  this  paper  is  by  no  means  trivial  Ideally, 
a  stepwise  approach  should  be  taken  TT.is  would  first 
involve  the  determination  of  the  micromcchanicat  processes 
involved  in  the  deformation  of  the  icc  tVe  would  begin 
by  studying  these  processes  in  a  relatively  simple  material, 
freshwater,  equiaxed  ive,  and  progress  to  the  most  complicated 
ice  type,  aligned,  columnar  sea  icc  Once  the  phenomena 


of  deformation  were  well  understood  over  the  range  of  loading 
and  environmental  conditions,  the  attention  would  focus  to¬ 
wards  the  development  of  a  mathematical,  mcchanistically- 
based  model  of  the  ice  behavior  The  model  would  require 
input  about  the  loading  scenano  (eg.  surfacing  submanne 
sail,  ship  travelling  through  the  ice  sheet,  convergence  of 
ice  sheets),  the  appropriate  environmental  conditions,  and 
the  corresponding  physical  properties  of  the  ice  The 
predictive  model  would  first  be  venfled  using  scale-model 
test  results  and,  once  the  accuracy  of  the  model  was  proven, 
application  would  be  extended  to  field  conditions  The 
capabilities  of  the  model  to  predict  loads  in  the  field  would 
be  evaluated  by  companson  of  the  predicted  to  actual  stress 
measurements  determined  dunng  field  experiments 


MP  2688 

VERTICAL  LIFTING  AND  PENETRATION  OF 
FLOATING  ICE  SHEETS  WITH  CYLINDRICAL 
INDENTORS. 

Sodht,  D.S.,  et  al,  Dec.  1989,  SR  89-39,  Arctic  Tech¬ 
nology  Workshop,  Hanover,  NH,  June  20-23,  I98'<. 
Proceed'ngs.  Edited  by  J.  Rtchter-Menge,  W.B. 
Tucker  III  and  M.M.  Kleinerman,  p  104,  ADB-141 
754. 

McGilvary,  W.R.,  Uver,  J.H. 

44-3141 

FLOATING  ICE,  ICE  MODELS,  ICE  BREAKUP, 
PENETRATION,  ICE  SHEETS,  ICE  COVER 
THICKNESS,  FLEXURAL  STRENGTH,  ICE 
DEFORMATION,  TESTS,  BUOYANCY. 

Floating  model  ice  sheets  were  lifted  vertically  and  penetrated 
with  cylindrical  indentors  of  different  shapes  (flat,  truncated- 
conicai  and  conical)  and  diameters  (76  mm,  1S2  mm  and 
305  mm)  and  in  different  ambient  temperatures  (0,  10,  20 
F)  The  expenmental  results  show  that  there  is  no  effect 
of  indentor  shape  or  size  on  the  ice  penetration  forces. 
From  dimensional  analysis,  a  relationship  is  obtained  for 
maximum  ice  penetration  force  in  terms  of  the  specific  weight 
of  water,  the  tee  thickness  and  the  upward  flexural  strength. 


MP  2689 

ENVIRONMENT  OP  WINTERTIME  LEADS 
AND  POLYNYAS. 

Andreas.  E.L.,  Dec.  1989,  SR  89-39,  Arctic  Technolo¬ 
gy  Workshop,  Hanover,  NH,  June  20-23, 1989.  Pro¬ 
ceedings  Edited  by  J.  Richter-Menge,  W.B.  Tucker 
III  and  M.M.  Kleinerman,  p.273-288,  ADB-141  754, 
IS  refs. 

44-3154 

POLYNYAS,  HEAT  TRANSFER,  MOISTURE 
TRANSFER,  AIR  WATER  INTERACTIONS, 
PACK  ICE.  CONVECTION,  HEAT  FLUX.  AIR¬ 
PLANES,  NAVIGATION,  TEMPERATURE  EF¬ 
FECTS.  HUMIDITY. 

Wintertime  leads  and  polynyas  are  temfic  sources  of  heat 
and  moisture.  Described  here  are  some  of  the  environmental 
effects  of  these  large  heat  and  moisture  fluxes  For  example, 
the  air  near  the  water  surface  is  supersaturated,  the  resulting 
fog  can  limit  visibility,  nmc  ice  forms  proliflcally  on  any 
downwind  structure,  and  for  large  leads  and  polynyas.  massive 
plumes  of  condensate  particles  can  alter  the  radiation  budget 
of  the  downwind  surface  Cbnvectively  dnven  turbulence 
fostered  by  the  large  fluxes  enhanees  the  vertical  mixing 
For  large  open  water  areas,  the  convection  may  be  intense 
enough  to  jostle  low-flying  aircraft 


MP  2691 

ICE  STRENGTH  ESTIMATES  FROM  SUBMA¬ 
RINE  TOPSOUNDER  DATA, 

DiMarco  R  ,  et  al,  Dec  1989.  SR  89-39,  Arctic  Tech¬ 
nology  Workshop.  Hanover,  NH.  June  20-23,  1989. 
Proceedings.  Edited  by  J.  Rtchter-Menge,  W.B. 
Tucker  III  and  M.M.  Kleinerman,  p  425-426,  ADB- 
141  754. 

Dugan,  J.,  Martin,  W.,  Tucker,  W.B, 

44-3160 

ICE  STRENGTH.  ACOUSTIC  MEASUREMENT. 
SUBMARINES,  SOUNDING,  UNDERWATER 
ACOUSTICS,  ICE  COVER  THICKNESS.  EX- 
PERI.MENTATION.  ACCURACY.  FLEXURAL 
STRENGTH 


MP  2692 

ANALYSIS  OF  A  SHORT  PULSE  RADAR  SUR¬ 
VEY  OF  REVETMENTS  ALONG  THE  MISSIS¬ 
SIPPI  RIVER. 

Arconc,  S  A  .  Oct  1989.  CS-26.  20p 
44-3199 

BOTTOM  TOPOGRAPHY.  RADAR  ECHOES. 
HYDRAULIC  STRUCTURF.S.  RIVER.S.  SUBSUR¬ 
FACE  INVESTIGATIONS.  BOTTOM  SEDI¬ 
MENT.  SHORE  EROSION.  WAVE  PROPAGA¬ 
TION.  REFLECTIVITY.  REMOTE  SENSING. 


MP  2693 

SEA  ICE  THICKNESS  MEASUREMENT  USING 
A  DOWN-SIZED  AIRBORNE  ELECTROMAG- 
NETIC-SOUNDING  SYSTEM. 

Kovacs,  A.,  et  al,  Dec  1 989,  SR  89-39,  Arctic  Tech¬ 
nology  Workshop,  Hanover,  NH,  June  20-23,  1989. 
Proceedings.  Edited  by  J.  Richter-Menge,  W.B. 
Tucker  III  and  M.M  Kleinerman,  p.394-424,  ADB- 
141  754,  24  refs. 

Holladay,  J  S. 

44-3159 

ICE  COVER  THICKNESS,  SEA  ICE,  MEASUR¬ 
ING  INSTRUMENTS,  ELECTROMAGNETIC 
PROSPECTING,  SOUNDING,  ICE  STRENGTH, 
PRESSURE  RIDGES,  SNOW  DEPTH,  AIRBORNE 
EQUIPMENT,  SEA  WATER,  ICE  FLOES. 

Recent  developments  to  improve  electromagnetic  induction- 
measurement  technology  and  to  down  size  the  related  helicopt¬ 
er  towe-l  antenna  assembly  for  use  in  airborne  measurement 
-if  sea  ICC  thickness  are  discussed  as  are  the  results  from 
arctic  licit  testing  The  findings  indicate  that  with  further 
ayalciii  i.nn.'-ivement  the  day  of  routine  sea  ice  thickneaa 
profiling  fro-n  zirbon-a  platform  is  close  at  hand  u 
IS  the  apparent  capability  to  determine  the  conductivity  of 
the  sea  ice  f  om  which  at,  assessment  of  sea  ice  strength 
may  be  mace 


MP  2694 

IN-SITU  SAMPLING  AND  CHARACTERIZA¬ 
TION  OF  FRAZIL  ICE  DEPOSITS. 

Lawson,  D  E.,  et  al,  Feb.  1990,  17(3),  p  193-205,  27 
refs. 

Brockett,  B.E. 

44-3294 

FRAZIL  ICE,  RIVER  ICE,  ICE  SAMPLING,  ICE 
COVER,  ICE  CONDITIONS. 

Three  new  samplers  were  developed  for  detailed  analysis 
of  the  three-dimensional  charactenstics  of  frazil  ice  deposits 
beneath  an  ice  cover.  These  samplers  obtain  rn-s/ru  bulk, 
hollow  cote  and  flat  plate  samples  of  the  deposits  through 
200-mm-diameter  access  holes  The  samples  provide  infor¬ 
mation  on  a  deposit's  iniernsl  structure,  stratigraphy  and 
sedimentology.  geometry  and  physical  properties,  and  lateral 
and  vertical  variabilities  of  each  When  used  u  part 
of  a  comprehensive  field  program,  the  data  provide  informauon 
required  for  interpreting  mechanisms  of  frazil  transport  and 
deposition,  and  for  analyzing  the  dynamic  interaction  of 
frazil  deposits  with  winter  river  processes 


MP  2695 

QUASI-STEADY  PROBLEMS  IN  FREEZING 
SOILS:  1.  AN*.LYSIS  ON  THE  STEADY 
GROWTH  OF  AN  ICE  LAYER. 

Nakano.  Y  ,  Feb  1990,  17(3),  p.207-226,  30  refs. 
44-3295 

SOIL  FREEZING.  FROST  HEAVE,  ICE 
GROWTH.  SOIL  WAFER  MIGRATION,  ANAL¬ 
YSIS  (MATHEMATICS),  GROUND  ICE. 

The  steady  growth  of  a  segregated  ice  layer  in  freezing 
soils  IS  studied  mathematically  under  three  distinct  and  repre¬ 
sentative  hypotheses  on  the  properties  of  the  frozen  fringe, 
chosen  among  many  such  hypotheses  reported  in  the  literature. 
It  was  found  that  the  condition  of  steady  growth  is  determined 
by  the  temperature  gradient  in  the  unfrozen  part  of  the 
soil  at  the  0  (Q  isotherm  and  the  temperature  gradient 
in  the  ICC  layer  at  the  interface  between  the  ice  layer  and 
the  frozen  fringe  in  alt  three  hypothetical  models  studied 
The  transport  equation  of  water  in  the  frozen  fringe  was 
found  to  be  the  major  factor  determining  the  condition 
of  steady  growth  This  is  the  first  of  a  two-part  presentation 
on  the  subject,  the  cxjserimenlal  aspects  of  the  study  will 
be  presented  in  a  second  paper 


MP  2696 

PROSPECTS  FOR  MEASURING  PATH-AVE¬ 
RAGED  TURBULENT  HFj\T  FLUXES  USING 
SCINTILLATION  AT  THREE  WAVELENGTHS. 
Andreas.  E  L..  Symposium  on  Turbulence  and  Diffu¬ 
sion,  9lh.  Roskllde.  Denmark,  Apr.  30-May  3.  1990. 
Preprint  volume.  Boston.  American  Meteorological 
Society,  [1990i.  p.74-77,  13  refs. 

44-3355 

HEAT  FLLX.  ATMO.SPHERIC  ATTENUATION, 
SCINTILLATION.  TURBULENCE.  AIR  TEM¬ 
PERATURE,  HUMIDITY,  PROPAGATION, 
ANALYSIS  (MATHEMATICS). 
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MP  2697 

CONCURRENT  REMOTE  SENSING  OF  ARC¬ 
TIC  SEA  ICE  FROM  SUBMARINE  AND  AIR¬ 
CRAFT. 

Wadhams,  P.,  et  al.  Studies  of  sea  ice  thickness  and 
characteristics  from  an  arctic  submarine  cruise. 
Phase  3,  Cambridge,  England,  SAIC  Polar  Oceans  As¬ 
sociates,  Sep.  4,  1989,  20p.,  ADA-216  738,  Included 
in  Appendix  4.  6  refs. 

Comiso,  J.C.,  Cowan,  A.M.,  Crawford,  J.,  Jackson,  G., 
Krabill,  W.B.,  Kutz,  R.,  Sear,  C.B.,  Swift,  R  N.,  Tuck¬ 
er,  W.B. 

44-3376 

SEA  ICE,  ICE  BOTTOM  SURFACE,  ICE  COVER 
THICKNESS,  ICE  SURFACE,  REMOTE  SENS¬ 
ING,  SUBGLACIAL  OBSERVATIONS,  AIR¬ 
BORNE  RADAR. 


MP  2698 

SIGNAL-PROCESSING  ALGORITHM  FOR  THE 
EXTRACnON  OF  THIN  FRESHWATER-ICE 
THICKNESS  FROM  SHORT  PULSE  RADAR 
DATA. 

Riek,  L.,  et  al,  Jan.  1990,  28(1),  p.137-145,  18  refs. 
Crane,  R.K.,  O’Neill,  K. 

44-3394 

ICE  COVER  THICKNESS,  MEASUREMENT, 
RADAR  ECHOES,  MATHEMATICAL  MODELS, 
DATA  PROCESSING,  SCATTERING,  RIVER 
ICE,  LAKE  ICE,  ACCURACY,  LAYERS,  SUR¬ 
FACE  ROUGHNESS,  ELECTROMAGNETIC 
WAVES. 


MP  2699 

SATELLITE-BORNE  REMOTE  SENSING  AND 
LARGE-SCALE  PROGRAMS  FOR  THE  ARCTIC 
SEAS  IN  THE  1990S. 

Weeks,  W.F.,  et  al.  Conference  of  the  Comiti  Arctique 
International,  6th,  Fairbanks,  AK,  May  13-13,  1983 
Proceedings.  Edited  by  L.  Rey  and  V  Alexander, 
Uiden,  Netherlands,  EJ.  Brill,  1989,  p.310-330,  31 
refs. 

Baker,  D.J. 

44-3433 

SEA  ICE  DISTRIBUTION,  REMOTE  SENSING, 
SPACEBORNE  PHOTOGRAPHY,  ICE  SURVEYS, 
MARINE  BIOLOGY,  ICE  CONDITIONS,  ICE 
EDGE,  RESEARCH  PROJECTS. 

The  following  paper  describes  several  broad  scientinc  and 
engineenng  problems  related  to  geophysical  aspects  of  the 
environment  of  the  arctic  seas,  the  application  of  satellite- 
based  remote  sensing  systems  in  such  studies,  descnptions 
of  proposed  experiments,  and  finally  approaches  that  could 
lead  to  the  inclusion  of  more  biological  science  in  these 
physical  science  programs 

MP  2701 

TRANSPORT  OF  WATER  DUE  TO  A  TEMPERA¬ 
TURE  GRADIENT  IN  UNSATURATED  FROZEN 
CLAY. 

Nakano,  Y.,  et  al,  Apr.  1990,  18(1),  p.37-73,  20  refs. 
Tice,  A.R. 

44-3340 

SOIL  FREEZING,  WATER  TRANSPORT,  UN¬ 
FROZEN  WATER  CONTENT,  TEMPERATURE 
GRADIENTS,  SOIL  TEMPERATURE,  SOIL 
TESTS,  CLAYS,  ANALYSIS  (MATHEMATICS). 
SEEPAGE. 

The  net  flux  of  water  in  a  fine-grained  soil  column  is  given 
Under  this  assumption  a  new  experimental  method  was  intro¬ 
duced  to  determine  certain  soil  properties 

MP  2702 

DEVELOPMENT  OF  AN  UNDERWATER  FRA¬ 
ZIL-ICE  DETECTOR. 

Daly.  S.F.,  et  al,  Apr  1990,  18(1),  p  77-82.  7  refs. 
Rand,  J.H. 

44-3341 

ICE  DETECTION,  FRAZIL  ICE,  UNDERWATER 
ICE,  WATER  INTAKES,  MEASURING  INSTRU¬ 
MENTS,  WATER  FLOW.  FLOW  MEASURE¬ 
MENT,  ELECTRICAL  RESISTIVITY,  HYDRAU¬ 
LIC  STRUCTURES.  DESIGN.  FLOW  RATE, 
REMOTE  SENSING. 

A  new  underwater  frazii-ice  detector  deveioped  al  LSACRRhL 
is  described  The  detector  can  operate  remotely  and  m 
dependently  It  can  automatically  start  de-icing  procedures 
and  alert  operators  to  the  presence  of  frazil  The  detector 
operates  by  measuring  the  flow  talc  through  a  small  intake 
Kreen  upon  which  frazil  icc  can  accumulate  The  intake 
screen  is,  in  effect,  a  miniature  trash  rack  that  will  frccre 
up  much  sooner  than  the  actual  trash  rack.  The  dcicclo- 
wu  tested  in  the  laboratory  and  in  the  field  with  good 
results,  it  is  economical,  and  is  built  largely  with  off-thc- 
shelf  items 


MP  2703 

FRICTION  LOSS  THROUGH  A  UNIFORM 
^NOW  f  Awn 

Yen,  Y.C.,  Apr.  1990,  !8(I),  p.83-90,  9  refs. 

44-3342 

SNOW  PERMEABILITY,  AIR  FLOW,  MASS 
FLOW,  SNOW  DENSITY.  INTERNAL  FRIC¬ 
TION,  SNOW  THERMAL  PROPERTIES,  VAPOR 
PRESSURE,  AIR  SNOW  INTERFACE,  SNOW 
STRUCTURE,  FLUID  FLOW,  HEAT  LOSS. 

An  expenmcntal  study  covenng  a  mass  flow  rate  of  air 
ranging  from  .00162  to  .0675  kg/sq  nt/m  and  for  snow 
density  varying  from  377  to  472  kg/cu  m  has  been  conducted 
Pressure  drops  of  1  176  to  281  1  N/sq  m  were  recorded 
A  plot  of  fnction  factor  f  (sub  p)  and  Re  (sub  p)  (deflned 
analogously  as  the  friction  factor  f  and  the  classical  Reynolds 
number  Re  for  fluid  flow  through  conduits)  showed  a  good 
representation  of  all  the  experimental  data. 


MP  2704 

SEA  ICE  THICKNESS  VERSUS  IMPULSE 
RADAR  TIME-OF-FLIGHT  DATA. 

Kovacs,  A.,  et  al,  Apr.  1990,  18(1),  p.91-98,  1  ref. 
Morey,  R.M. 

44-3343 

SEA  ICE,  ICE  COVER  THICKNESS,  RADAR 
ECHOES.  SNOW  DEPTH,  MEASUREMENT, 
SNOW  COVER,  ;CE  ELECTRICAL  PROPERTIES, 
DIELECTRIC  PROPERTIES,  ELECTROMAG¬ 
NETIC  WAVES,  ICE  FLOES,  REFLECTIVITY. 
Two  second-year  sea  icc  floes  were  probed  using  "impulse" 
radar  sounding  and  direct  drilling  methods  TTie  resulting 
two-way  time-of-flrght  of  the  impulse  radar  EM  wavelet, 
traveling  from  the  surface  to  the  tec  "bottom"  and  back 
to  the  surface,  was  compared  with  snow  and  icc  thickness 
data  obtained  from  a  drill  hole  From  this  comparison, 
simple  relationships  are  presented  that  provide  an  estimate 
of  the  thickness  of  sea  ice,  between  about  1  and  8  m 
thick,  with  or  without  a  snow  cover  The  data  revealed 
that  the  apparent  drelcctnc  constant  of  the  sea  ice  decreased 
with  increasing  ice  thickness,  from  a  value  of  about  7  for 
ice  I  m  thick,  to  about  3,5  for  ice  6  m  thick. 


MP  2705 

DENSITY  OF  NATURAL  ICE  ACCRETIONS 
RELATED  TO  NONDIMENSIONAL  ICING 
PAR  AM  ETERS 

Jones,  K.F,  Jan  1990, 1I6B(492),  p.477-496, 21  refs. 
44-3370 

ICE  ACCRETION,  ICE  DENSITY,  ICE  MODELS, 
HOARFROST.  MATHEMATICAL  MODELS, 
SURFACE  TEMPERATURE,  WIND  VELOCITY, 
CLOUD  DROPLETS. 


MP  2706 

WATER  AND  SUSPENDED  SOLIDS  DIS¬ 
CHARGE  DURING  SNOWMELT  IN  A  DISCON¬ 
TINUOUS  PERMAFROST  BASIN. 

Chacho,  E.F.,  Jr.,  Permafrost  Canada;  Proceedings  of 
the  Fifth  Canadian  Permafrost  Conference,  Quebec, 
Centre  d’dtitdes  nordiques,  TUniversit^  Laval.  1989, 
p.167-173.  With  French  summary.  1 1  refs. 

44-3639 

DISCONTINUOUS  PERMAFROST.SUSPENDED 
SEDIMENTS,  SNOWMELT.  UNITED  STATES- 
ALASKA-FAIRBANKS. 

For  the  1985  snowmelt  runoff  season,  discharge,  specific 
conductance  and  total  .suspended  solids  arc  com.nared  on 
Glenn  Creek,  located  near  Fairbanks.  AK.  and  underlain 
by  permafrost  Discharge  was  measured  continuously,  and 
specific  conductance  and  total  suspended  solids  conceniraltnn 
were  measured  at  2-hour  intervals  over  the  entire  snowmelt 
season  Spcciflc  conductance  decreased  rapidly  following 
initial  sircamflow  and  after  6  days  reached  a  minimum, 
which  held  nearly  constant  for  the  remainder  of  the  snowmelt 
runoff  season  Suspended  solids  concentration  was  less 
than  50  mg'l  over  the  entire  rising  limb  of  the  seasonal 
snowmelt  hydrograph  and.  with  the  exception  of  a  small 
s.nikc  of  166  mg/I  on  the  day  of  the  peak  discharge,  remained 
low  until  the  third  day  following  ihc  peak  discharge  At 
that  lime,  although  discharge  had  dropped  to  33".  of  the 
peak  flow,  a  rapid  flushing  of  the  channel  occurred,  with 
solids  concentration  rising  from  less  than  50  mg.  I  to  1337 
mg  I  in  a  single  day  The  flushing  pe-iod  lasted  four 
days,  during  which  lime  diurnal  fluctuatrons  in  concentration 
were  well  ,1.  .ed.  with  peak  values  dc-reasiog  daily  until 
on  the  fill  day  the  peak  concentration  was  under  200 
rng  I  11,  using  water  temperature  data  collected  in  1983. 
the  diurnal  fluctuatrons  in  solids  concentration  and  water 
temperature  arc  shown  to  be  consistent. 


MP  2707 

DOMINION  RANGE  ICE  CORE,  QUEEN  MAUD 
MOUNTAINS.  ANTARCriCA-^GENERAL  SITE 
AND  CORE  CHARACTERISTICS  WITH  IM¬ 
PLICATIONS. 

Mayewski,  P.A.,  et  al.  1990, 36(122),  p.l  M6. 17  refs. 
Twicklcr,  M.S.,  Lyons,  W.B.,  Spencer,  M.H.,  Meesc, 
D.A.,  Cow,  A.J.,  Grootes,  P.M.,  Sowers,  T.,  Watson, 
M.S.,  Saltzman,  E. 

44-3716 

ICE  CORES,  DRILL  CORE  ANALYSIS,  GLACIER 
ICE,  ICE  COMPOSITION,  ICE  SAMPLING,  ICE 
COVER  THICKNESS,  ISOTOPE  ANALYSIS,  ICE 
CRYSTAL  STRUCTURE,  CLIMATIC  CHANGE. 
ICE  TEMPERATURE.  ANTARCTICA— QUEEN 
MAUD  MOUNTAINS. 

The  Transanurctic  Mountains  of  East  Antarctica  provide 
a  new  milieu  for  retrieval  of  ice«core  records.  Here  are 
reported  the  initial  findinis  from  the  first  of  these  records, 
the  Dominion  Range  ice*core  record.  Sites  such  as  the 
Dominion  Range  are  valuable  for  the  recovery  of  records 
detailing  climate  change,  volcanic  activity,  and  changes  in 
the  chemistry  of  the  atmosphere.  The  unique  geographic 
location  of  this  site  and  a  relatively  low  accumulation  rate 
combine  to  provide  a  relatively  long  record  of  change  for 
this  potentially  sensitive  climatic  region  As  such,  informa¬ 
tion  concerning  the  site  and  general  core  characteristics 
are  presented,  including  ice  surface,  ice  thickness,  bore-hole 
temperature,  mean  annual  net  accumulation,  crystal  size, 
crystal  fabric,  oxygen-isotope  composition,  and  examples  of 
ice  chemistry  and  isotopic  composition  of  trapped  gases. 
(Auth ) 
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UNUSUAL  JQKULHLAUP  INVOLVING  PO¬ 
THOLES  ON  BLACK  RAPIDS  GLAaER,  ALAS¬ 
KA  RANGE,  ALASKA,  U.S.A. 

Sturm,  M.,  et  al,  1990,  36(122),  p.123-126,  3  refs. 
Cosgrove,  D.M. 

44-3731 

GLACIER  SURFACES,  SUBGLACIAL  DRAIN¬ 
AGE,  SURFACE  DRAINAGE,  WATER  FLOW, 
GLACIAL  LAKES.  SURFACE  STRUCTURE.  HY¬ 
DRAULIC  STRUCTURES.  UNITED  STATES- 
ALASKA. 

MP  2709 

US  GLOBAL  ICE  CORE  RESEARCH  PROGRAM 
WEST  ANTARCTICA  AND  BEYOND. 

Grootes,  P.M.,  et  al,  U.S.  National  Science  Founda¬ 
tion,  Icc  Core  Working  Group,  Dec.  1989,  32p. 
Gow,  A.J. 

44-3738 

CLIMATIC  CHANGES,  RESEARCH  PROJECTS, 
ICE  CORES,  DRILL  CORE  ANALYSIS,  PALEO- 
CLIMATOLOGY,  PALEOECOLOGY,  GREEN¬ 
LAND,  ANTARCTICA. 

The  Ice  Core  Working  Croup,  sponsored  by  the  U.S.  Nauonal 
Science  Foundation,  recommends  thit  ihe  NbF  fund  ice 
core  rcscirch  for  the  1990s  in  Greenlsnd  and  West  Anurctrea, 
to  study  cHmatte  changes  back  to  125,(XX)  years  ago. 
MP  2710 

HYDRAULIC  MODEL  OF  OVERLAND  FLOW 
ON  GRASS  COVERED  SLOPES. 

Adrian,  D.D.,  et  al.  International  Conference  for  Cen¬ 
tennial  of  Manning's  Formula  and  Kuichling's  Ration¬ 
al  Formula,  Charlottesville,  VA,  May  22-26,  1989. 
Prryccedings.  Channel  flow  and  catchment  runoff. 
Edited  by  B.C,  Yen,  American  Society  of  Civil  Engi¬ 
neers,  1989,  p.369-378,  14  refs. 

Martel,  C.J. 

44-3744 

SLOPES,  WATER  FLOW,  SURFACE  DRAINAGE, 
WATER  TREATMENT,  GRASSES,  WASTE 
TREATMENT,  LAMINAR  FLOW.  ANALYSIS 
(MATHEMATICS),  SLOPF  ORIENTATION. 
MODELS.  FLOW  RATE.  HYDRAULICS.  SUR¬ 
FACE  PROPERTIES. 

fhe  overland  flow  system  involves  applying  wastewater  to 
Ihe  upper  elevation  of  a  carefully  prepared  grassed  slope 
The  wastewater  flows  down  the  surface  of  the  slope  through 
the  grass,  it  ts  collected  at  the  bottom  of  the  slope  and 
may  be  discharged  to  a  stream  or.  perhaps,  to  a  rapid 
inflllration  vilc.  While  flowing  down  the  slope,  some  loss 
m  volume  occurs  due  to  cvapotranspiration  and  inflliraiion, 
although  these  losses  sre  usually  small  due  to  the  short 
length  of  slope  employed  and  Ihc  impervious  nature  of  soils 
which  favor  this  mclhod  of  ireatment  The  hydraulics 
of  shallow  flow  down  wide  gras.scd  channels  has  received 
some  altenlion  when  the  flow  regime  ls  tutbuicnl  The 
U.S  Environmental  Proirction  Agency  sponsored  .Storm  .Man¬ 
agement  .Model  uses  ihc  Manning  equation  to  describe  shallow 
overland  flow,  bjt  this  approach  is  suspect  when  the  flow 
occurs  in  ihe  laminar  regime.  Esperimenlal  measurements 
b)  the  Corps  of  Engineers  show  that  overland  flow  occurs 
,n  Ihc  laminar  regime  with  ihc  Reynolds  number  less  than 
226  based  on  depth  of  flow,  which  may  be  no  more  than 
0  01  m.  and  less  than  20  based  on  grass  diameter,  taken 
as  0  001  m  A  model  of  the  hydraulic  txhavior  of  waslewalcr 
as  It  flows  down  ihc  slope  of  an  overland  flow  system 
IS  dcs  eloped 
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MP  2711 

PERFORMANCE  OF  AN  OMNI-DIRECHONAL 
WHEEL  ON  SNOW  AND  ICE. 

Blaisdell,  G.S.,  Feb.  1989,  21p.  +  appends.,  Prepared 
for  Naval  Coastal  Systems  Center,  Panama  city,  FL. 
7  refs. 

44-3745 

VEHICLE  WHEELS,  COLD  WEATHER  PER¬ 
FORMANCE,  TRACTION,  AIRCRAFT  LAND¬ 
ING  AREAS.  TIRES,  DESIGN,  RUBBER  ICE 
FRICnON,  VEHICLES. 

A  brief  study  was  performed  to  investigate  the  suitability 
of  service  vehicles  equipped  with  a  unique  omni-directional 
wheel  operating  aboard  aircraft  carriers  in  northern  latitudes, 
where  ice  and  snow  on  the  flight  deck  is  not  uncommon 
This  study  addressed  the  comparative  performance  of  the 
omni-directional  wheel,  a  bias-ply  highway  tire  as  used  on 
current  Navy  MD.3  aircraft  tow  vehicles,  a  typical  non- 
pneumatic  forklift  truck  tire,  and  an  automotive  radial-ply 
all-season  tire.  The  tires  were  tested  for  dnving  traction 
levels  on  prepared  ice,  hard-packed  snow,  and  fresh  shallow 
snow.  In  general,  the  omni-directional  wheel  showed  superi¬ 
or  performance  to  the  forklift  truck  tire  and  the  bias-ply 
highway  tire.  The  radial  all-season  tire,  however,  outper¬ 
forms  the  omni-directional  wheel  in  traction  on  slippery 
surfaces  The  omni-directional  wheel  was  found  to  be 
well-behaved  during  traction  testing  and  shows  promise  for 
operation  on  winter  surfaces.  Recommendations  are  provid¬ 
ed  that  might  further  improve  omm-directional  wheel  perform¬ 
ance  on  snow  and  ice, 

MP  2712 

NEW  APPROACH  FOR  SIZING  RAPID  INFIL- 
TRATION  SYSTEMS  (DISCUSSION  AND  CLO¬ 
SURE). 

Reed,  S.C.,  et  al,  1989,  1 15(4),  p.879-882, 3  refs.  For 
article  being  discussed  see  42-2246. 

Crites,  R.W.,  Zirschky,  J ,  Martel,  J. 

44-3746 

SEEPAGE,  SOIL  WATER.  WATER  TREAT¬ 
MENT,  DESIGN.  WASTE  TREATMENT. 
MUNICIPAL  ENGINEERING.  PERMEABILITY. 
MP  2713 

ANALYTICAL  METHODS  FOR  DETECTING 
MILITARY-UNIQUE  COMPOUNDS. 

Jenkins,  T.F..  et  al,  1989,  7(3),  p.13-14. 

Walsh,  M.E. 

44-3747 

ENVIRONMENTAL  TESTS,  SOIL  POLLUTION, 
EXPLOSIVES,  CHEMICAL  ANALYSIS,  TEST 
EQUIPMENT,  MOLECULAR  STRUCTURE, 
LABORATORY  TECHNIQUES,  CHEMICAL 
PROPERTIES. 

MP  2714 

SLUDGE  DEWATERING  BY  NATURAL 
FREEZE-THAW. 

Martel,  CJ,,  Sotid/liquid  separation;  waste  manage¬ 
ment  and  productivity  enhancement.  Edited  by  H.S. 
Muralidhara,  Columbus,  Battelle  Press,  1990,  p.II6- 
122,  9  refs. 

44-3750 

SLUDGES.  WASTE  TREATMENT,  FREEZE 
DRYING.  FREEZE  THAW  TESTS,  MOISTURE 
TRANSFER,  DESIGN,  WATER  TREATMENT, 
DRAINAGE,  CAPILLARITY.  FREEZING. 

Sludges  arc  easily  Kparsted  into  solid  snd  liquid  frsctions 
by  freezing  and  thawing.  Water  and  wastewater  treatment 
plants  in  cold  climste  sress  esn  tskc  advsntsgc  of  this 
process  by  freezing  snd  thswing  sludge  during  the  winter 
and  summer  seasons  in  a  new  unit  operation  called  a  sludge 
freezing  bed.  The  purpose  of  this  study  was  to  measure 
the  dewaterability  of  freeze-thaw  conditioned  sludges  and 
measure  how  well  they  dram  at  vanous  depths  Typical 
water  treatment,  anaerobically  digested  and  aerobically  digest¬ 
ed  sludges  were  tested.  The  main  conclusion  of  this  study 
was  that  up  to  2.0  m  of  these  sludges  could  be  applied 
to  a  freezing  bed 

MP  2715 

WHEELED  VERSUS  TRACKED  VEHICLE 
SNOW  MOBILITY  TEST  PROGRAM. 

Green,  C.E.,  et  al.  International  Society  for  Terrain 
Vehicle  Systems,  Joint  U.S.A.-Canada  meeting,  Vic¬ 
toria,  British  Columbia,  Apr.,  1989.  International  So¬ 
ciety  for  Terrain  Vehicle  Systems,  1989,  I9p. 
Grimes,  K.,  Blaisdell,  G.L. 

44-3759 

VEHICLE  WHEELS.  VEHICLES.  COLD  WEATH¬ 
ER  PERFORMANCE.  SNOW  COVER  EFFECT, 
TESTS,  TRACKED  VEHICLES,  TIRES.  TRAC¬ 
TION.  MILITARY  RESEARCH.  SNOW  DENSI¬ 
TY. 

The  U  S.  Army  Cold  Regions  Research  and  Engineering 
Laboratory  (CRREL)  and  the  L  S.  Army  Engineer  Waterways 
Ezperiment  Station  conducted  snow  mobility  tests  in  Hough¬ 
ton.  ,MI,  during  the  period  Jan  through  Mar..  t9S8  These 
tests  were  part  of  the  first  phase  of  a  two  >cai  snow  mobility 
program  Wheeled  and  tracked  vehicles  wee  tested  to 
(1)  develop  fundamental  mobility  relations  between  vehicle 
eharaeteristics  and  snow  properties,  (2)  to  validate  specific 


snow  relations  in  CRREL's  snow  mobility  model,  and  (3) 
to  modify  the  model  as  necessary  to  improve  its  prediction 
accuracy  and  adapt  it  for  use  in  the  NATO  Reference 
Mobility  Model,  Condensed  Army  Mobility  Model,  and  the 
Army  Mobility  Model. 

MP  2716 

NONDESTRUCTIVE  EVALUATION  OF  MOIS¬ 
TURE  MIGRATION  IN  INSULATION  MATERI¬ 
AL  UNDER  PROLONGED  EXPOSURE  TO  WA¬ 
TER. 

Ayonnde,  O.A.,  Defense  Conference  on  Nondestruc¬ 
tive  Testing,  38th,  San  Antonio,  TX,  Oct.  3I-Nov.  2, 
1989.  Proceedings,  1989,  p.lIl-121,  3  refs. 

44-3760 

THERMAL  INSULATION.  MOISTURE  DETEC¬ 
TION,  ABSORPTION,  TESTS.  MATERIALS, 
MOISTURE  TRANSFER,  VAPOR  BARRIERS. 
WATER  CONTENT,  GAMMA  IRRADIATION, 
MEASURING  INSTRUMENTS,  TEST  EQUIP¬ 
MENT. 

Nondestructive  measurement  and  analysis  of  moisture  absorp¬ 
tion  and  migration  in  polyurethane  insulation  material  subject¬ 
ed  to  a  prolonged  water  exposure  were  performed  using 
a  dual-energy  gamma-ray  device  The  parameters  influenc¬ 
ing  moisture  absorption  by  a  given  type  of  insulation  were 
found  to  include  (a)  the  insulation  density,  (b)  the  insulation 
thickness,  (c)  the  presence  of  a  vapor  barner  or  jacket, 
(d)  the  type  of  insulation  jaeket  and  (e)  the  time  of  exposure 
to  moisture  With  time,  the  variation  of  any  of  these 
factors  would  cause  a  change  in  moisture  gradient  across 
the  insulation  thickness  For  this  investigation,  the  effects 
of  the  insulation  thickness,  exposure  time  to  moisture  and 
the  presence  of  a  vapor  yacket  were  evaluated  and  quantified 
for  polyurethane  insulation.  Also,  a  preliminary  test  was 
performed  with  a  frozen  polystyrene  breadboard  to  evaluate 
the  measurement  accuracy  by  the  gamma-ray  method  in 
determining  nondestructivciy  the  insulation  moisture  content 
and  profile. 

MP  2717 

INFLUENCE  OF  GROUND  WATER  MONITOR¬ 
ING  WELL  CASINGS  ON  METALS  AND  OR¬ 
GANIC  COMPOUNDS  IN  WELL  WATER. 
Hewitt,  A.D.,  et  al,  HAZTECH  International  '89, 
Fourth  Annual  Exhibition  and  Conference,  Cincin¬ 
nati,  OH,  Sep.  12-14,  1989.  Proceedings.  Hazard¬ 
ous  waste  and  hazardous  materials  management,  1989, 
9p.,  14  refs. 

Parker,  L.V.,  Jenkins,  T.F.,  Reynolds,  CM ,  Lang. 
K.T.,  Stutz,  M.H. 

44-3761 

GROUND  WATER,  ENVIRONMENTAL  TESTS, 
WELL  CASINGS,  WATER  POLLUTION,  CHEMI¬ 
CAL  ANALYSIS,  WELLS,  WATER  CHEMISTRY, 
LEACHING,  STANDARDS.  CORROSION, 
STEELS. 

The  purpose  of  these  studies  was  to  compare  PVC,  PTFE, 
SS  304  and  SS  316  well  casings  for  monitoring  metals  and 
organic  compounds  in  well  water  Review  of  the  literature 
revealed  that  these  commonly  used  well  casing  materials 
had  not  been  studied  concurrently.  These  studies  used 
well  casings  manufactured  specifically  for  ground  water  moni- 
tonng  and  water  obtained  from  a  76-m-dcep  domestic  well 
in  Weathersflcld.  VT.  No  attempt  was  made  to  maintain 
dissolved  oxygen,  carbon  dioxide,  temperature,  pH  or  redox 
potential  levels  representative  of  ground  water,  and  this  un¬ 
doubtedly  had  an  effect  on  analyte  speciation  Because 
of  these  factors,  the  static  laboratory  conditions,  and  exposure 
of  freshly  cut  surfaces  on  the  well  casings,  the  results  will 
not  quantitatively  predict  what  might  occur  under  flcid  condi¬ 
tions.  Nevertheless,  since  spiked  analytes  varied  relative 
to  the  control  by  more  than  after  only  8  hours  of 
exposure,  and  leaching  experiments  showed  analyte  concentra¬ 
tions  greater  than  5%  of  the  preKnt  EPA  drinking  water 
quality  standards,  it  is  the  authors'  opinion  that  there  is 
a  basts  for  concern,  especially  for  shallow  wells  with  a 
slow  recharge. 

MP  2718 

EVALUATION  OF  THE  CATERPILLAR  CHAL¬ 
LENGER  TRACTOR  FOR  USE  IN  ANTARCTICA. 
Blaisdell,  G  L..cl  al.  Feb.  1989. 12p.  -h  figs .  Prepared 
for  Division  of  Polar  Programs.  National  Science 
Foundation. 

Liston,  R.A. 

44-3762 

TRACTORS.  COLD  WEATHER  PERFORM¬ 
ANCE.  MECHANICAL  TESTS.  TRACKED  VEHI¬ 
CLES.  TRACTION.  SNOW  COMPACTION.  LOG¬ 
ISTICS.  SURFACE  PROPERTIES 
The  newly  matketed  Caterpillar  agriculture  tractor,  called 
the  Challenger  63.  was  evaluated  in  snow  covered  leirain 
to  determine  its  potential  as  a  prime  mover  for  operations 
in  Antarctica,  Three  sehtcle  configurations  were  tcsied 
with  the  standard  belt,  with  the  standard  belt  carrying  studs, 
and  with  a  specially  constructed  wide  track  to  improve 
flotation  Rolling  resistance  and  drawbar  pull  were  measured 
on  ICC.  hard  packed  snow  and  in  deep,  relatively  soft  snow 
General  handling  and  tide  were  evaluated  qualilalivcly  It 
was  found  that  the  tractor  is  rugged,  well  convirucled.  is 
easy  to  operate  and  has  the  normal  ride  quality  asv<w.iatcil 
with  vehicles  having  short  wheelbases.  The  results  of 


the  evaluation  are  very  encouraging  and  led  to  the  conclusio-’ 
that  the  machine  should  receive  serious  consideration  for 
application  in  the  Antarctic  for  transport  problems  that  may 
soon  appear  that  involve  the  use  of  sled  trains. 


MP  2719 

NONLINEAR  PROBLEMS  IN  THE  STUDY  OF 
WATER  MOVEMENT  IN  FROZEN  SOILS. 
Nakano,  Y.,  Army  Conference  on  Applied  Mathemat¬ 
ics  and  Computing,  6th.  Transactions,  U.S.  Depart¬ 
ment  of  Defense,  1989,  p.383-393,  ARO  Report  89-1, 
14  refs. 

44-3766 

FROZEN  GROUND  MECHANICS,  WATER 
TRANSPORT,  WATER  CONTENT,  ANALYSIS 
(MATHEMATICS),  UNFROZEN  WATER  CON¬ 
TENT,  MASS  BALANCE,  WATER  VAPOR, 
PHASE  TRANSFORMATIONS,  TEMPERATURE 
GRADIENTS. 


MP  2720 

INFLUENCE  OF  CASING  MATERIALS  ON 
TRACE-LEVEL  CHEMICALS  IN  WELL  WATER. 
Parker,  L.V.,  et  al,  Spnng  1990,  10(2),  Up.,  26  refs. 
Hewitt,  A.D.,  Jenkins,  T.F. 

44-3774 

WELL  CASINGS,  GROUND  WATER,  WATER 
POLLUTION,  SOIL  POLLUTION,  WATER 
CHEMISTRY,  CHEMICAL  ANALYSIS. 

Four  -veil  easing  materials— polyvinyl  chloride  (PVC),  polytet- 
rafluoroethylenc  (PTFE).  and  siainless  steel  304  (SS  304) 
and  3 1 6  (SS  3 1 6) — were  examined  to  determine  their  suitability 
for  monitoring  inorganic  and  organic  constitutents  in  well 
waler.  The  inorganic  study  used  a  factorial  design  to 
test  the  effect  of  concentration  of  mixed  rneufs  (arsenic, 
chromium,  lead,  and  cadmium),  pH,  and  organic  carbon 
The  well  casings  were  also  tested  for  sorplion/desorption 
of  10  organic  substances 


MP  2721 

TECHNOLOGY  TRANSFER. 

Eaton,  R.,  May  1990,  57(5),  p,25. 

44-3788 

ROAD  MAINTENANCE.  EDUCATION, 
MUNICIPAL  ENGINEERING. 


MP  2722 

REMOTE  WATER-TEMPERATURE  MEASURE¬ 
MENT. 

Daly.  S..  Aug.  24,  1989,  No.1 1 10-1-146,  6p. 

44-3792 

WATER  TEMPERATURE,  TEMPERATURE 
MEASUREMENT.  MEASURING  INSTRU¬ 
MENTS.  DESIGN.  TELEMETERING  EQUIP¬ 
MENT.  RIVER  FLOW,  REMOTE  SENSING. 

This  article  provides  descriptive  information  on  establishing 
a  remote  watcr-lcmpcraturc  measurement  sution  The 
data  can  be  recorded  with  a  data  logger  on  site  or  transmitted 
via  a  data  collection  plalform  (DCP)  to  a  Geostationary 
Operational  Environmental  Satellite  (GOES) 


MP  2723 

METHODS  TO  REDUCE  ICE  ACCUMULATION 
ON  MITER  GATE  RECESS  WALLS. 

Rand.  J  H  .  et  al.  Aug  24.  1989,  No.  1 1 10-2.320.  5p. 
Hanamoto.  B. 

44-3793 

LOCKS  (WATERWAYS),  WALLS.  ICE  PREVEN¬ 
TION.  ELECTRIC  HEATING.  WATER  FLOW, 
TESTS.  DESIGN.  ELECTRIC  EQUIPMENT. 

This  article  provides  information  on  methods  to  reduce  or 
eliminate  ice  accumulation  on  miter  gate  recess  walls  With 
reduced  ice  accumulation,  the  miter  gates  can  be  completely 
recessed,  thus  preventing  possible  structural  damage  to  the 
miter  gates  by  lock  traffic. 


MP  2724 

REDUCED  WINTER  LEAKAGE  IN  GATES 
WITH  J-SEALS. 

Rand.  J.H  .  ct  al.  Aug.  24.  1989,  So  1 1 10-2-319,  3p 
Hanamolo,  B. 

44-3794 

spillways.  LEAKAGE.  ICE  PREVENTION, 
ELECTRIC  HE  \TI\G.  WATER  FLOW.  DESIGN. 
COLD  WEATHER  OPERATION 

This  article  provi.Jcv  information  regarding  reduced  winter 
leakage  of  spillway  gale  veals,  leading  to  reduced  icc  interfer¬ 
ence  with  gale  olveralion.  by  means  of  installing  heat  tapes 
in  hollow-channv  )-vcals  on  spillway  gates 
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MP  2725 

INTERNAL  STRUCTURE,  COMPOSITION  AND 
PROPERTIES  OF  BRACKISH  ICE  FROM  THE 
BAY  OF  BOTHNIA 

Weeks,  W.F.,  ct  al,  Feb.  1990,  M  90-01,  Sea  Ice  Prop¬ 
erties  and  Processes;  Proceedings  of  the  W.F.  Weeks 
Sea  Ice  Symposium,  San  Francisco,  CA,  Dec.  1988. 
Edited  by  S.F.  Ackley  and  W.F.  Weeks,  p.5-15,  ADA- 
221  723,  23  refs. 

Oow,  A.J.,  Kosloff,  P.,  Digby-Argus,  S.A. 

44-3809 

SEA  ICE,  ICE  PHYSICS,  ICE  STRUCTURE,  ICE 
COMPOSITION,  REMOTE  SENSING,  RADAR 
ECHOES,  FAST  ICE,  REMOTE  SENSING,  PACK 
ICE.  ICE  STRENGTH,  ICE  TEMPERATURE. 
SNOW  ICE  INTERFACE.  ICE  SALINITY.  TEN¬ 
SILE  PROPERTIES,  BALTIC  SEA— BOTHNIA. 
BAY, 

Held  observations  made  during  the  Mar.  1988  BEPERS 
(Bothnian  Experiment  in  Preparation  for  ERS-l)  remote  sens¬ 
ing  expenment  dlow  limited  characterizations  of  the  tempera¬ 
ture,  wnity,  structure  and  physical  property  profiles  of  the 
different  types  of  brackuh  ice  that  forms  in  the  Bay  of 
Bothnia.  During  the  sampling  penod,  undeformed  fast 
ice  thicknesses  varied  from  40  to  60  cm  in  the  bay  to 
the  east  of  Umei,  Sweden,  with  somewhat  thicker  tee  occur¬ 
ring  in  the  northernmost,  nearly  fresh,  portions  of  the  bay  Ice 
salinities  were  generally  less  thM  1  per  mill  and  the  ice  tempera¬ 
tures  were  usuMly  higher  than  -3.5  C.  Although  most  of  the 
ice  examined  was  simple  columnar  congelation  ice,  a  variety  of 
c-axia  fabnes  were  observed,  including  random,  vertical  and 
horizontal  (random  and  aligned)  orientations  There  was  no 
obvious  pattern  to  the  geographic  arrangement  of  these  fabrics. 
Brine  volume  profiles  are  us^  to  estimate  representative  ice 
property  profiles,  ^mpansons  are  made  between  the  proper¬ 
ties  of  ice  from  the  Bay  of  Bothnia  and  those  of  more  typical  sea 
ice  from  the  Arctic  Ocean  at  similar  ice  thicknesses  A  variety 
of  structural  factors  contributing  to  specific  areas  of  higher 
radar  return  in  the  bay  are  also  discussed. 


MP  2726 

SNOW  COVER  EFFECTS  ON  ANTARCnC  SEA 
ICE  THICKNESS. 

Ackley,  S.F.,etal,  Feb.  1990,  M  90-01.  Sea  Ice  Proper¬ 
ties  and  Processes;  Proceedings  of  (he  W.F.  Weeks  Sea 
Ice  Symposium,  San  Francisco,  CA,  Dec.  1 988.  Edit¬ 
ed  by  S.F.  Ackley  and  W  F  Weeks,  p.  16-21,  ADA-22 1 
723,  12  refs. 

Lange,  M.A.,  Wadhams,  P. 

44-3810 

SEA  ICE  DISTRIBUTION.  ICE  COVER  THICK¬ 
NESS.  SNOW  COVER  EFFECT,  PACK  ICE,  ICE 
DENSITY.  LOADS  (FORCES).  SNOW  DEPTH, 
SURFACE  PROPERTIES,  MODELS,  ANTARC¬ 
TICA— WEDDELL  SEA. 

In  model  simulations  of  seasonal  pack  ice  growth  in  both 
polar  regiona  (eg.  Maykut  and  Untersteiner  1971,  Semtner 
1976,  Hibler  1979),  the  snow  cover  is  treated  essentially 
u  an  insulating  layer  that  inhibits  ice  growth  bccauK  of 
its  lower  conductivity  than  pack  ice  In  the  Winter  Weddell 
Sea  Prc]cct-86,  on  the  cruise  of  the  West  German  vessel 
Piotantem,  several  factors  were  found  that  negate  this  behavior 
predicted  by  the  mooeb  Relatively  thin  sea  ice  (40- 
60  cm)  forms  initially  in  Antarctica  during  the  icc  edge 
advance.  Surface  roughness  features  act  as  snow  fences 
and.  under  the  action  of  relatively  high  winds  (40  knots 
in  frequent  storms),  the  snow  cover  is  shifi^  around  over 
periods  of  hours  to  a  few  days.  Wind-blown  snowdnfis 
build  to  1  m  or  greater  thicknesses  in  a  few  hours.  Snow 
of  this  depth  can  easily  depress  the  existing  tec  cover  surface 
below  ses  level,  and  flooding  of  the  snow  cover  followed 
by  sub-frcczini  temperatures  leads  to  a  superimposed  snow> 
ice  layer  on  the  top  surface  The  remaining  snow  cover 
is  redistributed  in  the  next  storm  within  a  few  days  to 
continue  the  process.  Two  Mts  of  measurements  showed 
the  general  nature  of  this  pri<ess  The  first,  a  mhcs 
of  4000  ICC  thickness  measurements,  showed  about  17% 
of  the  holes  drilled  had  rhe  ice  surface  at  or  below  sea 
level  at  the  time  of  the  mea>jrement.  somciimcs  accompanied 
by  alush  pools  on  the  surface  Sea  ice  cores  analyzed 
for  oxygen  isotopes  independently  confirmed  that  the  top 
10-20  cm  of  the  intici  cores  was  denved  from  seawster- 
flooded  snow  to  sevcril  eases  It  was  estimated  that 
the  mow  cover  increases  mean  sea  ice  thickness  in  Antarctica 
by  20-30%  (10-20  cm)  over  model  predictions  by  this  floodtng- 
infiliration-rcfrcezing  ice  growth  mechanism  (Auth ) 
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QUANTIFICATION  OP  SEA-ICE  TEXTURES 
THROUGH  AUTOMATED  DIGITAL  IMAGE 
ANALYSIS. 

Eicken,  H.,  et  il,  Feb.  1990,  M  90-01,  Sea  Ice  Proper¬ 
ties  and  Processes;  Proceedings  of  the  W.F.  Weeks  Sea 
Ice  Symposium,  San  Francisco,  CA,  Dec.  19^8.  Edit¬ 
ed  by  S.F.  Ackley  and  W.F.  Weeks,  p.28-32,  ADA-22 1 
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SEA  ICE.  ICE  PHYSICS,  ICE  CRYSTAL  STRUC¬ 
TURE,  ICE  FORMATION,  METEOROLOGICAL 
FACTORS,  OCEANOGRAPHY,  GRAIN  SIZE, 
PHOTOGRAPHY,  COMPUTER  APPLICATIONS, 
ANTARCTICA— WEDDELL  SEA. 

The  physical  and  biological  properties  of  sea  ice  are  governed 
to  a  large  extent  by  its  texture.  The  texture  of  a  sea- 
ice  cover,  on  the  other  hand,  ia controlled  by  the  meteorological 
and  oceanographic  conditions  under  which  growth  took  place. 
Textural  analysis  can  thus  provide  insist  irto  the  formation 
and  development  of  sea  ice.  and  at  the  same  time  it  represents 
the  central  link  between  the  evolution  and  the  properties 
of  sn  ice  cover.  Studies  of  sea-ice  thin  sections  taken 
from  the  Weddell  Sea  have  generally  relied  on  subjective, 
qualitative  evaluations  of  texture.  Aside  from  c-axis  distribu¬ 

tions  determined  with  a  Rigsby  stage,  textural  characteristics 
such  as  grain  size  or  shape  are  usually  not  evaluated  because 
the  procedure  is  time-consuming  (as  is  determination  of 
c-axis  distribution)  or  even  impossible.  The  complex  texture 
of  sea  ice— with  intertwining  ^ains  of  diverse  shapu,  numero>ts 
inclusions  of  brine  and  gases  between  and  within  grains, 
and  sub-grain  boundaries— ofien  defies  common  notions  cf 
'^grains,”  “grain  size,**  etc.  The  introduction  of  automatic 
texture  analysis  might  be  helpful  in  overcoming  the  difficulties 
outlined  above  The  method  allows  quantification  of  tex¬ 
tures.  permitting  direct  comparison  between  large  numbers 
of  umples,  which  is  difficult  or  impossible  to  achieve  through 
qualitative  examination.  Automatic  texture  analysts  also 
overcomes  personal  bias  inherent  in  conventional  methods 
by  collecting  and  considering  all  the  information  (i  e.,  all 
gray  values)  available  for  one  thin  section.  (Auth.) 
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CHEMICAL  AND  STRUCTURAL  PROPERTIES 
OF  SEA  ICE  IN  THE  SOUTHERN  BEAUFORT 
SEA. 

Mee$e,  D.A.,  Feb.  1990,  M  90-01,  Sea  Ice  Properties 
and  Processes:  Proceedings  of  the  W.F.  Weeks  ^a  Ice 
Symposium,  San  Francisco,  CA,  Dec.  1988.  Edited 
by  S.F.  Ackley  and  W.F.  Weeks,  p.32-35,  ADA-221 
723,  n  refs. 
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SEA  ICE.  ICE  STRUCTURE.  ICE  COMPOSITION, 
ICE  CORES,  CHEMICAL  ANALYSIS,  ICE 
SALINITY,  SEA  WATER. 

Detailed  chemical  and  structural  profiles  were  determined 
for  10  first-year  and  10  multiyear  ice  cores  collected  m 
the  southern  Beaufort  Sea  dunng  Apr.  and  May  1986  and 
1987.  Concentrations  of  Cl.  Br  and  $04  were  determined 
with  a  Dionex  ion  chromatograph  using  standard  techniques 
An  eluent  of  1.125  mM  SMium  bicarbonate  and  3  5  mM 
of  sodium  carbonate  was  voed  Oinccnlrations  of  Na, 
Ca.  K  and  Mg  were  determined  by  atomic  absorption  spectro¬ 
photometry  using  standard  techniques  (Perkin-Elmer  1976) 
Nutrient  analyses  (P04,  Si04,  N03.  N02  and  NH4)  were 
conducted  following  the  techniques  of  Gilbert  and  Loder 
(1977)  on  the  1986  samples  and  those  of  W'hiiledge  et 
al  (1981)  on  the  1987  samples.  Chlorophyll  a  analyses 
were  conducted  using  the  techniques  of  Strickland  and  Parsons 
(1972).  Detailed  desenpurms  of  (he  analysis  and  blank 
studies  can  be  found  tn  Mcese  (1988)  The  objectives 
of  the  study  included  determination  of  what,  if  any.  chemical 
and/or  physical  trends  exist  in  Ka  ice  in  the  southern  Beaufort 
Sea  and  to  determine  the  extent  of  chemical  fractionation 
in  the  ice. 
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THEORETICAL  ESTIMATES  OF  LIGHT  RE- 
FLECnON  AND  TRANSMISSION  BY  SPA¬ 
TIALLY  INHOMOGENEOUS  AND  TEMPO¬ 
RALLY  VARYING  ICE  COVERS. 

Perovich,  D.K.,  Feb.  1990,  M  90-01,  Set  Icc  Proper¬ 
ties  and  Processes;  Proceedings  of  the  W.F.  Weeks  Sea 
Icc  Symposium.  San  FranetKO.  CA,  Dec.  1988.  Edit¬ 
ed  by  S.F.  Ackley  and  W.F.  Weeks,  p  45-49.  ADA-221 
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ICE  SPECTROSCOPY.  ICE  OPTICS.  LIGHT 
TRANSMISSION.  REFLECTION.  WAVE  PROPA- 
CATION.  ABSORPTION.  ICE  THERMAL  PROP¬ 
ERTIES.  REMOTE  SENSING.  GEOPHYSICAL 
SURVEYS.  THERMODYNAMICS.  ICE  COMPO¬ 
SITION,  ICE  COVER  THICKNESS.  MODELS, 
SNOW  DEPTH. 

The  reflection,  absorption,  and  transmtuion  of  light  at  visible 
and  near-infrared  wavelengths  is  important  for  a  number 
of  geophysical  problems.  tight  reflection  is  an  important 
parameter  in  remote  sensing  studies,  absorption  is  significant 
to  ICC  thermodynamics,  and  transmission  strongly  influences 
biological  activity  in  and  under  the  lec  l^e  focus  on 
this  paper  is  on  the  spectral  (wavelength  region  400-1000 
nm)  reflection  and  transmission  of  light  by  spatially  inhomo¬ 


geneous  sea  ice  covers  investigated  using  a  two-stream,  mul¬ 
tilayer  radiative  transfer  model  The  model  is  computation¬ 
ally  simple  and  utilizes  available  experimental  data  on  the 
optical  properties  of  sea  tee.  The  ice  cover  is  charactenzed 
as  a  layered  medium  composed  of  selections  from  nine  distinct 
snow  and  ice  types.  Two  cases  are  presented  illustrating 
values  of  spectral  albedo,  transmittance,  and  transmitted  PAR 
(photosynthetically  active  radiation)  for  a  uniform  ice  cover 
as  It  melts  and  for  a  spatixlly  inhomogeneous  ice  cover. 
The  importance  of  ice  thickness  and  sunace  conditions  on 
the  spectral  reflected  and  transmtUed  radiation  fields  is  demon¬ 
strated. 

MP  2730 

ACOUSTICAL  AND  MORPHOLOGICAL  PROP- 
ERHES  OP  UNDEFORMED  SEA  ICE:  LABORA¬ 
TORY  AND  HELD  RESULTS. 

Jezek,  K.C.,  et  a),  Feb.  1990,  M  90-01,  Sea  Ice  Proper¬ 
ties  and  Processes;  Proceedings  of  the  W  F.  Weeks  Sea 
Ice  Symposium,  San  Francisco,  CA,  Dec.  1988.  Edit¬ 
ed  by  S.F.  Ackley  and  W.F.  Weeks,  p  67-75,  ADA-22 1 
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SEA  ICE,  ICE  ACOUSTICS,  ICE  STRUCTURE, 
ICE  GROWTH,  REFLECTION,  ICE  SALINITY, 
ICE  CRYSTAL  STRUCTURE,  LAKE  ICE. 

Sonar  echo  amplitude  data  have  ^en  collected  at  carrier 
trequenciea  of  188  and  120  kHz  from  the  underside  of 
different  sea  ice  types.  Histograms  of  normal  incidence 
echo  amplitudes  were  formed  from  over  90  samples  of  each 
ICC  type  Expenmenu  were  conducted  on  saline  ice  grown 
in  an  outdoor  pond  under  relatively  controlled  conditiona 
at  CRREL  and  on  the  sea  ice  cover  in  the  Pram  Strait. 
Analysis  shows  marked  variations  (about  a  factor  of  5)  in 
the  magnitude  of  the  coherent  reflection  cocfflcients  as  congela¬ 
tion  ice  at  the  bottom  of  an  ice  sheet  evolves  from  a 
growing  dendntic  interface  to  an  ablating,  thermally  altered 
interface  Larger  differences  (about  a  factor  of  10)  are 
observed  between  growing  congelation  ice  and  slush  ice. 
used  to  simulate  frazil  These  results  indicate  that  important 
variations  in  acoustic  regime  exist  in  areas  where  different 
ice  types  are  intermingled 
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COMPARISON  OF  THE  COMPRESSIVE 
STRENGTH  OP  ANTARCTIC  FRAZIL  ICE  AND 
LABORATORY-GROWN  COLUMNAR  ICE. 
Richter-Menge,  J.A.,  et  tl,  Feb.  1990,  M  90-01,  Sea 
Ice  Properties  and  Processes;  Proceedings  of  the  W.F. 
Weeks  Sea  Ice  Symposium,  San  FranciKO,  CA,  Dec. 
1988.  Edited  by  S.F.  Ackley  and  W.F.  Weeks,  p.79- 
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FRAZIL  ICE,  ICE  STRENGTH,  COMPRESSIVE 
PROPERTIES,  SEA  ICE,  STRAIN  TESTS.  ICE 
CRYSTAL  STRUCTURE,  GRAIN  SIZE,  TESTS, 
ICE  MICROSTRUCTURE,  STRESSES,  ANTARC¬ 
TICA— WEDDELL  SEA. 

Unconfined.  umaxial  compreasion  tests  were  performed  on 
frazil  sea  ice  samples  collected  m  the  Weddell  Sea.  The 
tests  were  done  at  a  constant  strain  rate  of  1/100  1/a 
and  at  temperatures  of  -3.  *5  and  -10  C.  Data  from 
the  frazil  ice  tests  were  compared  lo  results  from  tests 
done  under  the  same  conditions  on  transvenely  isotropic, 
columnar  saline  ice.  The  approximate  grain  sizes  of  the 
frazil  and  columnar  ice  were  I  and  10  mm.  respectively. 
The  results  of  this  work  indicate  that  the  frazil  ice  leneratiy 
has  a  higher  strength  than  columnar  ice  loaded  in  the  plane 
of  the  sheet  Tests  done  by  other  researchers  on  freshwater, 
cquiaxed  polycrystallinc  ice  have  also  shown  the  compressive 
strength  to  vary  inversely  with  grain  size.  Applicatiofi 
of  this  relationship  to  the  sea  icc  tested  indicates  that  the 
results  from  these  freshwater  ice  tests  at  a  strain  rate  of 
1  / 100  I  /s  cannot  be  directly  evicnded  to  explain  the  variation 
in  compressive  strength  iKiwccn  the  frazil  and  columnar 
sea  ICC  it  is  speculated  that  this  may  be  due  to  1) 
the  influence  that  the  increased  ductility  of  sea  ice  haa 
on  the  relationship  between  strength  and  gram  size  at  1/100 
1  ( s.  2)  that  another  microstructurat  parameter  (c.g .  the  thick¬ 
ness  of  the  ICC  betw  cen  brine  inclusions)  may  be  the  con'rolting 
factor  m  determining  sea  ice  strength,  or  3>  that  the  dommant 
mechanisms  driving  deformation  vary  with  each  ice  tjpe 
(Auth ) 
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SEA  ICE:  A  HABITAT  FOR  THE  FORAMINIFER 
SEOGLOBOQVADMSA  PACHYDERMAt. 
Dicckmann.  G.  et  al,  Feb.  1990,  M  90-01,  Sea  Ice 
Properties  and  Processes.  Proceedings  of  the  W.F. 
Weeks  Sea  Icc  Symposium.  San  Francisco.  CA.  Dec. 
1988.  Edited  by  S.F.  Ackley  and  W.F  Weeks,  p  86- 
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SEA  ICE.  MARINE  BIOLOGY.  MICROBIOLO- 
GY.  ICE  GROWTH,  FCOLOOY.  BIOMASS.  BAC¬ 
TERIA.  ICE  COMPO*  iTION.  SEA  WATER,  PACK 
ICE.  ICE  COVER  THICKNESS.  ICE  CORES.  AN- 
TARfrriCA  wlddellsea 

A  report  tv  given  on  ^  largc-Kxle  survey  of  the  Weddell 
.Sea  pack  icc  and  water  «.«>iumn  carried  out  during  the  Winter 
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Weddell  Sea  Project  1986  (WWiP  ’86)  from  rridwinter  to 
austral  spring  It  was  concluded  that  the  incorporation 
of  NcogloboqusdnnM  pachyderm*  into  sea  ice  is  related  to 
ice  formation  processes,  and  that  their  incorporation  into 
the  ice  is  not  necessarily  accidental  but  may  indicate  an 
overvnntering  strategy.  These  observations  can  have  tm* 
plications  for  the  use  of  N.  pachyderm*  as  a  marker  for 
water  masses,  since  foraminifers  growing  in  the  ice  may 
have  a  different  isotopic  configuration  from  those  living  in 
seawater  only.  (Auth  mod.) 
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LIDAR  DETECTION  OF  LEADS  IN  ARCTIC  SEA 
ICE. 
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SEA  ICE,  STREAMS,  REMOTE  SENSING,  ICE 
STRUCTURE,  MARINE  METEOROLOGY. 
RADIATION  BALANCE,  LIDAR.  MODELS. 
HEAT  TRANSFER,  MOISTURE  TRANSFER 
SEASONAL  VARIATIONS.  BACKSCATTERiNG. 
DETECTION. 

Remote  sensing  using  an  airborne  infrared  lidar  has  ^hown 
M  unexpected  capability  to  detect  open  leads  Oinear  openings) 
in  arctic  sea  ice  and  their  associated  meteorology  in  winter 
It  is  shown  that  vertical  profiles  of  back^attered  radiation 
demonstrate  strong  returns  from  hydrometeor  plumes  onginat* 
ing  from  leads  having  a  surface  water  temperature  near 
•1.8  C  Recently  refroxen  leads  are  also  distinguishsb!e 
by  the  lidar  backscatter  from  adjcccni  ’hicker,  older  sea 
ice.  Wide  leads  release  enough  energy  tj  create  buoyant 
plumes  which  !.enctrate  the  arctic  boundary  layer  inversion, 
transporting  heat  and  moisture  into  the  troposphere.  These 
results  show  that  the  role  of  the  Arctic  as  a  global  heat 
sink  may  need  to  be  re-evaluated,  and  that  had  plumes 
have  a  significant  effect  on  the  radiation  budget. 
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WIND-GENERATED  POLYNYAS  OFF  THE 
COASTS  OF  THE  BERING  SEA  ISLANDS. 
Kozo,  T.L.,  et  al.  Feb.  1990,  M  90*01,  Sea  Ice  Proper¬ 
ties  and  Processes;  Proceedings  of  the  W.F.  Weeks  Sea 
Ice  Symposium,  San  Francisco.  CA,  Dec.  1988  Edit¬ 
ed  by  S.F.  Ackley  and  W.F.  Weeks,  p.  1 26- 132,  ADA- 
221  723,  15  refs. 
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POLYNYAS,  WIND  FACTORS,  SEA  ICE,  ICE 
MECHANICS.  LATENT  HEAT.  CLIMATIC  FAC¬ 
TORS,  DISTRIBUTION.  DRIFT,  BERING  SEA. 
The  relationship  of  winds  deriv  cd  from  mcsoscale  meteorologi¬ 
cal  networks  to  polynya  sires  and  orientations  was  investigated 
Defense  Meteorological  Satellite  Program  imagery  was  merged 
with  atmospheric  pressure  network  data  from  the  Benng 
Sea  for  Mar.  1988  During  the  month,  wind  systems 
drove  sea  ice  southward,  creating  and  maintaining  polynyas 
south  of  St.  Lawrence.  St  Matthew,  and  Nunivak  Islands. 
Existing  land  stations,  the  deployment  nf  a  moored  pressure 
buoy  south  of  the  ice  edge,  and  a  rew  automated  weather 
station  on  St.  Matthew  Island  have  allowed  the  ’'creation” 
of  meso-networks  that  surround  these  lee*shore  polynyas 
This  analysis  (rather  than  synoptic)  has  shown  that  polynya 
lengths  and  orienuiions  can  be  simply  related  to  the  mesonet 
computed  geostrophic  w  nds  The  typical  time  lag  between 
the  onset  of  a  geostrophic  wind  and  the  appearance  of 
’’windsock”  type  tracking  of  the  polynyas  is  24  hours 
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RECENT  MEASUREMENTS  OF  SEA  ICE 
TOPOGRAPHY  IN  THE  EASTERN  ARCTIC 
Kr«bil!,  W.B..  ct  al.  Feb.  1990.  M  90*01,  Sea  Ice  Prop¬ 
erties  and  Processes;  Proceedings  of  the  W.F.  Weeks 
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SEA  ICE,  TOPOGRAPHY,  ICE  SURFACE. 
REMOTE  SENSING.  LIDAR.  SURFACE  ROUGH- 
NESS,  PRESSURE  RIDGES.  PHOTOGRAPHY. 
During  a  multinational  remote  sensing  experiment  in  May 
1987,  the  NASA  Airborne  Oceanographic  Lidar  (AOL)  was 
used  to  collect  profiles  of  the  sea  icc  surface  topography 
in  the  eastern  Arctic  A  Global  Positioning  .System  (GPS) 
receiver  was  used  tr.  provide  aircraft  positioning  to  an  accuracy 
of  about  50  m  The  AOL  is  a  pulsed  laser  that  provides 
a  profile  free  of  phase  shift  discontinuities  common  to  continu¬ 
ous  wave  lasers  Similar  to  other  laser  data,  however, 
the  aircraft  altitude  variation  requires  removal  from  the  profile 
prior  to  calculation  of  the  ice  surface  roughness  statistics 
As  with  previous  data,  there  remains  an  uncertainty  as  to 
the  freeboard  level  of  the  tee  after  the  aircraft  motion  has 
b^n  retnoved.  thus  small-scale  roughness  statistics  arc  consid¬ 
ered  unreliable  However,  statistics  of  pressure  ridges  can 
be  generated  with  confidence  The  statistical  results  of 
ndges  from  this  data  set  consisting  mainly  of  ridge  height 
and  frequency  distributions,  vompate  well  wriih  previous  results 
obtained  from  this  area  of  the  Arctic  Consistent  with 


previous  findings,  the  AOL  data  indicate  that  nhile  the 
regional  mean  ndge  heights  from  the  area  north  of  Greenland 
are  similar  to  those  reported  for  other  parts  o’  ^re  Arctic, 
the  average  kilometer  contains  sutetantially  more  ndges  than 
have  been  observed  in  other  Arcuc  location*. 
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ANTARCTIC  ICE  SHEET  BRIGHTNES  S  TEM¬ 
PERATURE  VARIATIONS. 

Jezek,  K.C.,  ct  al,  Feb.  1990,  M  90-01,  Sea  Ice  Proper¬ 
ties  and  Processes;  Proceedings  of  the  W.F.  Weeks  Sea 
Ice  Symposium,  San  Francisco,  CA.  Dec.  1985  Edit¬ 
ed  by  S.F.  Ackley  and  W  F.  Weeks,  p.2 17-222,  .'tDA- 
221  723.  11  refs. 

Cavalicri,  D.J.,  Hogan,  A.W. 

44-3854 

ICE  SHEETS,  GEOPHYSICAL  SURVEYS.  MI¬ 
CROWAVES.  RADIOMETRY,  REMOTE  SENS¬ 
ING.  ICE  TEMPERATURE.  ICE  SURFACE. 
BRIGHTNESS,  POLARIZATION  (WAVES),  ICE 
ELECTRICAL  PROPERTIES.  AIR  TEMPERA¬ 
TURE. 

In  this  paper  the  possibility  of  extracting  geophysical  informa* 
tion  about  the  great  ice  sheets  from  passive  microwave  data 
is  explored  This  work  was  stimulated  by  calculations 
done  by  Zwally  (1977)  who  showed  that  typical  snow  grain 
sizes  at  the  surface  of  the  ice  sheet  measurably  influence 
the  microwave  emissivity  of  the  near  surface  This  result 
led  to  speculation  that  tce-sheet-wtde  accumulation  rates  could 
be  estimated  by  using  empirical  relations  between  gram  size 
and  accumulation  rate,  but  little  quantitative  progress  has 
been  msde  towards  that  goal  using  single  channel  radiometer 
data  alone.  Data  from  the  banning  Multichannel  Mi¬ 
crowave  Radiometer  are  now  tn  a  convenient  format  for 
analysu,  prompting  us  to  perform  a  qualitative  analysts  of 
the  18-  and  i7-GHz  vertically  and  honzonully  polinzed 
(tsU  .n  the  context  of  Zwally’s  earlier  work  An  additional 
premise  of  the  investigation  is  that  this  analysis  can  be 
simplified  by  hypothesizing  that  large-scale  glaciologte  regimes 
hs'-e  eharacterutic  surfaces  controlled  by  local  environmental 
conditions.  In  turn,  characteristic  surface  properties  contrib¬ 
ute  to  un.quc  microwave  signatures.  To  test  whether  a 
segmentation  of  the  SMMR  data  set  into  particular  glacial 
regimes  cctild  be  used  to  identify  differences  between  the 
physK.ai  properties  of  each  regime,  mean  monthly  brightness 
tempe-iturcs  were  examined  at  18-  and  37-GHz  for  both 
horizontal  and  vertical  potanzationsover  five  areas  Measur¬ 
able  differeiiccv  were  found  between  bnghineu  temperature 
trends  for  (he  different  areas  that  were  attributed,  in  part, 
to  fluctuations  tn  the  large-Kate  surface  temperature  field 
of  the  iee  sheet.  (Auth.) 
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AIRBORNE  SEA  ICE  THICKNESS  SOUNDING. 
Kovtcs,  A.,  cl  al,  Feb.  1990,  M  90-01,  Sea  Ice  Proper¬ 
ties  and  Processes,  Proceedings  of  the  W.F.  Weeks  Sea 
Ice  Symposium.  San  Francisco,  CA,  Dec.  1 988.  Edit¬ 
ed  by  S.F.  Ackley  and  W.F.  Weeks,  p.225-229,  ADA- 
221  723,  7  refs. 
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ICE  COVER  THICKNESS.  SEA  ICE,  AIRBORNE 
EQUIPMENT.  ELECTROMAGNETIC  PROS¬ 
PECTING.  SOUNDING.  REMOTE  SENSING, 
RADAR  ECHOES.  BOREHOLES.  SNOW  DEPTH, 
ICE  FLOES.  PRESSURE  RIDGES. 

Results  from  the  uk  of  airborne  electromagnetic  induction 
technology  for  proflliRg  sea  icc  thickness  arc  presented  The 
airborne  sea  tee  lht4.kness  soundings  indicated  that  the  thick¬ 
ness  could  be  estimated  bul  the  resolution  decreased  as 
the  ice  became  rough  However,  it  was  found  that  the 
average  tee  thickness  estimated  by  airborne  electromagnetic 
sounding  for  a  given  flight  (rack  was  m  reasonable  agreement 
with  the  average  ice  thickness  determined  by  direct  drill 
hole  measurement  Examples  of  the  ice  thickness  profiles 
obtained  by  airborne  sounding  and  direct  drill  hole  sounding 
are  prcKntcd  and  compared  Future  development  of  the 
airborne  system  is  diKusKd 
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CAVITATING  FLUID  SEA  ICE  MODEL. 

Flaio.  G.M..  Cl  al.  Feb.  1990,  M  90-01.  Sea  Icc  Proper¬ 
ties  and  Processes;  Proccedingsof  the  W.F.  Weeks  Sea 
Icc  Symposium.  Sart  Francisco.  CA.  Dec.  1 988.  Edit¬ 
ed  by  S  F  Ackley  and  W  F  Weeks,  p.239-242.  ADA- 
221  723.  3  refs, 
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ICE  .MODELS.  SEA  ICE.  CAVITATION. 
OCEANS.  CLI.MATIC  CHANGES.  ICE  COVER 
EFFECT.  RHEOLOGY.  SEA  WATER.  ICE 
COVER  THICKNESS.  FLUID  DYNAMICS.  ICE 
MECHANICS. 

The  motuatlon  for  the  present  work  is  the  development 
of  a  sea  icc  rheology  paramcteri/ation  (hat  retains  most 
of  the  essential  phystss  of  large-scale  drift,  yet  is  conceptually 
simple  and  coiiiputationally  fast  enough  to  be  uKful  foi 
long-term  climate  studies  The  approach  is  to  reformulate 
the  velocity  eorrection  method  of  Nikiforov  cl  al  (1967) 
and  Parkinson  and  Washingum  (1979)  and  obtain  the  so- 
called  caviialmg  fluid  rheology  The  rationale  is  that  pack 
ue  can  be  sicwed  as  a  two-phase  medium  tin  two  dimensions), 
one  phase  being  ice  and  the  other  open  water  The  open 


water  phase  is  considered  to  have  no  strength  and  so  conver¬ 
gence  will  reduce  the  area  of  open  water  The  ice  ph^ 
has  some  strength  and  so  convergence  is  restneted  if  no 
open  water  is  present.  Divergence,  on  the  other  hand, 
ts  unhindered  and  causes  open  water  to  be  created.  In 
the  model  discussed  here,  the  ice  pack  is  assumed  to  ha/e 
no  shear  strength  which,  although  countenntuitive,  has  certain 
advantages  first,  the  model  is  much  simpler,  and  second, 
a  more  robust  (and  realistic)  circulation  of  the  ice  is  maintained 
for  wind  fields  averaged  over  periods  days  or  weeks 
By  incorpoiating  the  cavitatmg  fluid  rheology  into  a  completr 
dynamic-therm^ynamic  sea  ice  model  and  performing  several 
three  year  simulations  of  the  arctic  sea  ice  cover,  the  effect 
of  vanous  parameters  and  time  step  lengths  can  be  evaluated. 
Comparison  with  the  more  complete  viscous-plastic  mi^el 
of  Hibler  (1979),  which  includes  shear  strength,  yiel^  insight 
into  the  effects  of  this  simpUfled  parameterization. 
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ON  MODELING  THE  BAROCLINIC  ADJUST- 
MENT  OF  THE  ARCTIC  OCEAN. 

Hibler,  W.D.,  III,  Feb.  1990,  M  9()-01,  Sea  Ice  Proper¬ 
ties  and  Processes;  Proceedings  of  the  W.F.  Weeks  Sea 
Ice  Symposium,  San  Francisco,  CA,  Dec.  1988.  Edit¬ 
ed  by  S.F.  Ackley  and  W.F.  Weeks,  p.247.250,  ADA- 
221  723,  3  refs. 
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OCEAN  CURRENTS,  ICE  MECHANICS,  DRIFT, 
BOITOM  TOPOGRAPHY.  MATHEMATICAL 
MODELS,  WIND  FACTORS,  SALINITY,  WATER 
TEMPERATURE,  PRESSURE. 
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OCEANIC  HEAT  FLUX  IN  THE  FRAM  STRAIT 
MEASURED  BY  A  DRIFTING  BUOY. 

Perovich,  D.K.,  et  al,  Feb.  1990,  M  90-01,  Sea  Ice 
Properties  and  Processes;  Proceedings  of  the  W.F. 
Weeks  Sea  Ice  Symposium,  San  Francisco,  CA,  Dec. 
1988.  Edited  by  S.F.  Ackley  and  W.F.  Weeks,  p.291- 
296,  ADA-221  723,  14  refs. 
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ICE  TEMPERATURE,  SEA  ICE  DISTRIBUTION, 
HEAT  FLUX.  ICE  MELTING,  SEA  WATER. 
DRIFT  STATIONS,  ICE  EDGE,  ICE  COVER  EF¬ 
FECT,  ICE  COVER  THICKNESS.  HEAT  TRANS¬ 
FER,  THERMISTORS,  WATER  TEMPERATURE. 
LATENT  HEAT. 

Two  thermistor  strings  were  installed  through  the  ice  to 
measure  ice  temperatures  and  determine  oceanic  heat  fluxes 
as  the  Arctic  Environmental  Drifting  Buoy  drifted  from 
the  Arctic  Basin  into  the  Greenland  Sea.  Ice  temperature 
data  between  Dec  14,  1987  and  Jin  2,  1988  were  retrieved. 
During  this  period  the  AEDB  progressed  from  approximately 
8IN  4’E  to  77N  5’W  This  constituted  the  most  rapid 
displacement  of  the  entire  dnft,  coinciding  with  the  entry 
of  the  flex  into  the  marginal  ice  zone  of  Fram  Strait  Once 
m  the  MIZ.  water  temperatures  inereaKd.  most  noubly 
at  a  depth  of  16  m,  where  values  changed  from  -1.8  C 
to  more  than  3  C.  Bottom  ablation  rates  of  34  mm /day 
were  observed  between  21  and  28  Dec.  During  this  excur¬ 
sion  into  warmer  water,  the  oceanic  heat  flux  inereas^Rl 
by  a  factor  of  18.  from  7W/sq  m  to  128W/sq  m 
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RADAR  BACKSCATTER  MEASUREMENTS 
OVER  SALINE  ICE. 

Goginem,  S.,  ct  al.  Apr  1990.  11(4),  p.603-615.  16 
refs. 
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ARTIFICIAL  ICE,  SEA  ICE.  MEASUREMENT. 
RADAR  ECHOES.  BACKSCATTERING,  ICE 
SURFACE.  ANTENNAS.  ICE  GROWTH.  SNOW 
COVER  EFFECT.  SURFACE  EFFECT.  WAVE 
PROPAGATION. 

During  the  1984  and  1985  winter  seasons,  radar  backscatter 
measurements  were  performed  on  ariiflcial  sea  ice  at  the 
U  S.  Army  Cold  Regions  Research  and  Engineering  Laboratory 
(CRREL)  at  Harover.  NH.  Radar  data  were  collected 
at  selected  frequencies  m  the  4-17  CHz  region  for  incidence 
angles  from  0  to  60  deg  with  like  and  cross  polarizations 
These  measurements  were  performed  on  smooth,  rough,  bare 
and  snow-covered  saline  tee  and  open  water  Backscattenng 
from  :cc  increased  with  its  thickness  until  the  tee  was  about 
I  cm  thick  and  then  decreased  gradually  with  further  growth 
Rough  ice  and  snow-covered  ice  gave  similar  returns  at 
13  6  GHz.  but  the  scattering  coeflicients  of  snow-covered 
ice  were  lower  than  that  of  rough  ice  at  9  6  GHz.  Depola¬ 
rized  Kattenng  from  smooth,  thin  ice  and  water  were  much 
lower  than  from  rough  ice  and  snow-covered  ice 

MP  2742 

ANTIFREEZE  ADMIXTURFJs  FOR  COLD 
WEATHER  CONCRETING.  PRELIMINARY 
TEST  RESULTS. 

Korhnnen.  C.J .  ct  al.  1 990. 8p..  10  refs  Prc.scntcd  at 
the  American  Concrete  Institute  .Spring  Convention. 
Toronto,  Canada.  Mar.  18*23.  1990. 
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CONCRETE  AD.MIXn:RES.  WINTER  CON* 
CRETING.  ANTIFREK/BS.  COSrRETE  FREEZ¬ 
ING.  CONCRETE  STRENGTH. 
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Winter  concreting  practices  in  the  United  States  are  geared 
toward  aasuring  that  fresh  concrete  never  freezes  Foreign 
literature  points  out  that  chemical  admixtures  can  be  used 
to  depress  the  freezing  point  of  water  while  permitting  the 
cement  to  hydrate.  Information  about  vanous  chemical 
admixtures,  based  on  an  extensive  literature  survey  and  the 
results  from  an  ongoing  laboratory  test  program,  is  presented. 
At  20,  >5  and  ‘IOC,  an  aqueous  solution  of  s^ium  nitnte/ calci¬ 
um  nitrite  and  a  solution  of  sodium  nitnte/potassium  carbonate 
performed  well  in  strength  tests 

MP  2743 

SALTINCrOUT  SOLVENT  EXTRACTION  FOR 
PRECONCENTRATION  OF  NEUTRAL  ORGAN¬ 
IC  SOLUTES  FROM  WATER. 

Uggett,  D.C.,ctal,July  1, 1990, 62(13), p  1355-1356, 
9  refs. 

Jenkins,  T.F.,  Miyarcs,  P.H. 
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WATER  CHEMISTRY,  LABORAIORY  TECH¬ 
NIQUES,  CHEMICAL  ANALYSIS.  CHEMICAL 
COMPOSITION,  SOLUBILITY,  CHEMISTRY 

It  appears  there  has  been  very  little  exploitation  of  salting 
out  with  water-miscible  solvents  for  extraction  of  organic 
solutes  from  water  Although  this  technique  is  known 
to  many  chemists,  we  found  no  specific  literature  references 
to  salting-out  of  organic  compounds  as  a  prelude  to  their 
determination  in  water,  save  one  recent  abstract  This 
technique  has,  however,  been  used  for  a  number  of  years 
for  extraction  of  metal-chelates  into  organic  solvents  prior 
to  atomic  absorption,  high-performance  liquid  chromatography, 
polarographic,  i>r  colonmetnc  analysis.  So.  although  we 
freely  acknowte  *  e  that  the  technique  itself  is  not  new. 
we  do  feel  that  its  ^KiUi.tia!  ...‘plications  in  organic  trace 
analysis  of  water  have  not  bcv.  properly  appreciated  or 
utilized.  We  describe  here  just  one  of  {•‘•■ny  possible 
examples,  which  has  found  mnsider'jble  utility  in  vur  laborato¬ 
ry- 
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HELD  ASSESSMENT  OF  nSHERIES  HABI¬ 
TAT-ENHANCEMENT  STRUCTURES  IN 
BINGO  BROOK,  VERMONT,  AFTER  THE 
SPRING  1989  ICE  RUN. 

Calkins,  DJ..  et  al,  International  Association  of  Hy¬ 
drological  Sciences  Congress.  23th,  Ottawa,  Ontario. 
Aug.  22,  1989.  Proceedings.  tl989j,  12p.,  4  refs 
Gatto,  L.W.,  Brocket!,  B.E. 

44-3923 

HYDRAULIC  STRUCTURES.  STREAM  FLOW, 
ICE  BREAKUP.  ICE  COVER  EFFECT,  STABILI- 
TY,  ICE  CONDITIONS,  ECOSYSTEMS.  ROCKS. 
Fisheries  habiiat-enhaneement  structures,  such  as  flow  deflec¬ 
tors,  cheek  dams,  large  boulders  placed  in-stream  an  1  woody- 
materials  structures  that  diversify  stream  habitats,  have  not 
been  evaluated  to  Ke  if  they  can  withstand  river  ice  forces 
dunng  ice  runs  and  ice  jams  This  paper  assesses  the 
first  winter  performance  of  such  structures  placed  m  Bingo 
Brook,  a  small  stream  in  the  Green  .Mountain  National 
Forest.  Vermont.  Photographs,  field  observations  and  ice 
thickness  measurements  were  taken  throughout  the  winter. 
The  primary  objective  was  to  observe  1989-89  ice  conditions 
and  ke  cover  breakup  at  the  structures  to  determine  their 
survivability  dunng  an  ice  run  and  jam.  and  to  identify 
improvements  in  their  design  for  projects  being  constructed 
in  the  summer  and  fall  of  1989 
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SKI  FRICTION  AND  THERMAL  RESPONSE. 
Warren,  G.C..  et  al.  International  Snow  Science  W  ork- 
shop.  Whistler,  British  Columbia,  1989.  [1989j 
p.223-225.  2  refs. 

Colbeck,  S.C. 
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SKIS.  WOOD  ICE  FRICTION.  TEMPERATURE 
MEASUREMENT.  MELTW’ATER.  SLIDING. 
THERMAL  PROPERTIES. 
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SIMULATION  OF  DISTRICT  HF^TING  SYS¬ 
TEMS  FOR  PIPING  DESIGN. 

Phetteplace,  G.,  International  S^'mposium  on  District 
Heat  Simuiatio*'.  Reykjavik,  icetand.  Apr  13-16, 
1989.  (1989j.  27p.  12  refs. 
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HEATING.  COST  ANALYSIS.  HEAT  PIPE.S.  DE¬ 
SIGN  CRITERIA.  SIMULATION.  ANALYSIS 
(MATHEMATICS).  HEAT  LOSS.  PIPES  (TUBES). 
This  paper  desenbes  the  initial  dcvtlopmeni  of  a  non-proprie¬ 
tary  comprehensive  design  model  for  sizing  divtribuiion  piping 
This  model  considers  all  major  costs  incurred  in  the  construc¬ 
tion  and  operation  of  a  divtnbution  system  o\cr  its  uvefu' 
lifetime.  The  effect,  of  annual  >anationv  m  load  arc 
considered  where  they  will  have  an  impact  on  the  operational 
costs  Realistic  methods  for  meeting  variations  m  load, 
such  as  combined  temperature  and  flow  mivdulation.  i^an 
be  used.  Results  from  a  sample  caitulaiion  are  compared 
to  results  of  a  cnieria-bated  design  The  entena-based 
design  IS  shown  to  have  a  life  cycle  coci  which  cscceds 
that  of  the  optimal  design  by  «  In  addition,  thr  vapiul 
costs  of  the  cntcrij  based  design  are  shown  tt*  be  . 
greater. 
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OPTIMAL  SIZING  OF  DISTRICT  HEATING 
PIPES. 

Phetteplace,  G ,  American  Society  of  Heating,  Re¬ 
frigerating  and  Air-Conditioning  Engineers  Winter 
Meeting,  Chicago,  IL.  Jan.  1989,  American  Society  of 
Heating,  Refngeratmg  and  Atr-Conditioning,  25p.,  1 1 
refs. 
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HEATING.  HEAT  PIPES,  COST  ANALYSIS.  DE¬ 
SIGN  CRITERIA.  ANALYSIS  (MATHEMATICS), 
HEAT  LOSS.  MODELS.  PIPES  (TUBES) 

Existing  design  methods  for  district  heating  systems  rely 
largely  on  crilena  known  only  to  result  in  functional  designs 
which  may  be  far  from  optimal  This  paper  develops 
a  rational  design  method  which  achieves  a  design  yielding 
the  lowest  life  cycle  cost  for  the  assumptions  made.  All 
major  costs  are  considered,  and  the  formulation  provides 
great  flexibility  for  including  factors  such  as  escalation  of 
energy  costs  In  establishing  the  operating  costs  for  the 
system,  any  type  of  annual  load  profile  and  operational 
strategy  may  be  considered.  The  method  developed  is 
used  (o  obtain  an  optimal  design  of  a  typical  district  heating 
main  This  design  is  compared  to  a  design  resulting  from 
the  application  of  well  established  ctdciia  The  critena- 
baud  design  is  shown  to  have  a  life  cycle  cost  which  exceeds 
that  of  the  optimal  design  by  16%.  The  capital  costs 
are  30%  greater  for  the  entetia-based  design 
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REGIONAL  CLIMATIC  TRENDS  IN  NORTH¬ 
ERN  NEW  ENGLAND. 

Haugen.  R.K..  ct  al.  1988,  Vol.iS.  p.64-71.  8  refs. 
Fulk,  M.A. 
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AIR  TEMPERATURE,  STATISTICAL  ANALYSIS, 
METEOROLOGICAL  DATA,  CLIMATIC 
CHANGES.  TEMPERATURE  VARIATIONS, 
PERIODIC  VARIATIONS,  CLIMATOLOGY, 
PRECIPITATION  (METEOROLOGY). 

The  unusually  dry  and  warm  summer  of  1988  has  heightened 
interest  in  the  subject  of  ctim  •'*c  change  Six  inland 
stations  in  Maine.  New  Hampshire,  and  Vermoi  A'ith  temper¬ 
ature  and  precipitation  records  of  nearly  100  years,  are 
analyzed  Fhe  database  is  the  NOAA-Oak  Ridge  National 
Laboratory  US  Hisioncal  Cimatology  Netwotk  Seasonal 
and  annual  air  temperature  and  precipitation  patterns  are 
compared  among  the  m  stations  Five  out  of  six  stations 
exhibit  a  gradual  warming  over  their  periods  of  record,  but 
no  regional  precipitation  trends  can  be  identified 
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THAWING  SOIL  STRENGTH  MEASURE¬ 
MENTS  FOR  PREDICnNG  VEHICXE  PER¬ 
FORMANCE. 

Shoop,  S.A..  International  Society  of  Terrain  Vehicle 
Systems.  North  American  Meeting,  Victoria.  British 
Columbia,  Apr..  1 989  Proceedings,  f  1 989j.  1 8p.,  7 
refs. 
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SOIL  TESTS.  VEHICLES.  PERFORMANCE.  SOIL 
STRENGTH.  TRACTION.  GROUND  THAWING, 
SHEAR  PROPERTIES.  SOIL  WATER.  ACCURA¬ 
CY. 

The  CRREI.  Instrumented  Vehicle  (CIV),  and  shear  annulus, 
direct  shear  and  triaxial  compression  test  devices  were  used 
to  measure  the  strength  of  thawed  and  thawing  soil.  These 
strength  values  can  be  used  m  simple  traction  models  to 
predict  the  tractive  performance  of  vehicles  Strength  was 
evaluated  in  terms  of  the  parameters  c  and  phi  based  on 
the  Mohr  Cout(»mb  failure  criterion  It  is  proposed  here 
that  an  instrument^  vehicle  is  best  suit^  for  terrain  characteri¬ 
zation  for  mobility  studies  because  the  conditions  created 
by  a  tire  slipping  on  a  soil  surface  arc  exactly  duplicated 
The  c  and  phi  values  from  the  shear  annulus  were  found 
to  ovcrprcdict  traction  because  of  the  low  normal  stress 
applied  b)  the  annulus  and  the  curved  nature  of  the  failure 
envelope  Of  all  the  tests,  the  direct  shear  lest  yields 
(he  highest  phi  \aluc  This  was  most  likely  because  the 
test  was  run  at  a  slow  deformation  rate,  under  drained 
conditions  The  iriaxtal  test  results  were  the  most  s*miUr 
to  those  from  the  vehicle  All  test  methods  show  phi 
increasing  with  sod  moisture  up  to  the  plastic  limit  of  the 
soil  and  then  decreasing  Phi  as  measured  with  the  sehicle 
was  also  found  to  be  strongly  inRucnccd  by  the  thaw  depth 
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S¥A  TCK  IN  THE  POLAR  REGIONS. 

Gow.  A  i  .  ct  al.  Polar  sKcanography  Part  A*  physi¬ 
cal  science  Edited  by  W  O  Smith.  Jr .  San  Diego. 
Academic  Prev.  1990.  p4*».  122.  Refs  p  IP- 1 22 
Tucker.  W.n 
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ShA  ICE  DISTRIBUTION.  ICE  COVER  THICK- 
NE.SS.  SEA  WATER  FREEZING.  ICE  STRUC¬ 
TURE.  DRIIT.  ICE  CRV.STAl  GROWTH.  ICE 
.SALINITY.  MATHF.MATICAI.  MODELS 

The  following  is  dc«‘it  with  in  this  chapter  large  scale  aspects 
of  floating  icc  covers,  from  ihcrmodynamic  and  dynamic 
behavior  to  specific  ice  features  small  scale  properties,  begin 
ning  With  the  freezing  chaiadcnstHSof  sea  waict  and  prngrcsv 
ing  In  (he  crysiaiiinc  structure  and  salinity  characteristics 
of  sea  ice  .'tpeeific  features  of  the  large-  and  small- 


scale  properties  of  the  Arctic  and  antarctic  sea  icc  are  com¬ 
pared. 
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COMPARATIVE  MODEL  TESTS  IN  ICE  OF  A 
CANADIAN  COAST  GUARD  R-CLASS  ICE- 
BREAKl'R. 

Tatinclaux.  J  C ,  et  al.  Society  of  Nava!  Architects  and 
Marine  Engineers,  1 989,  p.  1  / 1  •  I  / 1 8, 8  refs ,  For  pre¬ 
sentation  at  the  Annual  Meeting  of  the  Society  of 
Naval  Architects  and  Marine  Engineers,  New  York, 
N.Y.,  Nov.  15-18,  1989. 

Alekseyev,  lU  N.,  Enkvist,  E.,  Kitagawa,  H.,  Narita, 
S.,  Schwarz,  J.,  Takekuma,  K.,  Williams,  F  M 
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ICEBREAKERS,  MODELS,  MECHANICAL 
TESTS,  METAL  ICE  FRICTION,  PERFORM¬ 
ANCE,  PROPELLERS,  ICF.  MECHANICS,  COR¬ 
RELATION,  ACCURACY. 

MP  2752 

DETECnON  OF  COARSE  SEDIMENT  MOVE- 
MENT  USING  RADIO  TRANSMITTERS. 
Chacho,  E.F.,  Jr.,  ct  al,  23fd  Congress  of  the  Interna¬ 
tional  Association  for  Hydraulic  Research.  Ottawa, 
Canada,  Aug.  21-25.  1989.  Proceedings.  il989j, 
p.367-373(B),  7  refs. 
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RIVER  FLOW.  SEDIMENT  TRANSPORT, 
TELEMETERING  EQUIPMENT,  ROCKS,  DE¬ 
TECTION.  RADIO  WAVES.  GLACIAL  RIVERS. 
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SNOW-SURFACE  TEMPERATURE  ANALYSIS. 
Bates,  R  E..  et  al.  1989.  46th,  p.I09-1 16.  4  refs 
Gerard,  S. 
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SNOW  SURFACE  TEMPERATURE.  SNOW  AIR 
INTERFACE.  TEMPERATURE  MEASURE- 
MENT.  MEASURING  INSTRUMENTS.  CORRE¬ 
LATION.  TEMPERATURE  VARIATIONS.  AC¬ 
CURACY. 

Ihts  p*pcr  gives  a  deUuled  analysis  of  near  snow-surface 
temperature  measurements  gathered  at  the  U  S  Army  Cold 
Regions  Research  and  Engmeenng  Laboratory  (CRREL)  in 
Hanover.  NH.  and  at  a  National  Guard  facility  located 
at  Hollis.  ME.  These  data  provided  simultaneous  hourly 
or  half-hourly  surface  temperatures  for  intereomparison  of 
the  instrumentation  noted  above  during  three  winters  of 
field  experiments. 

MP  2754 

VECTOR  ANALYSIS  OF  ICE  PETROGRAPHIC 
DATA. 

Fcrrick.  M.G.,  cl  al.  1989,  46th.  p  129-141.  13  refs. 
Gaffcy,  K.J.,  Richtcr-Mcnge,  J.A. 

44-4006 

ICE  CRYSTAL  STRUCTURE.  ORIENTATION. 
ANALYSIS  (MATHEMATICS).  ICE  CRYSTAL 
OPTICS. 

In  this  paper  a  quantitative  analysis  of  uniaxial  crystal  onenta- 
iion  data  is  developed  Though  the  method  is  general, 
wc  focus  on  the  application  of  the  analysis  to  icc  fabrics 
The  crystal  onentalion  data  are  represented  as  points  on 
the  surface  of  a  unit  sphere.  An  orthogonal  least-squares 
error  measure  is  used  to  develop  equations  that  define  the 
closest  plane  and  line  through  the  data  while  retaining  all 
coordinate  directions  as  irdepcndenl  variables  For  com¬ 
parison.  a  parallel  developr.  ent  is  oresenicd  of  the  standard 
dependent  variable  least-squares  determination  of  the  best 
plane.  The  orthogonal  error  measure  quantifies  the  good- 
ncss-nf-fit  to  the  data  of  all  approximate  representations 
Finally,  a  technique  is  developed  to  generalize  from  the 
standard  Schmidt  net  presentation  of  data  m  the  xy -plane 
to  a  presentation  m  any  of  the  three  planes  defined  by 
the  Cartesian  coordinate  system. 

MP  2755 

DOES  SNOW  HAVE  ION  CHROMATOGRAPH¬ 
IC  PROPERTIES. 

Hewitt.  A.D..  cl  al.  1989.  46ih.  p.165-171.  9  rcN 
Cragin.  J.H..  Colbcck.  :».C. 

44-4009 

SNOW  COMPOSITION.  CHEMICAL  PROPER¬ 
TIES.  ION  DIFFUSION.  SNOW’  CRYSTALS. 
MELTWz\TER.  ADSORPTION.  ICE  WATER  IN- 
TERF.-\CE.  CHEMICAL  ANALYSIS 

In  this  stud)  we  invcstigat*-  whether  nr  not  grains  nf  metamof- 
phosed  snow  (ice  crystals)  can  act  as  a  chromatographic 
column  seicctivciy  adsorbing  and  retaining  inorganic  ions 
The  chromatographic  process  has  been  proposed  as  a  potential 
mechanism  to  explain  the  preferenttzl  elution  of  inorganic 
lop.s  observed  m  water  from  mriling  >ni»wpavKs  fsperi 
ments  were  cimducted  using  a  t  8  4.m  diameter  by  .tO  c.m 
long  Pyrex  glaxs  column  filled  with  frozen  droplets  and 
natural  snow  grams  Deionized  water  and  solutions  contain¬ 
ing  known  dilute  conccniraiinns  of  sulfate,  nitrate  and  shlonde 
were  then  slowly  allowed  to  flow  down  through  the  column 
and  the  eluant  was  volkcted  in  I  ml.  ahquvts  An  expert 
men!  xpecifically  designed  lo  detect  «,hr<«matographtv  ejects 
showed  all  three  sp<c.cs  appeared  ai  the  Kutom  of  (he 
voiumn  s.multaneoutly.  indicating  that  uc  sarfa^es  exhibit 
no  preferential  affinity  for  these  antonx 
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APPUCAnON  OF  AEROSOL  PHYSICS  TO 
SNOW  RESEARCH. 

Hogin,  A.W..  1989,  46th,  p.201-207,  6  refs. 

44-4013 

snow:  LAKES,  SNOW  CRYSTAL  STRUCRIRE, 
SNOWFALL,  STATISTICAI.  ANAI.YSIS, 
AEROSOLS,  SNOW  OPTICS,  PRECIPlTAiION 
(METEOROLOGY),  PARTICLES,  VISIBIL'TY, 
CLASSIFICATIONS. 

Opentioiul  winter  meteoroloiy  deals  with  problems  that 
depend  on  the  area,  volume  or  number  of  snowflakes  in 
the  air.  The  irregular  shape  of  typical  auregated  snowflakes 
requires  special  techniques  for  calculation  of  area,  volume 
or  number  from  mass  precipitation  data.  Atmosphcnc 
scnMols,  paint  pigments,  and  other  fine  particles  have  very 
irregular  shapes  but  are  several  orders  of  magnitude  smaller 
than  snowflAes  The  statistical  techniques  dcvelopeo  to 
dneribe  these  fine  p^cles  can  be  applied  to  snowflakes 
to  estimate  the  visibility,  rate  of  surface  coverage  and  other 
area*  or  volume-dependent  operational  parameters  It  ap¬ 
pears  that  these  techniques  can  be  broadly  applied  to  generaliza¬ 
tion  of  the  physical  properties  of  airborne  snow 

MP  2757 

(31EMICAL  MIGRATION  IN  SNOWPACK. 
Murphey,  B.B.,  et  at,  1989,  46th,  p.282-286,  8  rets. 
Wolfe,  D.,  Hoesfl,  A.W. 

44-4028 

SNOW  COVER,  SNOW  COMPOSITION,  CHEMI¬ 
CAL  PROPERTIES,  SNOW  IMPURITIE.S,  MI¬ 
GRATION,  SAMPLING,  PRECIPITATION 
(METEOROLOGY),  POLLUTION. 

It  is  inviting  to  use  ancwpack  sampling  as  a  technique  to 
colleet  precipitation  specimens,  and  to  evaluate  chemical 
precipitation  theories  or  source-receptor  pollution  transport 
models  with  the  resulu  of  spv.:imen  snslysis.  Such  snowpack 
sampling  would  allow  a  posteriori  collection  of  representative 
samples  for  analysis,  nilher  than  requinng  multi-point  multi¬ 
time  collections  by  several  observers,  through  a  long  precipita¬ 
tion  period.  An  eapenment  has  bMn  initiated  to  investigate 
chemical  behavior  in  snowpack. 

MP  2758 

LIDAR-DERIVED  PARTICLE  CONCENTRA¬ 
TIONS  IN  PLUMES  FROM  ARCTIC  LEADS. 
Aodreas,  E.L,  et  al,  1990p  Votvl4.  Symposium  on  Ice 
and  aimate.  Seattle.  WA.  Aug.  21*25.  1989.  Pro* 
ceedings.  p.9*12.  24  refs. 

Miles.  M.W..  Barry.  R.G..  Schnell.  R.C 
44*4151 

ICE  OPENINGS.  CLOUD  DROPLETS.  AIR 
V/ATER  INTERACTIONS.  LIDAR.  AEROSOLS. 
POLYNYAS.  ANALYSIS  (MATHEMATICS),  HU¬ 
MIDITY. 

With  an  airborne  lidar.  massive  plumes  of  condensate  partielcs 
risinf  from  wintertime  leads  in  the  Arctic  Ocean  have  been 
observed.  Some  of  these  plumes  reached  an  altitude  of 
4  km:  some  extended  over  200  km  down-wind  from  their 
surface  source.  Here  we  invert  the  lidar  equation  and 
use  lidar  backscatter  data  to  infer  particle  concentrations 
within  two  such  plumes.  Assuming  that  the  plumes  consist 
of  supercooled  water  droplet*  of  radius  5  micron,  typical 
concentrations  of  300.000*600.000  droplets/cu  m  just  above 
the  leads  is  estimsteJ  concentrations  within  the  plumes 
can  still  be  as  high  as  10,000  droplets 'cu  m  at  an  altitude 
of  3  km  and  200  km  do»n*wind  from  some  leads  Had 
it  been  assumed  that  the  plume  particles  are  ice  spheres 
of  radius  40  microns,  concentrations  would  be  just  tOO  tiinw^> 
less  tiun  these. 

MP  2759 

TREATMENT  OF  SHORTWAVE  RADIATION 
AND  OPEN  WATER  IN  LARGE-SCALE  MOD¬ 
ELS  OF  SEA-ICE  DECAY. 

Perovich.  D.K..et«l.  1990.  Vol.l4,Symposir.m  on  Ice 
and  Gimate.  battle.  WA.  Aug.  21-25.  1989  Pro¬ 
ceedings.  p.242-246.  12  refs. 

Maykui,  G.A. 

44-4202 

SEA  ICE  DISTRIBUTION.  ICE  MELTING. 
SOLAR  RADIATION.  MATHEMATICAL  MOD¬ 
ELS.  ICE  WATER  INTERFACE.  ICE  COVER 
THICKNESS.  ICE  AIR  INTERFACE.  ICE  MOD¬ 
ELS.  ICE  EDGE. 

Sea  ICC  cosenng  the  polar  oceans  is  only  a  thin  senecr 
whose  areal  extent  can  undergo  targe  and  rapid  sanations 
in  response  to  relalisely  small  chan|;cs  in  thermal  forcing 
Positne  fe^back  betuern  vanalions  in  icc  extent  and  global 
albedo  has  the  potential  to  amplify  small  ch.vges  in  elimate 
Particularly  diflicuU  to  model  is  the  summer  decay  and 
retreat  of  the  iec  pack  which  is  strongly  inllueneed  by  shott»  asc 
radiation  entering  the  upper  ocean  through  leads  Mmt 
models  assume  that  all  of  this  energy  is  expended  :n  lateral 
melting  at  floe  edges.  In  reality,  only  x  portion  t.fshoitwase 
radiation  contributes  directly  to  lateral  melting,  with  the 
remainder  going  to  bottom  ablation  and  warming  of  the 
water.  uiis  partitioning  of  shortwasc  ra.1ia!ion  affci-ts 
not  only  the  magnitude,  but  also  the  character  of  ihc  i-tedieted 
ice  decay,  reducing  the  change  in  lee  concentration  and 
enhancing  the  thinning  of  the  ice  and  the  storage  of  heat 
in  the  water.  In  this  paper  an  analytical  model  is  presented 
which  includes  many  of  these  processes  and  is  stable  regardless 
of  time  step,  making  it  suitable  for  use  <n  climate  simulations 
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PRIMARY  EFFLUENT  AS  A  HEAT  SOURCE 
FOR  HEAT  PUMPS. 

PhettepUce.  GX ,  et  at.  1989.  5(6).  p.12-17.  4  refs 
For  another  version  see  43-2160. 

Ueda.  H.T. 

44-4255 

HEAT  TRANSFER,  HEAT  SOURCES,  SEWAGE 
/REATMENT,  HEAT  RECOVERY.  WATER 
TREATMENT,  WASTE  TREATMENT. 
Water-source  heat  pumps  have  beer,  installed  in  two  waste 
treatment  buildings  at  Ft  Greely.  AK.  These  heat  pumps 
use  primary  effluent  as  a  source  of  heat.  Intermediate 
loops  circulating  an  ethylene  glycol/water  mixture  are  used 
to  transfer  heat  from  the  effluent  heat  exchangers  to  the 
heat  pump  evaporators.  In  one  case,  heat  exchange  is 
accomplished  via  an  embossed  panel  heat  exchanger  immersed 
directly  in  the  effluent.  In  the  other  case,  the  effluent 
heat  exchanger  ts  a  plate-and*framc  unit 
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THEORETICAL  ESTIMATES  OF  LIGHT  RE¬ 
FLECTION  AND  TRANSMISSION  BY  SPA¬ 
TIALLY  COMPLEX  AND  TEMPORALLY  VARY¬ 
ING  SEA  ICE  COVERS. 

Perovich.  D.K..  June  15.  1990.  95(C6).  p.9557-9567. 
25  refx.  For  another  version  see  44-3816. 

44-4264 

SEA  ICE.  ICE  COVER.  ICE  OPTICS.  LIGHT 
TRANSMISSION.  ICE  MODELS,  MATHEMATI¬ 
CAL  MODELS.  REFLECTION.  ICE  SURFACE. 
ICE  COVER  THICKNESS. 

The  focus  of  this  papwr  is  on  the  reflection  and  transmission 
of  light  by  spatially  inhomogeneous  and  temporally  varying 
sea  ice  coven  This  is  investigated  using  a  tweystream. 
multilayer  radiative  transfer  model  in  the  wavelength  region 
from  400  to  !000  nm  The  model  is  computationally 
simple  and  utilizes  the  avail^le  experimental  data  or  the 
optical  properties  of  sea  ice  The  ice  cover  is  characterized 
as  a  layered  medium  composed  of  selections  from  nine  distinct 
»now  and  ice  types.  Three  case  studies  are  presented 
illustrating  values  of  spectral  albedo,  transmittance,  and  trans¬ 
mitted  photosynthetically  active  radiation  (PAR)  for  (I)  a 
spatially  inhomogeneous  ice  cover,  (2)  a  uniform  ice  cover 
as  it  undergoes  a  melt  cycle,  and  (3)  a  temporally  changing 
spatially  vanable  ice  cover  Results  indicate  that  small- 
scale  horizontal  variations  m  snow  depth  and  ire  thickness 
can  cause  I  'ht  transmission  to  change  over  3  orders  of 
magnitude.  .atie  changes  m  light  reflection  and  trans¬ 

mission  rri  nrrd.cted  in  the  early  part  of  the  melt  season 
as  the  Uv  '•’tr  evolves  from  an  opaque.  snow*covered 
medium  to  translucent  oare  or  ponded  ice 


COMPARATIVE  MODEL  TESTS  IN  ICE  OF  A 
CANADIAN  COAST  GUARD  R-CLASS  ICE- 
^(EAKER. 

YjtincUux.J.C.ctal.  1989  (Pub.  1990).  Vol.97,  p.3l- 
52.  Includes  discussion  and  authors*  reply.  12  refs. 
For  another  version  see  44-3984. 

Alekseev.  lU.N.,  Enkvist.  E .  Kitagawa,  H..  Nanta.  S.. 
Schwarz.  J..  Takekunta.  K..  Williams.  F.M. 

44-4421 

ICEBREAKEhS.  METAL  ICE  FRICTION.  ICE 
NAVIGATION.  ANALYSIS  (MATHEMATICS). 

This  paper  presents  -'ue  results  of  resistance  and  propulsion 
tests  in  leicl  ice  of  a  1  20  scale  model  of  the  Canadian 
Coast  Guard  R-class  icebreaker  at  two  ice-hull  fnciion  cocfTi* 
cicnts.  performed  at  several  kc  testing  facilities  in  various 
countries  under  the  aegis  of  the  Committee  on  Performance 
of  Ships  in  Icc-covcrcd  Waters  of  the  Intcrnatwinal  Tn«inx 
Tank  Conference  (ITTQ.  There  is  good  agreement  overafl 
among  the  test  results  obtained  at  the  vanous  facilitiev 
The  differences  that  do  remain  shou.J  be  attributed  to  differ- 
cnces  in  espcnmental  techniques  and  types  of  model  ice 
used  at  the  participating  laboratones  An  increase  in  hull 
roughness  led  to  an  incrciK  in  icc  resuiance  ns  expected, 
but  had  no  cfTect  on  the  propeller  chatacteristics  While 
the  thrust  coefflcient  in  ice  was  neatly  the  same  as  in 
clear  water,  the  torque  cocfftcKnt  and  thrust  deduction  factor 
were  much  greater  m  level  ice  than  m  clear  water  and 
nearly  constant  Full-scale  ship  petfcumance  predicted  from 
the  resuiancc  test  results  of  the  rougher  model  and  the 
propulsion  characlcristics  m  clear  water  was  in  good  agreement 
overall  with  available  field  trial  data  rrcdictcd  performance 
using  the  ice  resistance  of  the  ro-ugher  model  and  the  model 
propeller  ciiaractcrislics  in  icc  wav  usually  below  that  observed 
at  full  scale  This  would  indKa^e  that  ice-propeller  interac¬ 
tion  ts  ezecsstvc  dunng  model  propulsion  tests,  or  that  the 
effect  of  ice  cnirainm'nt  on  i>r<^ller  performance  is  greater 
at  moilcl  scale  than  at  full  scale  Ice-propeller  interaction 
remains  a  domain  where  further  research  is  needed 
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INTERNAL  STRUCTURE.  COMPOSITION  AND 
PROPERTIES  OF  BRACKISH  ICE  FROM  THE 
BAY  OF  BOTHNIA  DURING  THE  BEPERS-88 
EXPERIMENT. 

Weeks,  W.F..  et  al,  International  Conference  on  Port 
ind  Ocean  Engineering  under  Arctic  Conditions, 
.0th,  Lulei,  Sweden.  June  12-16, 1989.  Proceedings. 
POAC  89.  Vol.3.  Edited  by  K  B.E  Axelsson  and 
LA.  Fransson,  Lulci.  Sweden.  University  of  Tech¬ 
nology,  1989,  p.  1318-1333,  21  refs. 

Gow.  A.J.,  Kosloff,  P.,  Digby-Argus,  S.A. 
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SEA  ICE,  SALT  ICE,  ICE  SALINITY.  ICE  SUR- 
VEYS,  REMOTE  SENSING.  ICE  TEMPERA- 
TURE,  ICE  STRUCTURE.  BOTHNIA,  BAY. 

Field  observations  made  dunng  the  Ma'  1988  BEPERS  (Both- 
nian  Experiment  in  Preparation  for  the  ERS-1  satellite)  remote 
sensing  experiment  allow  limited  characterizations  of  the 
temperature,  saliniiy.  structure  and  physical  property  profiles 
of  the  brackish  ice  that  forms  in  the  Bay  of  Bothnia.  Dunng 
the  sampling  period,  undeformed  fast  icc  thicknesses  varied 
from  40  to  60  cm  in  the  Bay  to  the  east  of  Umek.  Swe¬ 
den,  with  somewhat  thicker  ice  occurring  in  the  northernmost, 
nearly  fresh,  portions  of  the  Bay.  Ice  salinities  were  generally 
less  than  1  per  mill  and  the  ice  temperatures  were  usually  warm¬ 
er  than  >3  $  C  Although  most  of  the  ice  examined  was  simple 
congelation  ice.  a  variety  of  c-axts  fabnes  were  observed  includ¬ 
ing  random,  vertical  and  honzontal  (random  and  aligned)  orien¬ 
tations  lliere  was  no  obvious  pattern  to  the  geographic 
arrangement  of  these  fabnes.  Brine  volume  profiles  are  used 
to  estimate  representative  tee  property  profiles.  Comparisons 
are  made  betw'een  the  properties  of  ice  from  the  Bay  of  Bothnia 
and  those  of  more  typical  sea  ice  from  the  Arctic  Ocean  at 
similar  ice  thicknesses  A  variety  of  structural  factors 
contnbuting  to  specific  areas  of  high  radar  return  in  the  bay  are 
also  discussed 
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ICE  FORCE  MEASI’REMENTS  ON  A  BRIDGE 
PIER  IN  A  SMALL  RIVER. 

Sodhi,  D.S.,  et  al.  !ntern«lionftt  Conference  on  Port 
and  Ocean  Engineering  under  Arctic  Conditions. 
lOth.LuIei.  Sweden.  June  12-16, 1989.  Proceedings. 
POAC  89.  Vol.3.  Edited  by  K.B.E.  Axelsson  and 
L.A.  Fransson.  Lulei,  Sweden,  University  of  Tech¬ 
nology,  1989.  p.l4i9-1427,  9  refs. 

Gagnon.  J.G. 
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BRIDGES.  PIERS.  ICE  LOADS.  RIVER  ICE. 

Three  V-shaped  panels  were  msialled  on  a  bridge  pier  in 
a  small  river  m  Vermont.  LS/s  Each  panel  was  supported 
on  four  mstruhicntcd  pins  such  that  the  ice  force  on  each 
face  of  the  i -shapes*  panel  was  measured  by  three  load 
cells.  Du'sng  t.ie  ice  run  in  Mar.  1988,  the  ice  forces 
were  measu-cd  recorded.  Typical  records  and  histo¬ 
grams  of  the  measured  ice  forces  are  presented. 
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ARCTIC  ?'  £Sr,A  RCH  OF  THE  UNITED  STATES, 
VOL.4. 

U  S.  Interagency  Arctic  Research  Policy  Committee. 
Washington,  D-C.  Spring  1990,  120p. 

Brown.  J..  ed.  Bowen.  S..  cd. 
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RESEARCH  PROJECTS.  OCEANS.  OCEANOG- 
RAPHY.  environmental  PROTECTION. 
ECOLOGY.  CLIMATOLOGY.  MEETINGS. 
NATUKAl  RESOURCES.  ATMOSPHERIC  COM¬ 
POSITION. 

'',1  lead  aiiicle  in  this  issue  reflects  the  importance  of 
ih<*  A*>  le  Ocean  and  its  marginal  seas  to  U  S  national 
iniereslv  iding  the  fisheries  industry,  the  oil  and  gas 
in..’.v'iics,  defense,  and  the  study  of  global  climate  change 
processes  This  is  followed  by  a  brief  description  of  research 
projects  of  the  specific  federal  agencies  involved  m  the  Arctic 
Oceans  Research  Program 
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RADAR  SURVEYING  OF  THE  BOTTOM  SUR¬ 
FACE  OF  ICE  COVERS. 

Arcone.  S.A.,  cl  al,  Apr  1990.  16(1).  p.30-39.  With 
French  summary.  29  refs. 

Calkins.  D.J. 
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RIVER  ICE.  RADAR  ECHOES.  ICE  BOTTOM 
SURFACE.  ICE  COVER  THICKNF^SS.  ICE  CON¬ 
DITIONS.  .SUBGLACIAL  OBSERVATIONS.  ICE 
SOLID  INTERFACE.  SCATTERING 


221 


AUTHOR  INDEX 


Manitement  of  power  plant  waate  heat  in  cold  regtona 
(1975,  p.22-24]  MP  942 

Thermal  energy  and  the  environment  (1975, 3p.  + 

Protected  membrane  roofa  in  ccrfd  re^ona  (1976,  27p.) 

CR7M2 

Utility  diatribution  syatema  in  Iceland  (1976, 63p] 

SR  76^5 

Long  diataoce  heat  tranamiaaion  with  ateam  and  hot  water 
(1976,  39p.)  MP  931 

Utility  diatribution  ayatema  in  Sweden,  Hnland,  Norway  and 
England  (1976,  121p]  SR  7^16 

Ice  en^nee^^com;^x  adopta  heat  pump  eoergy^^^ 

Utility  ^tribution  practicea  in  northern  Europe  (1977.  p.70* 
95]  MP  921 

Ice  en^iteering  facility  heated  with  a  central  heat  pump  ays- 
tern  (1977, 4p.j  MP  939 

Obaervation  and  aiulyaia  of  protected  membrane  ro(rfing  aya< 
tenia  (1977, 40p.]  CR  77.11 

Mid.winter  inataUation  of  protected  membrane  roofa  in  Alaa* 
ka(1977.5p)  CR  77.21 

Heat  Cranamiaaioa  with  ateam  and  hot  water  (1978, 

Abak,G. 

Portable  iiutrumeot  for  determining  anow  <  iracteriatica 
r^t^  to  tralfie^ility  (1972,  p.193.204]  MP  M6 

Some  effecta  of  air  cuahion  vel^te  operationa  on  deep  anow 
(1972.P.214.241)  MPtt7 

Methodaof  meaauring  the  atrength  of  natural  and  nroceaaed 
anow  (1975,  p  176.116)  MP  1051 

Effecta  of  hovercraft,  whaled  and  tracked  vehicle  traffic  on 
tundra  (1976,  p.]l6.3i5|  MP  1123 

Cbopreaiibilicy  characteriatica  of  compacted  ano«ul976. 

47?)  CR  76.21 

Arctic  tranaportation:  operational  and  environmental  evalua. 
tion  of  an  air  cuahion  vehicle  in  Northern  Alaaka  (1976, 
7p.)  MP  094 

Hovercraft  ground  contact  directfonal  control  deideea  (1976. 

p.51.59)  MPr5 

A^  cuahion  vehicle  ground  contact  directional  control  de* 
vices  (1976,  15p,i  CR  7645 

Aretie  tranaportation:  operational  and  environmental  evalua. 
tion  of  an  air  cuahion  vehicle  in  northern  Alaska  (1977. 
^176.182l  MP9t5 

Runway  site  survey.  Pensacola  Mountains,  Antarctica 
(19n.45p.)  SR  77.14 

Effects  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Lonely,  Alaaka  (t9n,  32p.)  SR  77-31 

Effecta  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Lonely,  Alaska  (1971, 63p.)  SR  76.16 

Effects  of  winter  military  operations  on  cold  remons  terrain 
(1971.  34pi)  SR  76-17 

Maas  water  balance  during  spray  irrigation  with  wastewater  at 
Diw  Creek  Lake  land  treatment  ^ce  (1971. 43p  j 

SR  79.29 

Effect  of  water  content  on  the  compressibility  of  snow-water 
mUtures  (1979. 26^)  Ot  7M2 

Inffltrition  characteristics  of  soils  at  Apple  Valley.  Minn : 
Clarence  Cannon  Dam.  Mo;  and  Deer  Creek  Lake,  Ohio, 
land  treatment  rites  (1980, 41p.)  SR  66*36 

Hydrautie  characteristics  of  the  Deer  Ocek  Lake  land  treat- 
ment  site  during  wastewater  appUcation  (1981.  37p.) 

CR  6147 

Ecological  impact  of  wheeled,  tracked,  and  air  cuahion  vehi- 
ck  traffic  on  tundra  (1911,  p  11-37)  MP  1463 

Analysis  of  Infiltration  results  at  a  proposed  North  Cardins 
wastewater  treatment  site  (1984, 24pi)  SR  64-1 1 

Long-term  effects  of  off-road  vclucle  t^ic  on  tundra  terrain 
(1964.  ^283.294)  MP  1820 

Cold  factor  (1985.  p.480481)  MP  2024 

Effect  of  cold  weather  on  productivity  (1986,  p6l46) 

MP2IS2 

Effects  of  cold  environment  on  rapid  runway  repairs  (1986. 

p.1.9)  MP  2169 

Arctic  mobility  problema  (1987,  p  267*269)  MP  2421 
Use  of  off-road  vehicles  and  mitiiation  of  effects  in  Alaaka 
permafiroat  environments:  a  revi^  (1990.  p.63.72) 

MP26i2 

AhannMhy*  AJt 

Overland  flow  wastewater  treatment  at  Easley.  S  C  (1915. 

p.291.299)  MP  2163 

Of:  Overland  flow  wastewater  treatment  at  Easley.  SC. 
(1966. 6.1076-1079)  MP  2300 

AesvaOa.  W. 

Laadaat-aasbted  environmental  mapping  tn  the  Arctic  Na- 
tional  Wildlife  Refuge.  Alaaka  (1962.  59p.  -f  2  mapa) 

CR  62-37 

Vegetation  and  a  Laodaat-derived  land  cover  map  of  the  Bee- 
chey  Point  ouadrangle.  Arctic  Coastal  Plain.  Alaska  1667. 
Olpf)  CR  6745 


Acharra,H.K. 

Surface-wave  dispersion  In  Byrd  Land,  Antarctica  (1972, 
p.955.959)  MP  992 

Adkeraunn,  N.L. 

Mechanics  of  Ice  jam  formation  in  rivers  [1983,  14p ) 

CR  83-31 

Acfcka<Mi.S.G. 

Comparison  of  SPOT  simubtor  data  with  Landaat  MSS  im- 
Hcty  for  delineating  water  masses  in  Delawsre  Bay,  Broad- 
kBi  River,  and  adjacent  wetlands  (1985,  p.1 123-1 129) 

MP  1909 

Ackley.  S.P. 

Meso-scale  strain  measurements  on  the  Besufourt  sea  pack 
ice  (AIDJEX  1971)  (1974.  p.1 19-138)  MP  1035 

Snow  and  ice  (1975.  P435441. 475487)  MP644 

Height  variation  along  sea  ice  pressure  ridges  and  the  proba- 
bility  of  finding  **holes“  for  vehicle  crouings  (1975,  p.  191- 
199]  MP846 

Thickcess  and  roughness  variatiooa  of  arctic  multiyear  sea  ice 
(1976,  25p.)  CR  76-18 

Antarctic  aca  icc  dynamics  and  its  possible  climatic  effects 
(1976,  p.53-76)  MP  1378 

Misgivings  on  iaoatatic  imbalance  as  a  mechanism  for  sea  ice 
cracking  (1976.  p.85-94)  MP  1379 

Review  of  Ice  Physics  by  P.V.  Hobba  (1977,  p.341-342) 

MP  937 

De-icing  of  radomes  and  lock  walla  using  pneumatic  devices 
(1977,  p.467478)  MP  1064 

L^mratory  experiments  on  lock  wall  detciog  using  pneumatic 
devices  (1977.  p.5348)  MP  974 

Sea  ice  studies  in  the  Weddell  Sea  redon  aboard  USCGC 
Burton  tsitnd  (1977,  p.172-173)  MP  1014 

Comparison  between  derived  internal  dielectric  properties 
and  radio-echo  sounding  r^orda  of  the  ice  sheet  at  Cape 
Folger,  Antarctica  (1971. 12^)  CR  7644 

Primary  productmty  in  sea  iM  of  the  Weddell  region  (1978. 

17p)  CR  76-19 

Sea  ice  and  ice  algae  relationahipa  In  the  Weddell  Sea  (1978. 

p.70-71)  MP  1203 

Measurement  of  mesoscale  deformation  of  Beaufort  sea  ice 
(AIDi£X.197t)  (1976.  ^146.|72)  MP  1179 

Numerical  simuladoa  of  atmospheric  ice  accretion  (1979. 

p.44.52]  MP  123$ 

Laboratory  experiments  on  king  of  rotating  blades  (1979. 

p.85-93)  MP  1236 

Cmputer  modeling  of  atmospberk  ke  accretion  (1979. 

36p.)  CR  7944 

Standing  crop  of  algae  in  the  sea  ke  of  the  Weddell  Sea  region 
(1979.  p  269-281)  MP  1242 

fee  sheet  internal  r^io-echo  reflections  and  associated  physi¬ 
cal  property  changes  with  depth  (1979.  p.S67$'S660) 

MP  1319 

Drifting  buoy  measurements  on  Weddell  Sea  pack  ke  (1979. 

p.I(><^10l)  MP  1339 

Mass-balance  aspeeu  of  Weddell  Sea  pack-kc  (1979.  p.39l- 
405]  MP  1266 

Modeling  of  anisotropk  cl^tromagnetk  refkcUon  from  sea 
ke  (1910.  p.247.294)  MP  1325 

Modeling  of  anisotropk  ckctromsgnetic  rcffcction  from  sea 
ke(1960.  I5p)  CR  60-23 

Sea  kc  studies  in  the  Weddell  Sea  aboard  USCGC  Polar  Sea 
(I960,  p  84-96]  MPI431 

Review  of  aca-ke  weather  relationships  in  the  Suuthem  Hem¬ 
isphere  (1961.  p.127-159)  MPI426 

Sca-ke  atmoaphm  interactions  in  the  Weddell  Sea  using 
drifting  buoys  (1961,  p.l77-l91)  MP  142/ 

Modeling  of  anisotropk  electromagnetk  leflcctions  from  kb 
k«  (1961.  p  6107-81 16)  MP  1469 

Physi^  and  structural  characterisiks  of  sea  ke  in  McMurdo 
Sound  (1961.  p.94-951  MP  1542 

Growth,  structure,  and  propenks  of  sea  ice  (1963.  130p.) 

M6^0I 

On  the  differences  in  sbistion  seasons  of  arctK  and  antarctic 
KS  ke  (1962.  p.440447)  MP  1517 

Physical  and  structural  charactrristici  of  antarctic  sea  ke 
(1963.  p.1 13-117,  MPI546 

On  modeling  the  Weddell  Sea  pack  ke  (1962.  P.12S-I30) 

MP  1M9 

On  the  differences  in  aUation  seasons  of  Arctic  and  Antarctic 
sea  kc  (1912. 9p.,  CR  6^33 

Observstkms  pKk  kc  properties  in  the  Weddell  Sea 
(1982.  pl0$-106]  MPI6M 

Physical,  chemical  and  bii^ogical  properties  of  winter  ks  ice 
in  the  Weddell  Sea  (1982.  p.t07. 109,  MP  1609 

Reports  of  the  U.S.-U.S.S.R.  W'eddell  Polynya  Espedition. 
(^tober-November  1961.  Volume  5.  Sea  ke  obKrvstions 
(1983. 6p.  S9p,  SR  83-2 

Numerical  simulsiion  of  the  Weddell  Sex  pack  ke  (1983. 

P3673-2867,  MP  1592 

Recent  advances  in  understanding  the  structure,  properties, 
and  behsnor  of  kb  k^  m  the  coastal  tones  of  the  polir 
oceans  (1983.  p  3541,  MP  IM4 


Mechanisms  for  icc  bonding  in  wet  snow  accretions  on  power 
lines  (1983.  p  25-30}  MP  1633 

IHcld  messurements  of  combined  icing  and  wind  loads  on 
wires  (1983.  p.20S-215)  MP  1637 

Simple  boom  assembly  for  the  shipboard  deployment  of 
set  interaction  instruments  (1983.  Up.,  SR  63-28 

Effect  of  X-ray  irradiation  on  internal  friction  and  dklectrk 
relaxation  of  ice  (1983.  p.43144317,  MP  1676 

Physical  mechanism  for  estsblishing  al^  populations  in  fraxil 
ice  (1983.  p.363-365,  MP  1717 

Surface  roughness  of  Ross  Sea  pack  ice  (1983, 

Elemental  compositions  and  concentrations  of  mkroa- 
pherules  in  snow  and  pack  ice  from  the  Weddell  Sea  (1963, 
p.128-131,  MP1777 

Relative  abundance  of  diatoms  in  Weddell  Sea  pack  ice 
(1983,  p  181-182,  MP  1766 

Atmospheric  boundary-layer  modificatioo,  dra^  coeflkieot, 
and  surface  heat  flux  in  the  antarctic  margmal  ke  xone 
(1984,  p  649-661,  MP  1667 

Anurctic  Kt  icc  microwave  signatures  and  their  correlation 
with  in  situ  tee  observations  (1964,  p  662-672, 

MP1666 

West  sntarctic  sea  ice  (1984,  p.88-9$]  MP  1816 

Morphology  and  ecology  of  diatoms  in  sea  ke  from  the  Wed¬ 
dell  Sea  (1984,  41p.,  CR  6449 

Sea  ice  structure  and  biolo^cal  activity  in  the  antaretk  mar¬ 
ginal  kc  xone  (1984,  p.2087.2095)  MP  1761 

Variation  of  the  drag  coeflkient  acroas  the  Antaretk  mardnat 
ice  zone  (1984,  p.63-71,  MP  1764 

Sea  ice  data  buoys  in  the  Weddell  Sea  [1964,  16p.) 

0164.11 

Simple  boom  asKfcbly  for  the  shipboard  dcploynient  of  air- 
sea  interaction  instruments  (1964,  p.227-237, 

MP  1752 

Combined  icing  snd  wind  loads  on  a  simulated  power  line  teat 
span  (1984.  p.173.162,  MP2114 

Ice  nucication  activity  ^  antaretk  marine  mkroorganisma 
(1965,  p.126.128,  MP  2217 

ice  microbial  communities  in  Antarctka  (1966.^243- 
250)  MB  2626 

Conductor  twisting  rcsisunce  effectt  on  ke  build-up  and  iM 
shewing  (1986.  8p.  4-  figs.,  MP  2166 

Communication  tower  icing  in  the  New  England  regioo 
(1986. 7p,  MP2166 

Sea  spray  king:  a  review  of  current  modeb  (1966.  p.239- 
262,  MP2I« 

Icing  snd  wind  loading  on  a  simulated  power  line  rl966« 
P23.27,  MP  2266 

Growth,  structure,  and  properties  of  kb  ke  (1916. 

Sca-icc  investigations  during  the  Winter  Weddell  Sea  Profect 
(1987.  p  88-19,  MP249I 

Computer  modeling  of  aimospherK  ice  accretion  and  aerody¬ 
namic  loading  of  transmission  lines  (1967,  p.103-109, 

MP2276 

Physical  and  structural  charactcriatks  of  Weddell  Sea  pack 

icc  (1967.  70p.,  CR  67-14 

Icc  thickness  distribution  across  the  Atlantk  sector  of  the 
Antarctic  Ocean  in  midwinter  (1967, 

Sea-ice  pressure  ridge  microbial  communitks  (1966.  p.172- 
174,  MP2496 

Development  of  Ka  ice  in  the  Weddell  Sea  (1919,  j 

Sea  ice  ndgmg  in  the  Ross  Sea.  Antarctica,  as  compared  with 
sites  in  the  Arctic  (1989.  p.49844968,  MP  2496 

Elastic  properties  of  frazil  ice  from  the  Weddell  Sea,  Antarc¬ 
tka  (1989.  ^206-2t7,  MP2626 

Companion  of  the  compressive  strength  of  antaretk  frazil  kc 
and  columnar  saline  ke  grown  in  the  l^oratory  (1969. 

P  269-278,  MP  2621 

Passive  microwave  in  situ  observations  of  winter  Wedddt  Sea 
ice  (1989.  p.l0.89l-l0.905,  MP  2655 

Sea  Ice  Properties  and  l^ocesses:  Proceedings  of  the  W.P. 

Weeks  Sea  Icc  Symposium  (19W.  299p.,  M  9641 
Snow  cover  effects  on  antarctic  sea  ke  ihkkne»  (1990.  pl6- 
21,  MP  2726 

Quantification  of  sca-ice  textures  through  automated  BmUX 
image  analysts  (1990.  p  38-32,  MP  flt7 

Companion  of  the  compressive  strength  of  antaretk  fratii  kc 
and  laboratory-grown  columnar  ice  (1990, 

Sea  ICC-  a  habitat  for  the  roramifiifer  Seoghloqusdnnsm^ 
cAyv/erma?  (1990.  p  8^92,  MP2732 

Adams.  3.R. 

Uk  of  SPOT  HR  V  data  in  a  Corps  dredging  operation  in  Lake 
Ere  (1987.  P49.$8,  MP  2546 

Uk  of  SPOT  MRV  dau  m  the  Corps  of  Engineers  drcdgiM 
program  (19*8.  p.l29S*l299,  MP  2526 


222 


AUTHOR  INDEX 


Techniques  for  meeiurement  of  snow  and  ice  on  freshwater 
(I9S6,  p.174-222]  MP  2000 

Adler,  MJ>. 

Biperimenul  determinstion  of  bucUing  losds  of  cracked  ice 
(19S4.  p.t83-lt6)  MP  1017 

Buckling  analysis  of  cracked,  floating  ice  sheets  rl984, 
2tp.]  SR  S4-23 

Cali^ting  HEC'2  in  a  shallow,  ice^overed  river  [1986, 25 
reft.)  SR  S6-34 

AdriM,DI>. 

Rational  design  of  overland  flow  systems  (1980,  p.l  14*12  Ij 

MP  1400 

Hydraulic  model  of  overland  flow  on  grass  covered  slopes 
(1989.  P.569-S78)  MP  2710 

Attkc^aw. 

Base^te  design  and  performance:  mortar  stability  report 
(1977,  2fp)  CR  77.22 

Terminal  b^listics  in  cold  regions  materials  (1978, 6p  ] 

MP  1182 

Impact  fuse  performance  in  snow  (Initial  evaluation  of  a  new 
test  technique)  (1980,  p.31.45)  MP  1347 

Dynamic  testing  of  free  field  stress  gages  in  frozen  smi  (1980. 

20p.)  SR  80*30 

SNOW*ONE-A;DaU  report  (1982.  64lp.]  SR  82*08 

Optical  en^nming  for  cold  environments  (1983. 22Sp ) 

MP  1646 

Utilization  of  the  snow  fleld  test  series  results  for  development 
of  a  snow  obscuration  primer  (1983,  p.209*217] 

MP  1692 

Utilization  of  Unmanned  Aerial  Vehicles  in  the  ALBE  Thrust 
(1986,  p.249*257)  MP  2663 

Akijsirs,  S. 

Evaluation  d  the  X*ray  radiography  efficiency  for  heaving 
and  consolidation  observation  (1988.  p.23*28i 

MP  2376 

X*ray  photography  method  for  experimenul  studies  of  the 
frozen  fringe  characterutics  of  freezing  soil  (1990. 69p  ] 

SR  90-05 

Akkak,M. 

Parametera  affecting  the  kinetic  friction  of  ice  (1987.  p.552* 
561)  MP  2258 

A]M,D.a 

Impact  fuse  performance  in  snow  (Initial  evaluation  of  a  new 
test  icchniqoe)  (1980.  p.3l*45]  MP  1347 

Dynamic  testing  of  free  field  suess  gages  in  frozen  soil  ( 1 980, 
26p.]  SR  80-30 

Seb^  site  characterization  techniques  applied  to  the  NATO 
RSC*U  test  site  in  Monster  Nord,  Federal  Republic  of 
Germany  (1982,  33p.)  CR  82*17 

Deceleration  of  profcctilcs  in  snow  (1982, 29p.i 

CR8M0 

Review  of  the  propagation  of  inelastic  pressure  waves  in  snow 
(1983, 26p.)  CR  83*13 

Effects  of  snow  on  vehklc.generatcd  seismic  signstures 
(1984.  p.83.109)  MP  2074 

Effect  of  snow  on  vehiele-gencraied  seismic  signatures 
(1984, 24P.)  CR  84*23 

Fortran  subrouunes  for  zero-phase  digital  frequency  filters 
(1986, 26p.)  $8  86-04 

Effect  of  snow  on  vchkle-genersted  seismic  signstures 
(I987.P.8I1-887)  MP  2229 

RcMttt  research  on  acoustic  to  seismic  coupling  (1987, 
p  223-225)  MP24t8 

Setsmk  and  a^nistic  wave  propagation*  working  group  report 
(1987,  P.253.25S)  MP  2419 

lidbrmaiioo  systems  planning  study  (1987,  48p.] 

SR  87-23 

Experimental  and  theoretical  studies  of  acoustic-io-setsmic 
coupling  (1988.  P.19'31)  MP  2432 

Observations  of  l<^-fr^uency  acoustic-to-seismic  coupling 
in  the  summer  and  winter  (1989,  p.352>359) 

MP  2654 

Acoustic  pube  propagation  above  grassland  and  snow;  com¬ 
parison  of  tliMretical  and  experimenul  waveforms  (1^. 
p.93-100)  MP  2573 

Aftcrt,M.R. 

Computer  models  for  two-dimensional  steady-sute  heat  con¬ 
duction  (1913, 90p)  CR  83*10 

Computer  models  for  two-dimensional  transient  heat  conduc¬ 
tion  (1983, 66p.)  CR  83-12 

2-d  transient  freezing  in  a  pipe  with  turbulent  flow,  using  s 
continually  deforming  meui  with  finite  elements  (1983. 
p.102-113)  .MP1893 

Uk  of  iransfittitc  mappings  with  finite  elements  on  a  moving 
mesh  fer  two-dimensional  phase  change  (1983.  p  85- 1  lOj 

MP  2161 

Modeling  two-dimensional  freezing  using  transfinite  map- 
pinp  Mid  a  moving-mesh  finite  ckmeni  technique  (1714, 
4$p.)  CR  84-10 

Compuution  of  porous  media  natural  convection  flow  and 
phase  change  (1984.  p.213-229)  MP  1895 

Transient  two-dimensional  phase  change  with  convcctnm. 
using  deforming  ftnite  elements  (1985.  p  229-243] 

MP  2162 

Moving  boundary— moving  mesh  analysis  of  phicve  change 
using  finite  elements  with  transfinite  mspptnp  (1 9^6. 
p.591.607,  MP  2159 

Automatic  finite  clement  mesh  generator  (1987.  27p ) 

CR  87-18 


Orthogonal  curvilinear  coordinate  generation  for  internal 
flows  (1988,  p.425-433)  MP  2540 

Snow  as  a  thermal  background:  preliminary  results  from  the 
1987  fleld  test  (1989.  p.5-24)  MP  2624 

Alekseev,  1U.N. 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1990,  p.31*52)  MP  2762 

Alekseyev,  lU.N. 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
elsu  icebreaker  (1989.  p  1/1*1/18)  MP  2751 

Alexander,  M. 

Preliminary  investigations  of  the  kinetics  of  nitrogen  transfor¬ 
mation  and  nitrossmine  formation  in  land  treatment  of  was¬ 
tewater  (1979. 59p )  SR  79*04 

Alexander,  V. 

Ice  engineering  facility  (1983.  13p.  4-  fig)  MP  2088 
Alger,  G.R. 

Ice  and  navigation  related  sedimentation  (1978.  p.393*403) 

MP  1133 

Alklre,  B.D. 

Winter  earthwork  construction  in  Upper  Michigan  (1977. 

59p.)  SR  77-40 

Increasing  the  effectiveness  of  soil  compaction  at  below-freez¬ 
ing  temperatures  (1978.  58p)  SR  78*25 

Allen,  W.L. 

Response  of  pavement  to  freeze-thaw  cycles.  Lebanon.  Sew 
Hampshire.  Regional  Airport  (1989.  31p )  SR  ^*02 
Deep  frost  effects  on  a  ton^tudinal  edge  dram  (1989,  p.343* 
357)  MP  2469 

Alley.  R-B. 

Calculating  borehole  geometry  from  standard  measuremenu 
of  borehole  inelinometry  (1984,  18p )  SR  84*15 

Rheology  of  glacier  ice  (1985.  p.l335*1337)  MP  1844 

Effect  of  stratigraphy  on  radar-altimelry  dau  collected  over 
ice  sheets  (1988.  p  60-63)  MP  2458 

Alter,  AJ. 

WATER  SUPPLY  IN  COLD  REGIONS  (1969.  85p) 

M  IlI*CSn 

SEWERAGE  AND  SEWAGE  DISPOSAL  IN  COLD  RE¬ 
GIONS  (1969.  106p)  M  111*056 

Waste  management  in  the  north  (1974.  p.l4*21] 

MP  1048 

AIvcrson,  K. 

MIZEX  84  mesoscale  sea  Ice  dynamics  post  operations  re¬ 
port  (1984.  p  66-69]  MPI257 

Amneher,  M.C 

Retention  and  release  of  met^  by  soils— evaluation  of  sever¬ 
al  modeU  (1986.  p.l3l*t54)  MP  2186 

Modeling  the  transport  of  chromium  (Vt)  in  soil  columns 
(1989.  p.996*10(M)  MP  2670 

Correlation  of  Frcundlich  KJ and  n  retention  parameters  with 
soils  and  clemcnu  (1989.  p  37<V379)  MP  2970 

A«bKli,W. 

Study  of  water  drainage  from  column*  of  snow  (1979. 19p.) 

CR  79*01 

Andenen,  B.G. 

International  Workshop  on  the  Seasonal  Sea  Ice  Zone.  Mon¬ 
terey,  California.  Feb.  26*Mar  I.  1979  (1980,  357pj 

MP  1292 

Anderson.  D.M. 

Arctic  and  Subarctic  environmental  analyses  unhung  ERTS* 
I  imager)*:  bimonthly  progress  report.  23  June  *  23  Aug. 

1972  (1972.  3p)  MP99I 

Arctic  and  subarctic  environmental  analysis  (1972.  p28- 

3^  MPtllP 

Ionic  migration  and  weathering  in  frozen  Anurctk  soils 
(I973.P46I-470)  MP941 

Arctic  and  subarctic  environmenta!  analyses  using  ERTS*1 
imagery  Progress  report  Dee.  72*lune  73  (1973.  75p.j 

MP  1003 

Arctic  and  subarctic  environmenul  analyses  utilizing  ERTS* 
1  imagery  (1973.  5p)  MP  1611 

Mesoscale  deformation  of  sea  ice  frop-n  satellite  imagery 
(1973.  2p)  MPIt20 

Arctic  and  subarctic  environmental  anal)rses  utihiing  ERTS* 
1  imager).  Bimonthly  progress  report.  23  Aug,  *  23  Oct. 

1973  (1973.  3p)  MP  1030 

Arctic  and  subarclic  environmental  anal)'ses  utilizing  ERTS- 

1  imagery.  Bimonthly  progress  report.  23  Oct.  -  23  Dec. 
1973  (1973.  6p  I  MP  1031 

Arctic  and  subarctic  environmenul  anal)’su  utilizing  ERTS- 
1  imager)  Final  report  June  1972-Fcb  19*4  (1994, 
l3Sp)  MPI047 

New  England  reservoir  management  Land  useSegcUtion 
mapping  m  rcKrvoir  management  (Memmack  River  basm) 
(1974.  30p  I  MPI039 

Near  real  time  hydrologk  dau  acquisition  utilizing  the 
LANOSAT  s>stcm  (1975.  p  200-211)  MP  1055 

Applications  of  remote  sensina  for  Corps  of  Engineers  pro¬ 
grams  in  New  England  (1975.  •p  f  14  fip  and  tiNes) 

MP9I3 

Prediciion  of  unfrozen  water  contents  in  frozen  soilv  from 
liquid  determinations  (1976. |  CR  76-08 

Hsamming  antareiic  soils  with  a  scanning  electron  micro- 
Kopc  (1976.  p  249.251|  MP  931 

Mars  soil-water  anal)Zer,  instrument  descnption  and  status 
(1977.  p  149-158}  MP9I2 

Antarctic  soil  studies  using  a  Kanning  electron  microscope 
(1978.  p  I06.i::|  MP  1386 


Determination  of  unfrozen  water  in  frozen  soil  by  pulsed 
nuclear  magnetic  resonance  (1978.  p  149-155) 

MP  1097 

Water  vapor  adsorption  by  sodium  montmonllonite  at  -50 
(1978.  p  638-644)  MP981 

Phase  composition  measuremenu  on  soils  at  very  high  water 
contenu  by  pulsed  nuclear  magnetic  resonance  technique 
[1978.P.11-14)  MPI210 

Viking  GCMS  analysis  of  water  in  the  Martian  regoUkh 
(1978.  p  55-61)  MPU95 

Analysis  of  water  in  the  Martian  regolith  (1979,  p.33-38] 

MP  1409 

Low  temperature  phase  changes  in  montmonllomte  and  non* 
tronite  at  high  water  contenu  and  high  aalt  contenu  ( 1980. 
p  139*144)  MP  1330 

Unfrozen  water  contenu  of  submarine  permafrost  determined 
by  nuclear  magnetic  resonance  [1980,  p.400-4t2) 

MP  1412 

Thawing  of  frozen  clays  (1985.  p.l*9]  MP  1923 

Unfrozen  water  contenu  of  six  anurct’c  soil  materiaU  (1989. 
p  353*366)  MP2470 

AadersM,  EA. 

Permeability  of  a  melting  snow  cover  rl982,  c  904*908) 

MP  1565 

Anderaott.  S. 

Wildlife  habiut  mapping  in  Lac  qui  Parte.  Minnesou  (1984, 
p,20S-208)  MP  2085 

AadizcM,  E.L. 

Turbulent  heat  flux  from  Arctic  leads  rt979,  p.57*91) 

MP  1340 

Estimation  of  heat  and  mass  fluxes  over  Arctic  leads  (1980. 

p  2057*2063)  MP  1410 

Effecu  of  volume  averaging  on  spectra  measured  with  a  Ly* 
man-alpha  hygrometer  (1981,  p  467*475]  MP  1728 

Observations  of  condensate  profiles  over  Arctic  leads  with  a 
hot-flim  anemometer  (1981,  p.437*460)  MP  1479 

On  the  differences  in  abUtion  seasons  of  arctic  and  antarctic 
sea  ice  (1982,  p  440*447)  MP  1517 

Sensible  and  latent  heat  fluxes  and  humidity  profiles  following 
a  step  change  in  surface  moisture  rl982,  18p) 

CR  82-12 

Evaluation  of  Vauala‘s  MicroCORA  Automatic  Sounding 
System  (1982.  17p )  CR  82*tt 

On  the  differences  in  abUtion  seasons  of  Arctic  and  Antarctic 
sea  iec  (1982, 9p)  CR8^33 

Atmospheric  bouiwftry  layer  measuremenu  in  the  Weddell 
Sea(1982.p.M3*ll5)  MP  1610 

Comment  on  'Water  drag  coeffkient  of  first*yesr  sea  ice'  by 
M  P.  Ungleben  (1983,  p.779.782)  MP  1577 

Reporu  of  the  U.S.-U.S5.R.  Weddell  Polynyt  Expedition, 
l^tober-Novcmber  1981  Volume  7.  Surface-level  meteoro¬ 
logical  dau  (1983,  32p)  5R  83-14 

Reporu  of  the  U.S-U.siR.  Weddell  Pdynys  Expedition, 
<^tober-Nov  ember  1981,  Volume  6:  Upper-air  dau  (1913, 
288p)  SR  83-13 

Atmospheric  turbulence  measuremenu  at  $NOW*ONE-B 
(1983.  p  81-87)  MP  1846 

Simple  boom  assembly  for  the  shipboard  deployment  of  air- 
sea  interaction  instrumenU  (1983.  14p.)  SR  83*28 

Atmospheric  boundary*!ayer  modification,  drag  eoefficicnt, 
and  surface  heat  flux  in  the  antarctic  marginal  ice  zone 
(1984,  p  649*661)  MP1667 

Varution  of  the  drag  coefficient  across  the  Antarctk  mar^naj 
ice  zone  (1984.  p  63-71)  MP  1784 

Atmosphere  subgroup  discussions  cl984.  p.97*98] 

MP  2603 

Simple  boom  assembly  for  the  shipboard  deployment  of  air- 
Ka  interaction  instrumenU  (1984.  p.227-337| 

MP  1752 

New  method  for  measuring  the  snow-xurfa^  temperature 
(1984.  p  161-169)  MP1867 

Heat  and  moisture  adveetion  over  antarctic  sea  ke  (1985. 

p.736-746)  MP  1888 

Energy  exchange  over  anurctic  sea  ice  in  the  spring  (1915. 

p  7199-7212)  MP1809 

New  method  of  measuring  the  snow-surface  temperature 
(1986.  p  139-156)  MP  2166 

Measuremenu  r(  refractive  index  sp^tra  over  snow  (1916. 

p  248-260)  MP2212 

Calibrating  c)lindrical  hot-film  anemometer  sensors  (1986. 

p.283-298j  MP  I860 

Spectra  and  cospecira  of  atmospheric  turbulence  over  snow 
{1986.P219-233:  MP  2661 

Theory  for  the  scalar  roughness  and  the  scalar  transfer  coeffi- 
cienu  over  snow  and  sea  ice  (1986.  19p)  ^  86-09 

Bulk  transfer  coefficients  for  heat  and  moment’orn  over  leads 
and  pol)'n)as  (1986.  p  1875-1883)  MP  2107 

Theory  for  the  scalar  roughnesv  and  the  scalar  transfer  coeffi¬ 
cients  over  snow  and  sea  icc  (1987.  p  159-184) 

MP  2195 

Comment  on  "Atmospheric  boundary  U)er  modification  in 
the  marginal  tcc  rone"  b)  T  J  Bennett,  Jr  and  K  Hunkms 
(1487.  p  3965-3969)  MP  2394 

Spectral  measurements  m  a  disturbed  boundary  layer  over 
snow  (1987.  p  1912.1939)  MP  2254 

Spectral  measurements  in  a  disturbed  boundary  Uyer  over 
snow  (1987.  4lp,  CR  87-21 

Estimating  turbulent  surface  heat  flutes  over  poUr.  manne 
surfaces  (1988.  p  65-68]  .MP  2448 

Estimating  Cn  sqiure  ov  er  snow  and  Ka  ice  from  meteorolog- 
ical  quantities  (1988.  p  258-267)  MP  2440 


223 


AUTHOR  INDEX 


ABircM,  EX.  (co9t) 

E*tinuttii|  tvera^nf  times  for  pmnt  and  path«avera|ed  meas* 
uremenu  of  turbulence  spectra  rl9lt.  p  295*304] 

MP2434 

Estifnating  Cn  square  over  snow  and  sea  ice  from  meteorolc^* 
icaldaU(t9ti.p4Sl*495)  MP2393 

Atmospheric  staMity  from  scintillation  measurements 
(19tl.  p.2241*2246)  MP  23H 

Theory  for  a  two*wavelen|th  measurement  of  the  path*ave* 
rated  turbulent  surface  heat  flux  p.2 19*220] 

MP  2524 

On  the  Kolmoforov  Constants  for  the  temperature*humidtty 
cospectrum  and  the  refractive  index  spectrum  rl988, 
p.2399*2406)  MP  2437 

Two*wavelen|th  method  of  measunnf  path*sveratcd  turbu* 
lent  surface  heat  fluxes  (1919*  p.280*292]  MP  244t 

Lidar  detection  of  leads  in  Arctic  sea  ice  [1989.  p  530*532] 

MP  2M2 

Thermal  and  sire  evolution  of  sea  spray  droplets  <1989, 
37p.]  CRt9*]l 

Year  of  Bowen  rauos  over  the  fr  w;n  Beaufort  Sea  (1989. 

p.12.721-12,724)  MP  25M 

Time  constants  for  the  evolution  of  sea  spray  droplets  (1989, 
p.U7*149]  MP  25SS 

Refractive  index  structure  parameter  for  a  year  over  the  frox* 
en  Beaufort  Sea  (1989.  p  667*679]  MP  2S7S 

Comments  on  **A  ^ysical  bound  on  the  Bowen  ratio**  (1989. 

p.1252-1254]  MP  2560 

Environment  (^wintertime  leads  and  polynyas  (1989.  p  273* 
211]  MP  2689 

Lidar  detecuon  of  leads  in  arctic  sea  ice  (1990.  p.l  19*123] 

MP  2733 

Prospects  for  measurinf  path*averafed  turbulent  heat  fluxes 
uuna  scintillation  at  three  waveleneths  (1990,  p.74*77] 

MP  2696 

Lidar*denved  particle  concentrations  in  plumes  from  arctic 
leads  (1990.  p  9*12]  MP27Si 

Aniwasn,  MX. 

ORICIK  AND  PALEOCLIMATIC  SIGNIFICANCE  OF 
LARGE-SCALE  PATTERNED  GROUND  IN  THE 
DONNELLY  DOME  AREA.  ALASKA  (1969,  87p] 

MP1180 

An6rcin,XT. 

Environmental  and  societal  consequences  of  a  possible  C02* 
indued  climate  chan|e:  Votumc  2.  Part  3—lnfluence  of 
short*tefm  climate  fluctuations  on  permafrost  terrain 
(1982.  30p  I  MP1546 

Anjirtwi,  M. 

Selected  bibliofraphy  of  dbturbance  and  restoration  of  soils 
and  vetetation  in  permafrost  reaions  of  the  USSR  (1970* 
1976)  (1977.  Il6p)  SR  77*07 

Sclecti^  bibUofraphy  of  disturbance  and  restoration  of  soils 
and  vegetation  in  permafrost  regions  of  the  USSR  (1970* 
1977}  (1978.  175p.)  SR  78*19 

A— a,  y. 

Modelling  a  snowdnft  by  means  of  activated  clay  particles 
(1985.  pv48>53]  MP  2007 

AppaLG.C 

AnalyM  of  the  midwinta  temperature  regime  and  snow  oc¬ 
currence  in  Germany  (1978.  56p  j  CR  78*21 

Rebtionshipa  between  January  temperatures  and  the  winter 
regime  in  Germany  (1979.  ^17*27]  MP  1218 

Arcane.  S.A. 

Airborne  resbtivit^  and  magnetometer  survey  in  northern 
Maine  for  obtaining  information  on  bedrock  geology 
(1976.  t9p)  CR  76*37 

Cmputer  program  to  determine  the  resistance  of  long  «ircs 
and  rods  to  nonhomogeneous  ground  (1977.  16p ) 

CR  77*02 

Numerical  studies  to  aid  mtcrpreuiion  of  an  airborne  VLF 
resistivity  survey  [1977,  lOp )  CR  77*05 

Preliminary  evaluation  of  new  LF  radiowave  and  magnetic 
induction  resistivity  units  over  permafrost  terrain  (1977. 
p.39-42)  MP  925 

Investigatkm  of  an  airborne  retistivity  suney  conducted  at 
very  tow  frequency  (1977,  48p  j  CR  77*20 

Interaction  of  a  surfKC  wave  with  a  dielectric  slab  discon* 
tinuity  (1978.  !0p.|  CR  Tt-OO 

Shallow  clectroma^tie  geophysical  investiptions  of  perma* 
frost  (I97g.p 501*507)  MPIIOI 

Investigation  irf  a  VLF  airborne  rcsistiviiy  survey  conducted 
in  northern  Maine  (1978.  p.l399*l4l7]  MP  1166 

Electrical  ground  impedance  measurements  in  the  United 
States  between  200  arid  415  kllr  (1978. 93pj 

MP  1221 

Electromagnetic  geophysical  survey  at  an  interior  Alaska  per¬ 
mafrost  exposure  (1979.  7p  ]  SR  79*14 

Review  of  electrical  resistivity  of  frnten  ground  and  some 
clectromagnetie  methods  for  its  measurement  (1^79.  p  32* 
37]  .MP  1623 

Detection  of  Arctic  water  supplies  with  gcoph)sical  tech¬ 
niques  (1979.  30p)  CR  79*15 

Effects  of  seasonal  changes  and  ground  ice  on  electromagnet* 
ie  su*vc]rs  of  permafrost  (1979.  24p  j  CR  79*23 

Delineation  and  en^necring  characteristics  of  permafrost 
beneath  the  Beaufort  .Sea  (1979.  p.9J*l  15)  MP  1287 
Low>frcquency  surface  tmpc^nce  measurements  at  some  gla* 
cul  areas  in  the  United  States  (1980,  p  1-9)  MP  t2M 
HF  to  VHF  radio  frequency  pobnration  studies  in  sea  kc  at 
ft  Barrow.  Alaska  (1980.  p  3}5*:45)  MP  1324 

VHF  el^irical  properties  of  froren  ground  near  Tomi  Barrow, 
.Masks  (1981.  18p)  CR  81*13 


Distortion  of  model  subsurface  radar  pulses  in  complex  die* 
lectrics  (1981.  p.855*864)  MP  1472 

Some  field  studies  of  the  eorrebtion  between  electrom^etic 
and  direct  current  measurements  of  ground  resistivity 
(I982.P.92-IIO)  MP1513 

Measurement  of  ground  dielectric  properties  using  wide*angle 
reflection  and  refra  tioa  (1982.  tlp)  CR  82^ 

Laboratory  mc&jurements  of  soil  eketric  properties  between 

O. 1  and  5  GHz  (1982.  12p]  CR  82-10 

Dielectric  properties  of  thawed  active  byers  overlying  perma¬ 
frost  using  radar  at  VHF  (1982.  p  618-626)  MP  1547 

Improving  electric  pounding  tn  frozen  materiab  (1982. 

12p.)  SR8M3 

Electrical  properties  of  frozen  ^ound  at  VHF  near  Point  Bar- 
row.  Abska  (1982,  p  485-492)  MP  1572 

Radar  profiling  of  buried  reflectors  and  the  groundwater  table 
(1983.  16p.]  CR  83*11 

Reid  dielectric  measurementsof  frozensilt  using  VHF  pulses 
(1984,  p.29-37)  MP  1774 

Dielectric  measurements  of  frozen  silt  uring  time  domain  re* 
flectometry  (1984.  p.39*46)  MP  1775 

Conductive  bMkfiil  for  improving  electrical  grounding  in 
frozen  soiU  (1984.  19p]  SR  84-17 

Pulse  transmission  through  frozen  silt  (1984,  9p  ] 

CR  84*17 

Large-size  coaxial  waveguide  time  domain  refleeiometry  unit 
for  field  use  (1984.  p  428*431)  MP  2048 

Radar  investigstions  above  the  trans>Abska  pipeline  near 
Fairbanks  (1984.  I5p)  CR  84*27 

Field  observations  of  electromagnetic  pulse  propagation  in 
dielectric  sbbs  (1984.  p.l763*1773]  MP  1991 

Discussion:  Electromagnetic  pri^crtics  of  sea  ice  by  R.M. 
Morey.  A.  Kovacs  and  G.F.N.  Cox  (1984,  p.93*94) 

MP  1821 

Detection  of  buned  utilities.  Review  of  avaibWe  methods 
and  a  comparative  fleld  study  (1984.  36p.]  CR  84*31 
Mapping  resbtive  seabed  features  using  DC  met2.ods  (1985. 

P. 136-U7)  MP19I8 

Dielectric  studies  cf  permafrost  using  cross-borehotc  VHF 

pulse  propagation  (1985.  p.3*5)  MP  1951 

Galvanic  methods  for  mapping  restive  seabed  features 
(1985.  p.91-92)  MP1955 

Dielectric  properties  at  4.75  GHz  saline  ice  slabs  (1915. 

p  83-86]  MP1911 

Preliminary  investigations  of  mine  detcctioo  tn  cold  regions 
using  short-pulse  radar  (1985.  t6p)  SR  85-23 

Model  studies  of  surface  noise  interference  in  ground-probing 
radar  (1985.  23p)  CR  85-19 

Short-pulse  radar  investigations  of  freshwater  ke  sheets  and 
brash  ice  (1986.  lOp )  CR  86-86 

Morphology,  hydraulics  and  sediment  transport  of  an  ke- 
covered  nver.  Fkld  techniques  and  initM  data  (1986. 
37p.)  CR  16-11 

Microwave  dielectric.  structuraL  and  salinity  properties  of 
simuUted  sea  kc  (1986.  p  832-839)  MP  21W 

Structure  and  dklectrk  properties  at  4.8  and  9.5  GHz  of 
saline  ice  (1986.  p  14.281*14.303)  MP  2182 

Airborne  nver-ke  ihKkness  profliiog  with  hetkoptcr-bome 
UHF  short-pulse  radar  (1987.  p  330-340)  MP23I2 

Evsluation  of  the  magnetic  induction  conductivity  method  for 
detecting  frazil  kc  deposits  (1917. 12p )  CR  87*17 
Field  obsmations  of  mine  detection  in  snow  using  UHF 
short-pulse  radar  (1987. 24p )  SR  87*19 

Microaivc  and  sinicci^al  properties  of  saline  ice  (1987. 

36p.)  CR  87*20 

DC  resistivity  measurements  of  model  saline  ice  sheets 
(I9S7.P  145-849]  MP2308 

Sing!e-hom  rcflectometry  for  in  stm  dieicctnc  measurements 
at  microwave  frequencies  (1988.  p89'92]  MP  2333 
Borehole  investigations  of  the  electrical  propentes  of  frozen 
silt  (1918.  p910-9l5|  MP  2364 

Seasonal  varutions  in  resistivity  and  temperature  in  discon¬ 
tinuous  permafrost  (1988.  p  927*932]  MP  2365 

O.C.  "*vtstiviiy  along  the  coast  at  Pnidhoe  Bay.  Alaska 
(I9S8.  p.918-993)  MP  2366 

Correlation  function  study  for  sea  tee  (1918,  p.|4.055*U.* 
063)  MP2Sil 

Airborne  radar  survey  of  a  brash  Kejam  m  the  St  CUtr  River 
(1989.  I7p)  CR  89412 

Investiptions  of  diclcctfK  properties  of  some  frozen  maten* 
aU  uring  cross-borehole  radiowavc  pulse  transmissiofts 
(1989.  lip ]  CR894M 

Water  detection  m  the  coastal  plains  of  the  Arcik  National 
WiMIifc  Refuge  using  hclicopta-bome  short  pulse  radar 
(1989.  25p)  CR  89-07 

Coastal  subsea  permafrost  and  bedrock  observatioAS  using  dc 
resistivity  (1919,  I3p  I  CR  89*13 

Analysis  of  a  short  pulse  radar  survey  revetments  along  the 

Mississippi  River  (1989.  20p  ]  MP  2692 

Rivcr-icc  mounds  on  Alaska's  North  5lope  (1989.  p  281* 
290)  MP  2563 

Radar  suncying  of  the  bottom  surface  of  ice  covers  (1990. 
P  30-39)  MP  2766 

Aretk  Instifale  of  North  Amerkn 
Analyvs  of  environmental  factors  affecting  army  operations 
m  the  Arctic  Basin  (1962.  llp)  .MP  914 

Arctic  TeehiMlogy  Weehshop.  Ilmiover.  Nil.  ianc  20*23. 
1989 

Proceedings  (1989.  473p  j  5R  89*39 


AriM,D.N. 

Review  of  techniques  for  measuring  soil  mobture  rn  situ 
(1980.  I7p]  SR  80-31 

Aace.  M. 

River  wave  response  to  the  frktion*inertb  balance  (1987, 
p  764*769]  MP2237 

Aahlbe.CE. 

Haines-Faifbanka  pipeline:  design,  ccmstruction  and  opera¬ 
tion  (1977.  20p]  SR  77*04 

Aahlom  G.D. 

Temperature  and  flow  conditions  during  the  formation  of 
river  ke  (1970.  I2p.)  MP  1723 

Formation  of  ice  ripples  on  the  underside  of  river  ke  covers 
(1971,  157p]  MP1243 

River-tee  problems:  a  state-of-the-art  survey  and  assessment 
of  research  nee^  (1974,  p.l*l5)  MP  1802 

Snow  and  kc  (1975.  p.435*44l.  475-487]  MP  $44 

Passage  of  ice  at  hydraulic  structures  (1976,  p.!726*1736) 

MP966 

Arching  of  model  ke  floes  Effect  of  mixture  variation  on  two 
block  sizes  (1976.  I  Ip  ]  CR  76*42 

Numerical  simubtion  of  air  bubbler  systems  (1977.  p.765- 
77g]  MP936 

Numerical  simubtion  of  air  bubbler  systems  (1979,  p  231- 
238]  MP  1618 

Isua.  Grccnbnd  glacier  freezing  study  (1979.  p.256*264) 

MP  1174 

Entrainment  of  ke  floes  into  a  submerged  outlet  (1978. 

p  291*299]  MP1137 

CcMnputer  simubtion  of  bubbler-induced  melting  of  ke  covers 
using  experimental  heat  transfer  results  (1978.  p.362'366] 

MP1160 

River  ice  (1978.  p.369-392)  MP  1216 

River  ice  (1979.  p.38-45]  MP  117$ 

Turbulent  heat  transfer  m  large  aspect  chenneb  (1979. 5p.) 

CR  79*13 

Point  source  bubbler  systems  to  suppress  kc  (1979.  12p.) 

CR  79*12 

Modeling  of  kc  in  rivers  [1979.  p.I4/t*l4/26] 

MP  1335 

Point  source  bubbler  systems  to  suppress  ke  [1979.  p.93* 
100]  MP  1326 

Suppression  of  river  ice  by  thermal  effluents  (1979.  23p.] 

CR  79-30 

Freshwater  ice  growth,  motion,  and  decay  (1910.  p26I* 
304]  MP  1299 

Proceedings  of  the  Specialty  Conference  on  Computer  and 
Phytical  Modeling  in  Hydraulic  Engineering  (1980. 
492p)  MPI32t 

Bottom  heat  transfer  to  water  bodies  in  winter  (1981.  Ipi] 

SR  81*18 

River  ke  suppression  by  side  channel  discharge  of  warm 
water  (1912.  p.65-80)  MP  1510 

Performance  of  a  point  source  bubbler  under  thkk  ice  ( 1912. 

p.lll-124,  MPI529 

Theory  of  thermal  control  and  prevention  of  kc  in  rivers  and 
Ukes(19l2.p.l31-I85)  MP  1554 

Using  the  DWOPER  routing  model  to  simubte  river  flows 
with  kc  (1913.  I9p)  SR  83-01 

Predicting  bfce  kc  decay  (1983.  4p  I  SR  83-19 

First-generation  model  of  ice  deterioration  (I9t3.  p.373* 
271)  MP  2808 

Ukeke  decay  (1983.  p  83-86]  MP  1604 

Ice  engineering  for  civil  work*  baseline  study  (1983. 9Ip.) 

MP2MI 

Deterioration  of  floating  ke  covers  (1984.  p.26-33) 

MP  1676 

Ice  bands  m  turbulent  pipe  flow  (1984.  7p  j  MP  2007 
Ice  detenoration  (1984.  p  3!*38)  MP  1791 

Dctetioralion  of  floating  ice  covers  (i985.  p.t77-l82) 

MP2I22 

Bubblers  and  pumps  for  melting  ice  (1986.  p.223-234| 

MP2I33 

River  and  bke  ice  engineering  (1986.  485p.)  MP  2144 

Perspectives  in  ice  t^hnology  (1916,  4p.)  MP  2208 

Corps  of  Engineers  research  m  Arctic  and  Arcttc-rebted  envi¬ 
ronmental  Kienccs  (1987,  p  81*87)  MP24II 

Snow  tcr'frozen  ground  properties  working  group  report 
(1987.  p  163*166)  MP24I6 

>kinter  water  q-oality  in  lakes  and  streams  (1988.  8p) 

MP2507 

Intake  design  for  ice  condit-ons  (1988.  p  I07*138i 

.MP  2518 

Ice  fonnation  downstream  of  Oahe  Dam  1987*1988  winter 
*1988.  37p)  MP2506 

Ice  cover  format^m  downstream  of  a  Urge  reservoif  with 
variable  release  (1988.  p  189*198)  MP  2490 

Flow  developers  for  melting  tee  >  experimental  results 
(1989.  p  151*160)  MP2465 

Tbm  tee  growth  (1989.  p  564*566)  MP  2657 

Effect  of  Tostofi  dam  on  upstream  icc  conditions  (1989. 

9p )  .SR  09*16 

L'nconvcnttonal  power  sources  for  kc  CMitrol  at  locks  and 
dams  ( 1989.  p  107.  ( ;6)  MP  2572 

Ice  effects  on  hvitraulics  an«!  flsh  habitat  (1^^.  24p) 

5R  90*00 

Assur.  A. 

MECHANICAL  rROPFRTIF,50FShA  ICEf|96?.80p  j 

M  11*0 


224 


AUTHOR  INDEX 


Structures  io  ice  infested  water  ct972,p  93*97]  * 

Sea  ice  cn^ncerinf  (1976,  p  231*234)  MP  9M 

Some  proausiaf  tre^  in  ice  necliaaics  cl9t0.  ^ 

Soviet  coattruction  under  diflicult  chmatic  conditions 
tl9IO.  p.47-53)  MP  1345  j 

Tertiary  creep  mode!  for  frozen  sands  (discumion)  rl9l4. 

^I373-137•)  MP  l«lt 

Surfacing  stAmarincs  tbriHt^  icc  (1954.  p.309*3ll) 

MP  199S 

AlUas.  ILT.  1 

Use  of  instrumentation  under  Arctic  cooditiotts  (1972. 

^1•3•1I5J  MP99# 

Development  of  a  remote>readiaf  tensiometer/ transducer  j 
system  for  use  in  subfreeziaf  temperatures  (1974.  p.31* 

4V 

Stake  driviaa  tools:  a  preiiminary  survey  (1977. 43pj 

^77*13 

Determinatioo  of  frost  penetration  by  soil  resislivtty  measure* 

meats  (1979, 24p.j  SR  75*22 

/a*s^tf  thermal  co^uctiviiy  mcasorcmcnis 

InCormatioo  systems  plaaainp  study  (1917. 4lp.)  I 

SRt7*23 

Determinatioo  of  frost  penetration  by  soil  resistivity  measure* 
menu  (1959.  p.t7.|00)  MP  2545 

Simple  and  economical  thermal  condnetinty  measurement 
system  (1959.  ^105•114)  MP2544 

Alkiteao.2. 

Dynamics  of  NH4  and  N03  in  cropped  soils  irritated  with 
vaalevater  (1950. 20p.j  SR  i^27 

Alta,RJ4. 

Introduction  to  the  Workshop  on  Ecologkat  Effecu  of  Ky* 
drocarbon  ^Ms  in  Alaska  (1975.  p.l55*157) 

MP  1153 

Fate  of  crude  and  refmed  oils  in  North  Slope  soils  (1975. 
p.339-347)  MP  IIM 

Atwiid,  D.M. 

EOeett  of  low  ground  premure  vehicle  tralEc  on  tundra  at 
Lonely.  AiasU  (1977.  32p.]  SR  77*31 

Eflcett  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Lonely.  Alaala  (1975.  43m  SR7S-I4 

Auer.  AJUir. 

Priaanr  dispenser  for  cold  fog  dissipation  system  <1973. 
35pL)  MP  1433 

dailisa.  KJ>. 

EatimaiMn  of  time  to  masimom  supercooliag  during  dynaauc 
frazil  ice  formation  (1959.  13p>|  SR  t9*24 

Frecicup  dynamics  of  a  frazil  ice  screen  (1990,  5^)^ 

Saimaa  River  see  pm  cueuol  szadics:  taierim  report  (1990. 

5p)  SR9M4 

Ayorindc.  OJk. 

Eapcrimcntal  methods  for  deconmninatiag  sods  by  freezina 

(1955.  12m  MP25I3 

Prototype  tesUag  facHnacs  for  field  evaluvtion  of  coniaminsnt 
traasport  in  freezing  soib  (1951.  29^)  MP  2SI4 

Pressure  buildup  in  permafrost  pile  suppocu  indoecd  by 
fmzcbaefc  (1959.  p.:34*25l|  MP  2447 

Use  of  mnovadve  freezing  icchn^ue  for  m'Sifo  treatment  of 
contamwated  soils  (1959.  p.4t9-l9f)  MP  2SI5 

Nondestructive  evatustion  of  moisture  migration  in  insuUTion 
material  under  prriongrd  esposurc  to  water  (1959.  p.1 1 1* 
121)  MP27I4 

Low’tcmperaturc  cfTccu  on  s)stcias  for  composting  of  eiplo 
stvts<<ontantinafcd  soils.  Fart  1- Literature  rcsKW(  1959. 
tipc)  .SR  •9-3i 

Proccedmgs.  VoL4  (1490.  339p.)  MP  2304 

Determination  of  the  undersaturatioe  in  thawed  permafrost  at 
the  hemnning  of  freezebock  (1990.  p.3l7*33l} 

MP  2502 

^le  and  transport  of  conumseasu  tn  frozen  sods  ^990. 
pL202*21t)  MPI479 

Bader  H. 

GREENLAND  ICE  SHEET  (1941.  ISp,  M  l*R2 

PHYSICS  AND  MEOIANICS  OF  SNOW  AS  A  MATERI* 
AL  (1942.  T9p)  M  il.R 

Wmtf.VM. 

Roofer  a  management  tool  for  raaintswiag  budtup  roofs 
(1959.  pl4*10)  MP24iR 

ROOFER:  a  management  tool  f<w  watfittininf  bedt*^  roofs 
(1959. 9p.)  MP2574 

RaBry.  PJu 

Peri^acial  landforms  aad  processes  m  the  southern  Kcnai 
Mountams.  Alaska  (1955, 40p.|  SR  tS-W 

laBey.R. 

EIfKU  of  temperaturt  and  spcocs  on  TNT  ts^ury  to  pUau 
(1M5.  Tjt)  Sn  ii-14 

■nlBad.  CR. 

frrlmuaary  esalaatioo  of  51  >ears  rapsd  infdtrstioA  of  raw 
munkip^  sewage  at  Calemct.  Michigan  (I9’7,  p.4t9. 
SIO,  ^  ^  MP974 

BilWr.  0*3. 

Satc!litc*horM  rcin«^  senstAg  and  targe*KaSc  programs  foe 
the  arctic  seas  m  the  |99(h  (|919.  p  510*530) 


Hnnudny  md  tcmpcrsTarc  tnemnremenu  obtamed  from  an 
unmasmed  acnsl  sehsek  (1957.  p  35*45)  MP  2293 


Poteniaal  use  of  SFOT  KRV  imagery  for  analysb  of  coastal 
sediment  plumes  (1954.  p.t99.204)  MP  1744 

BMta.A. 

Fre^ctiott  of  unfrozen  wnter  contents  in  frozen  soils  from 
liquid  determinations  (1974. 9p.)  CR74dt 

Bmncs.P.W. 

^tt^i;i*«i  iiporfs  of  iee  ^^‘»r"5  ^  Alaskan  Shelf  of  the 

Benufort  Sea  (tM3.  34p.  9-  map)  CR  •3*21 

Some  pf  obnbiiHtk  aspecu  of  ice  gn  aging  on  the  Alaskan  Shelf 
of  the  Beaufort  Sen  (1954.  p.2t3*23^  MP  153B 

Bmncy*  R>3. 

fire' IN  THE  NORTHERN  ENVIRONMENT-A  SVM- 
POSIUM  |1*7I.  ITSr,  me  01 

O^daimioa  aoM  (M  M  uraOKal  RlMUiilif.  doit*  >»< 
..craiiMi.  ran  I.  Rakyaad  aail  Eicnicc  tcaicwjlW j. 
35pi  S*RM* 

OftiimiMiM  amM  fee  iMd  UOUMM  ftaaaiat.  dcaiHi  Md 

oftraiioa  Ran  2.  Cac  Ua^  tl**}.  M..)  SR  tHf7 

O^iiaitata.  aadal  fee  taatf  trtauant  flaaiat.  doiRa  aal 

Mcraeiaa.  Pan  >.  Modal  dcacrifiiaa  aad  aacf'f  pUt 
(IMJ.  3t^i  SR 

■tntit.  Sw 

Viadav  acefecauaca  a  aauaiaa  cold 

MP  IJM 

IKIadoar  Kifenaaaca  ia  aatraaa  cold  (lOl.  JlR  | 

CXRMR 

Eifeau  M  Oaia  III  caastrana*  a(  tka  Ckaaa  RMd  CaauM 
Praiact  aa  Iha  Taatai  Rma  aaat  FaMaaka.  Alaak.— a 
fttfjninfj aaaljaia  ctMd.  Ilfi  .  &.a.|  MP  ITdS 

■air.RA 

Ladar  dauctiaa  M  kadi  a  Aaatic  sa*  ica  |l  Wf . 

Lidaa  dataaiiM  M  kadf  a  Mafia  laa  ica  {lOO.  ^  1 1  *•  1 2  }| 

MPTTiJ 

I  idar  dtnrad  pankk  aaicaaincaai  ia  flaatt  btm  Mafic 
kadi  flOO.  P*-I2,  MP  HSR 

■actaa.ee 

McaaMcattM  M  fhc  taaiataaac  M  ia.cffectl)t  aiMfia  rack  t. 

fkc  .ai.aRiiiia  M  fnailt  cacti  flWS.  f-ttlt-mt) 

MP  2452 

Microstrwctwrc  nnd  the  roatsnee  of  rock  u  tensile  fracture 
(1945.  pi!  U33.1 1344)  MP  2157 

BMdhfnnRkr.SJL 

Sdfoiimre.  inimdmiun.  and  sedunenistiofr  cnvtf nnmcntal 
csmuuenca  of  the  1944  Almis  csrTh<uul  r  in  the  Fortage. 
AlasLs.  area  (1974.  p.3*9)  MP  24*9 

Fiaccr  River  Sik-^  imcrtidal  Jcfssit  earned  by  the  1944 
AlasU  emihguaU  (1974.  p.t5M42)  MP  2414 

Ra».DaW. 

Dynamic  limuiiriim  of  kcberg>scahcd  mteracMs  (1959. 
Pal37.15l)  MP2444 

Wetlands  for  wastewater  treatment  w  c«M  ct'mi'n  (1954. 

_  9^*  figs.,  mV  1945 

AuwucuHurr  systems  for  wnsicwsscr  ireatnimt.  an  enginerr* 
ing  messment  (1944.  I2Tm  Mr  1422 

Engineering  ass  CM  mmt  of  agwacwkufc  systems  for  wassrwa* 
icr  treatment:  an  overs iew  (1950.  p-l*12)  MP  1423 

BMCS.R. 

Metcornisgical  conditisns  causing  nuym  icc  pm  fomuM 
and  fisndnsg  on  the  Ottswfucebre  Rner.  Vermont  (1952. 
25m  SR  42-44 

Meteorological  measurements  at  Cmep  Ethan  ASen  Training 

Center.  Vermont  (1952.  pt77-ll2)  MP  1944 

Snow  cosTT  an4  metesroiogy  at  ARsgwh.  .Masse.  1977*1950 
(1953. 49pi)  5R  43*24 

Sno«*<orer  charactenzaxton-  SADARM  isppon  il954, 
p.409.411)  mV  2495 

RufoSaRX 

Mcsoscak  mcasmceeni  of  snow*cosrr  properties  il973. 

p424*443,  ‘MV  1429 

Winter  thermal  struefurr  and  icc  conditions  on  Like  Cham* 
plain.  Vermont  (1974.  ::p,  CR  74*13 

UtSization  of  sewage  sfoige  for  terras  sta^zamn  a  cold 
regions  (1977.  45p.)  fiR  77*37 

Microbsn'ofical  aerosols  from  a  field  source  durmg  spemkier 
imgsiion  with  wastewater  (1975.  p273*259, 

^  MPII54 

Chmatic  survey  at  CRREL  m  association  wish  the  land  treat* 

mens  propel  tl975.  37p|  SR  74*21 

Snow  cover  mapping  w  northern  Marne  mmg  LAND5AT 
digital  proccssmg  tcchmgucs  (1979,  p.t97*|95) 

^  MPI5I4 

Documentation  of  Sd«d  charackrtstics  and  dsmairdd^gy  dmmg 
five  years  of  wastewmer  appbcataoo  to  CRREL  test  ceR* 
||979.  52p)  •'«  79*23 

Ut&ratson  of  sewage  sSw4gc  foe  trrraa  st^vhzatwm  m  odd 
regsduts.  Part  2  (1979,  39p,  SR  79*24 

Bartend  aerosols  from  a  fiirid  sraree  dwnag  ssa(sipCc*spnn* 
kJcT  irrigdion  Drrt  Creek  Like  State  Fari,  fMuo  (1979, 
Mp,  SR  79*32 

Lake  ChampCdn  ice  formation  and  icr  free  dates  and  predK 
►  lions  from  mctcoroSogscal  rs^aws  (1979,  21p  i 

CR  79*24 

i  bkmter  thermd  structure,  see  crmdrtions  and  cimutc  of  take 
I  Champlam  (1950^  24p,  CR  *4^2 


Lake  Champlain  ice  formatian  and  ice  free  dates  and  prcdic* 
tipia  fram  mctctdrnlopcal  indicators  (1950.  p.l25*t43, 

MP  1429 

New  2  M<t  3  wk  dnaMUf  CRREL  smw  fwplri  tt*W. 
p.m-200] 

Aaalrtb  et  icc  jaas  afM  ikcif  MCkocofeRical  iadkawn  fee 
tkccc  wiafetaon  fkc  Offaa^acckcc  Rkcr,  VerMcaf  cl9tl. 
27.)  aktl-RI 

McfcMolafy  (ITt2.  M3'ld0)  MP  IMi 

Saawc<>.crchafMtcritafioBclW2.  .35F-377) 

MkrokMacical  ac»iak  (raai  a  field  laMcc  wiafcwalat  irri- 
latiMi  spam  {I9t3.  ^5-75)  MP  IJTfi 

Nanhwesf  MowHacai  M  I3-I(  Dcccaikcc  IMI  tlM3.  pIF- 
34,  MP  I7M 

SNOWONE-R  dau  rcract  {IW3. 2l4.i.|  SR  RJ-K 

SitcHaccifir  aad  ijraaffic  aMlcafala»)r  fl»»3. 

OiaMc  at  CRREL.  Haiia*.-r.  New  Haaifakicc  |I»»4. 7»^, 

SR  B4  24 

OwaicwafaMfcMM.gicalaadaaMacMfCf  rkacacfcriiafiaa 
at  SNOW-TWO  tl«4.  .;I71-Iti)  MP  IMR 

Eapfeanc  akaracafiaa  aaktetf  rcaaka  ac  ike  SNOW-TWO 
field  circriaicM  find.  .^347-334,  MP  1172 

Mctcacalatical  aad  aaaw  carte  aiiMMffafi  ac  CnjdM 
Mickitaa  itW5.  ^212-22*,  MP  2I7« 

lacma*  af  MwafeU  at  fkc  SNOW  ciFcriaKaci  flM*. 

^205-217,  MP  22*7 

TkcnaalaKaSMcaKMiiaaaawiitM. 

''  P  2444 

kkttMaliRical  iaifiaaMMafiaa  fee  tkarackfiiMi  a^ 
aHK>kkiat|IM7.F23-30, 

McicMalatical  apccM  Rcifanaaarr  ia  naR  cwdifiaaa 
,l«7.  F73-M,  MP  22RS 

WMO  aMid  FcciRiiaciaa  anaaMcainit  ialcTciMRaiiaaa  ac 
Slct.cn  Rivet  Rcacarck  Waccnfccd  |IM7. 

Eaiiraaaic  Mai  hetan  aad  mail  rdf  fee  iianiRkriirafegw 

raiiii.cliaaaicaadUfraai(IW.  I37fi  MP  2JRR 

CMBfMiiM  M  laaafeR  aiMMKa  aad  aaaw  dcfika  fee 
laaaa  ia  CcnaaaT  aad  Ike  NacikcaM  L'aiwd  Siaka  am 

M07-II7,  MPJIRI 

Ptcdictiaa  M  waaicf  kacdcficM  wcMkct  dhen  aMR.  pJ57- 

3*2,  MP  JdR2 

iMfact  ar  wet  aaaw  aa  viaMc.  Mraced  aad  aaSaBM  m 

aticaaaliia  aiRR.  ^^23-333,  SdO  3IRR 

Cnafaraim  atadio  a(  Ike  wiattt  diaiatt  M  ackciad 

inaa  ia  Eanfc  aad  ike  L'aiicd  Siaica  ilMR- 

iff^c  aactcMafenr.  ciyaal  kakk.  Mad  iwawfal  laaca  ia 
NMikcaaccni  laawaianai.  ilW.  F333-343, 

MP  2999 

praccediaff  am,  l3dF,  SRRRRT 

M«iaacicf-ware  rnfenwatc  dMia(  laiud  FnngMi" 
im*.Fll3-l»i  MP2tJR 

SaMt-tM<aci  liaFiralMC  aakyaaa  |IW.  fIIO-II*I 

MP275J 

SNOW  IV  ficM  caRcnaicM  dau  rtfMt  ilMR.  230f,  _ 

SIIRR-14 

SnufiK  metecaUff  dMiaf  Ike  SNOW’  IV  RcM  Ea.cn- 
MCM  am.  f3-I2,  MP  JRdR 

Siu-afcckic  iac<cMM.(2  am.  .13-13,  MP2R«I 

Ifewrir  iactc.cM.fica!  data  fee  SNOW  IV  am.  fIM- 
230,  MP2R4T 

0*1  rcfiMa  wtaikct  dau  apMaa  iltR*.  fI3R-I4^ 

■alaaa.C.a- 

FkUia.cacitalMaidSt.  Lawrence  R»«  kaafaif  act  dan 
wiwict  M  myu  am.  t3F,  MP  2I7R 

■aulLC-O. 

RATE  TkeiaCataceMfri»iafnslkcAtc«nudnec.nv 

-.cm  a'*'*- MPP*R 
Rnner  CLF. 

Rcseisc  phase  MFLC  method  foe  analyKS  of  TNT.  RDX 
HMXind2.d.DNTinmmuaonsuas*ew»ter(l95059) 

CR  B4*29 

Reversed  pharr  hi^t-performan^  hgm  I  <hri  mat  t  gf iphi  e 
detemmanon  of  nnraorgames  m  wwwwiions  wmamaicr 
,1954.  pi  70*  1 75,  MPJ449 

Ifitcrlalwea&Ky  cssIuuM  of  high-perfonmner  BgM 
chromatographsc  dcterminalson  of  wtroorgames  m 
tion  pteu  wastewater  (1954.  H.I74*I52|  MP  2454 

Deselofmm:  of  Ml  MaSytscal  uwihod  for  At  drserwunation 
of  etpfoseve  reiilncs  in  sod.  Fart  II  Alfitiinil  desefog 
meat  and  rwggrdncss  testing  (1955.  44m  CR  »4B 

Devefopment  of  an  ae^Mc^  method  for  the  dctcrmmirifn 
fdespfosivefcssdacswisml  Fart  3.  CAhseatrsetestre* 
vdu  Mid  final  prrfocmance  cs^aanow  (1^9.  59f , 

CR  BRBt 

t^ud  chzi'imiTrgf  spfcic  method  for  dcK/muncion  of  estract* 
Btn«Momatac  and  atramme  r  CM  duo  m  sod  (1959. 
p59d.f99]  MP2544 

Rnnmm.  ILT. 

M8C?o*e<4-gscaS  arzosoH  from  a  field  s^cc  damg  sprmklrr 
tmgsSRon  with  mavtcwatrr  (1975,  p27>*S5^  MP  1154 

RmutssI  arrosotv  {t*m  a  fic44  source  dNrmg  mnStiyfr  ipria 
kicr  trngstson  Derr  Creek  tnke  State  Park.  Ohsojl979, 


klcr  irngstson  Deer  Creek  tnke  Stat 
nzp, 

MscTobsofogic^  aeroiolv  fr<un  a  ficld*sd 
gstwie  iistem  (191*.  p45*75| 


ert  wastewater  tm* 
MP  I57B 


22S 


AUTHOR  INDEX 


JJ. 

Five>year  performance  of  CRREL  land  treatment  test  cells; 
water  quality  plant  yields  and  nutrient  uptake  t\919, 
24p.]  SR  78*26 

Roof  blisters  Physical  fitness  building.  Fort  Lee,  Virginia 
(1986,  15p.]  Sr  86-35 

Porous  Portland  cement  concrete  as  an  airport  runway  over¬ 
lay:  laboratory  evaluation  [1989,  20p )  SR  89-12 

Bayar,  3t. 

Performance  of  wall  coatings  for  concrete  and  masonry  build¬ 
ings  In  Aluka  (1989,  27  refs.]  SR  89-36 

R.B. 

Temporary  environment.  Cold  regions  habitability  (1976, 
162p.)  SR  76-10 

Post  occupancy  evaluation  of  a  planned  community  in  Arctic 
anada  (1980.  27p.)  SR  80-06 

Post  occupancy  evaluation  of  a  remote  Australian  communi- 
Shay  Gap,  Australia  (1980,  S7p)  SR  80-29 

Backer,  A. 

Airborne  electromagnetic  sensing  of  sea  ice  thickness  (1987, 
77p)  MP2673 

Iktet,  J. 

Observations  of  jOkulhlaups  from  ice-dammed  Strandline 
Lake,  Alaska  implications  for  pateohydrology  ( 1 987,  p  79- 
94]  MP  2307 

BaU,  D.L. 

Multifrequency  passive  microwave  observation  of  saline  ice 
grown  m  a  tank  (1988,  p.1687-1690]  MP  2489 

Baltaoa,  S. 

Field  investigations  of  a  hanging  ice  dam  (1982,  p.47S-488) 

MP  1833 

Ice  jams  in  shallow  rivers  with  floodplain  flow.  Discussion 
(1984,  p  370-371]  MP  1798 

Banfer,  R.H. 

Ice-cratenng  experiments  Blair  Lake,  Alaska  (1966,  Vanous 
pagtngs]  MP  1034 

Battnett,  B.M. 

Cazenovia  Creek  Model  data  acquisition  system  (1985, 
p.1424-1429}  MP  2090 

Banactt,  F.L 

Estimating  heating  requirements  for  buildings  under  con¬ 
struction  in  cold  regions— an  interactive  computer  ap¬ 
proach  (1977.  113p]  SR  77-03 

Temporary  protection  of  wintertime  building  construction, 
Fairbanks,  Alaska.  1976-77  (1977.  4tp]  SR  77-39 

Roof  construction  under  wintertime  conditions  a  case  study 
(1978.  34p)  SR  78-24 

Baison,  C 

lee  problems  associated  with  rivers  and  reservoirs  (1986, 
P.70-98J  MP  2185 

Permafrost  (1986,  p  99-106]  MP  2186 

Observations  of  jbkulhlaups  from  ice-dammed  Strandline 
Lake,  Alaska,  implications  for  paleohydrology  (1987,  p  79- 
94]  MP  2307 

Field  observations  of  thermal  convection  in  a  subarctic  snow 

cover  (1987,  p.105-118]  MP  2439 

Recent  glacier-volcano  interactions  on  Mt  Redoubt.  Alaska 
(1988,  18p)  MP  2431 

Baaaon.  CS. 

iOkuihliups  from  Strandline  Lake,  Alaska,  with  special  atten¬ 
tion  to  the  1982  event  [1989,  19p )  MP  2520 

Bentley,  CR. 

Reconsideration  of  the  mass  balance  of  a  portion  of  the  Ross 
ice  Shelf,  Antarctica  (1984,  p  381-384]  MP  1919 

Bentley,  D.L 

Fracture  toughness  of  model  ice  (1986,  p  365-376] 

MP  2128 

Resilient  modulus  of  freeze-thaw  affected  granular  so.is  for 
pavement  design  and  evaluation  Part  1  Laboratory  tests 
on  soils  from  Winchendon,  Massschusetls,  test  sections 
(1986,  70p)  CR  86-04 

Resilient  modulus  of  freeze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation.  Part  2.  Field  validation 
tests  at  Winchendon,  Massachusetts,  test  sections  (1986, 
62p]  CR  86-12 

Resilient  modulus  of  freeze-thaw  effected  granular  soils  for 
pavement  design  and  evaluation.  Part  3  Laboratory  tests 
on  soils  from  Albany  County  Airport  (1987,  36p  i 

CR  87-02 

Experimental  determination  of  the  fracture  toughness  of  urea 
model  ice  (1988,  p.289-297]  MP  2348 

Fracture  of  S2  columnar  freshwater  ice  floating  double  can¬ 
tilever  beam  tests  [1988.  p.152-161]  MP  2493 

Fracture  experiments  on  freshwater  and  urea  model  ice 
(1988,  152p)  MP  2502 

Fracture  toughness  of  columtisr  freshwater  ice  from  large 
scale  DCB  tests  (1989.  p  7-20]  MP  2545 

Berg,  R. 

Mobility  of  water  in  frozen  soils  (1982,  cl5p] 

MP  2012 

Effect  of  unconflned  loading  on  the  unfrozen  ^^ater  content 
of  Manchester  silt  (1983.  17p )  SR  83-11 

Revised  procedure  for  pavement  design  under  seasonal  frost 
conditions  (1983,  129p]  SR  83-27 

Survey  of  airport  pavement  distress  in  cold  regions  (1986, 
p.4l-50i  MP  2002 

Berg,  R.L. 

Heat  and  niOisture  flow  in  freezing  and  thawing  soils  a  Held 
study  (1975,  p  148-160)  MP  1612 


Near  real  time  hydrologic  data  acquisition  utilizing  the 
LANDSAT  system  (1975,  p.200-21 1]  MP  1055 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1976,  p.391-408]  MP  1377 
Thermolnsulattng  media  within  em^nkments  on  perennially 
frozen  soU  (1976,  161p)  SR  76-03 

Development  of  a  remote-reading  tensiometer/transducer 
system  for  use  in  subfreezing  temperatures  (1976,  p  31- 
45]  MP  897 

Galerkin  finite  element  analog  of  frost  heave  (1976,  p.  Hi¬ 
ll  3)  MP898 

Observations  along  the  pipeline  haul  road  between  Livengood 
and  the  Yukon  River  (1976,  73p.]  SR  76-11 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1976,  p  53-6^  MP  919 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p  234-237)  MP  927 

Use  of  a  light-colored  surface  to  reduce  seasonal  thaw  pene¬ 
tration  beneath  embankments  on  permafrost  (1977,  p.86- 

99]  MP  954 
Mathematical  model  to  predict  frost  heave  (1977,  p92- 

109]  MP  1131 

Temperature  effects  tn  compacting  an  asphalt  concrete  over¬ 
lay  (1978.  p.146-158)  MP  1083 

Design  considerations  for  airfields  in  NPRA  (1978,  p441- 
458]  MP  1086 

Improved  drainage  and  frost  action  criteria  for  New  Jersey 
pavement  design.  Phase  2-  Frost  action  (1978,  80p) 

SR  78-09 

Thaw  penetration  and  permafrost  conditions  associated  with 
the  Livengood  to  Prudhoc  Bay  road,  Alaska  (1978.  p.615- 
621]  MPU02 

Design  of  airfield  pavements  for  seasonal  frost  and  permafrost 
conditions  (1978,  18p)  MP  1189 

Improved  drainage  and  frost  action  criteria  for  New  Jersey 
pavement  design  Phase  2  (Data  analysis)  (1970,  Sip ) 

SR  79-15 

Mathematical  model  to  correlate  frost  heave  of  pavements 
with  laboratory  predictions  (1980, 49p )  CR  80-10 

Frost  heave  in  an  instrumented  soil  column  (1980,  p.211- 
221}  MP  1331 

Onc-dimensional  frost  heave  model  based  upon  simultaneous 
heat  and  water  flux  (1980,  p.253-262}  MP  1333 

New  Hampshire  field  studies  of  membrane  encapsulated  soil 
layers  with  additives  (1980,  46p)  SR  80*33 

Environmenul  engineering  and  ecological  baseline  mvcsltga- 
tions  along  the  Yukon  River-Prudhoe  Bay  Haul  Road 
(1980,  187p.]  CR  80-19 

Road  performance  and  associated  investigations  ( 1 980,  p  53- 

100]  MP  1351 

Field  cooling  rates  of  asphalt  concrete  overlays  at  low  temper¬ 
atures  ( 1 980,  11  p )  CR  80-30 

Some  approaches  to  modeling  phase  change  in  freezing  soils 
(1981,  p  137-145]  MP  1437 

Results  from  a  mathematical  model  of  frost  heave  t  i  98 1 .  p  2- 
6)  MP  1483 

Simulating  frost  action  by  using  an  instrumented  soil  column 
(1981,  p  34-42)  MP  1485 

Probabilistic-deterministic  analysis  of  one-dimensional  icc 
segregation  in  a  freezing  soil  column  [1981,  p  127-140) 

MP  1M4 

Sensitivity  of  a  frost  heave  model  to  the  method  of  numerical 
simulation  (1982,  p.l-lO)  MP  1567 

Effect  of  color  and  texture  on  the  surface  temperature  of 
asphalt  concrete  pavements  (1983,  p  57-61)  MP  1652 
Field  tests  of  a  frost-heave  model  (1983.  p  409-414) 

MP  1657 

Comparison  of  two-dimensional  domain  and  boundary  inte¬ 
gral  geothermal  models  with  embankment  freeze-thaw  field 
data  (1983.  p  509-513)  MP  1659 

Investipslion  of  tra.t$ien(  processes  in  an  advancing  zone  of 
freezing  (1983,  p  821-825)  MP  1663 

Two-dimensional  model  of  coupled  heat  and  moisture  trans¬ 
port  in  frost  heaving  so'ls  (1984,  p.91-98]  MP  1678 

Pros'  action  and  its  control  (198'*,  145p.)  MP  1704 

Survey  of  methods  for  classifying  frost  susceptibility  (1984, 

P  104-141)  MP  1707 

Status  of  numerical  models  for  heat  and  mass  transfer  in  frosi- 
susceptible  soils  (1984,  p67-71)  MP  1851 

Two-dimensional  model  of  coupled  heat  and  moisture  trans¬ 
port  in  frost-heaving  soils  (1984,  p  336-343} 

MP  1765 

Partial  veriHcation  of  a  thaw  settlement  model  (1985,  p  18- 
25)  MP  1924 

Hydraulic  properties  of  selected  soils  (1985.  p  26-35) 

MP  1925 

Frost  heave  of  full-depth  asphalt  concrete  pavements  (1985, 

P  66-76)  MP  1927 

Model  of  2'dimcnsional  freezing  front  movement  using  the 
complex  variable  BE  method  (1985,  9p]  MP  2077 

Frost  action  predictive  techniques  an  overview  of  research 
results  (1986.  p  147-161)  MP  2267 

Frost  action  predictive  techniques  for  roads  and  airfields  A 
comprehensive  survey  of  research  findings  (1986,  45p ) 

CR  86-18 

Statement  of  research  needs  to  address  airport  pavement  dis¬ 
tress  (1987.  p.981-1012j  MP  2234 

Unfrozen  water  contents  of  undisturbed  and  remolded  Alas¬ 
kan  silt  as  determined  by  nuclear  magnetic  resonance 

(1988.  17pj  CR  88-19 

Pavement  design  for  seasonal  frost  conditions  current  and 
future  methods  (1988,  12p)  MP  2547 


Performance  of  pavement  at  Central  Wisconiin  Airport 

(1989,  p  92-103]  MP3483 

Comparison  of  insulated  and  noniniulated  pavements  (1989, 
p  367-378)  MP  2471 

Definition  of  research  needs  to  address  airport  pavement  dis¬ 
tress  in  cold  regions  (1989,  142p.]  CR  89-10 

Monitonng  psvement  performanc:  in  seasonal  froat  areas 
(1989,  p.ia-19]  MP  2584 

Unfrozen  water  contents  of  undisturbed  and  remolded  Alas¬ 
kan  silt  (1989.  p.103-111]  MP2883 

Berger,  R.H. 

Snowpack  optical  properties  in  the  infrared  (1979,  16pi 

CR7M1 

Analysis  of  vehicle  tests  and  oerformance  predictions  (1981, 
p  51-67]  MP1477 

Airborne  snow  and  fog  distnbutiona  (1982,  p.217-223] 

MP  1562 

Snow  and  fog  particle  size  meuurements  (1982.  p.47-58] 

MP  mi 

Falling  snow  chsrscteristics  and  extinction  (1983,  p.61*69) 

MP  1756 

Developing  a  model  for  predicting  snowpack  parameters  af¬ 
fecting  vehicle  mobility  (1983,  26p  j  CR  8^16 

Snow  characterization  at  SNOW-ONE-B  (1983,  p.l55* 
195}  MP  1847 

Characteriution  of  snow  for  evaluation  of  its  effect  on  elec- 
Iromsgnetic  wave  propagation  (1983,  p  35-42} 

MP  16a 

Observations  of  the  bsckscatter  from  snow  at  millimeter 
wavelengths  (1986.  p.311-316]  MP  2665 

Comments  on  the  characteristics  of  in  situ  snow  at  millimeter 
wavelengths  (1986,  p.317.320}  MP  2666 

Scsitenng  at  mm  wavelengths  from  in  situ  snow  (1986, 
p.  1.6. 1-1. 6.2}  MP2141 

Overview  of  obscuration  m  the  cold  environment  (1988, 
p  537-555}  MP  2609 

Radar  back^atter  comparisons  of  a  2-  to  S-GHz  FMCW 
radar  and  a  35-GHz  radar  (1989,  p.l33-l36) 

MP  2631 

Airborne  particle  measurementa  (1989,  p.31)  MP  26a 

Berggren,  P.A. 

User's  index  to  CRREL  land  treatment  computer  programa 
and  data  flies  (1982,  65p  ]  SR  8^26 

Corps  of  Engineers  land  treatment  of  wutewater  reaearch 
program  an  annotated  bibliography  (1983,  82p.) 

SR  83-09 

Best,  W.C 

Design  procedures  for  underground  heatsink  systems jl979, 
I86p.  in  vsr.  psgni.)  $R  79-08 

Bezinge,  A. 

Glaciers  and  sediment  (1986,  p  53-69]  MP  2154 

Blgl,  S.R. 

Comparative  fleld  testing  of  buned  utility  locators  (1984, 
25p)  MP1977 

Change  m  orientation  ot  artillery-delivered  anti-tank  minea  in 
snow  (1984,  20p )  CR  84-20 

Detection  of  buned  utilities.  Review  of  available  methods 
and  a  comparative  Field  study  (1984,  36p.}  CR  84-31 
Permafrost,  seasonally  frozen  ground,  snow  cover  and  vegeta¬ 
tion  m  the  USSR  (1984.  128p }  SR  84-36 

Locating  buried  utilities  (1985,  48p }  SR  85-14 

Cold-tcmpcrature  characterization  of  polymer  concrete 
(1986.  46p)  MP2521 

Detecting  underground  ol^ccts/uiilities  (1987,  p.36-43} 

MP  2281 

Bilello.  M.A. 

Mesoscale  measurement  of  snow-cover  properties  (1973, 

P  624-643}  MP  1029 

Environmental  analyses  in  the  Kootenai  River  region,  Mon¬ 
tana  (1976,  53p}  SR  76-13 

Study  of  climatic  elements  occurring  concurrently  (1976, 
p.23-30}  MP  1613 

Kolyma  water  balance  station,  Magadan  Oblast,  northeast 
USSR.  United  Slates-Soviet  scienitflc  exchange  visit 
(1977,  66p.}  SR  77-15 

Ice  decay  patterns  on  a  take,  a  nver  and  coastal  bay  in  Canada 
(1977,  P12D-127)  MP969 

Decay  patterns  of  land-fast  sea  ice  in  Canada  and  Aluka 
(1977.  p.l-lO,  MPlldl 

Subarctic  watershed  research  in  the  Soviet  Union  (1978, 
p.305.313j  MP  1273 

Analysis  of  the  midwinter  temperature  regime  and  snow  oc¬ 
currence  in  Germany  (1978,  56p}  ^  78-21 

Climatic  survey  at  CRREL  in  association  with  the  land  treat¬ 
ment  project  (1978,  37p)  SR  78-21 

Notes  and  quotes  from  snow  and  ice  observers  in  Aluka 
(I979.p.n6-I18)  MP  1631 

Relationships  between  January  temperatures  and  the  winter 
regime  in  Germany  (1979,  p  17-27j  MP  1218 

Maximum  thickness  and  subsequent  decay  of  lake,  nver  and 
last  sea  ice  in  Canada  and  Aluka  (1980,  160p.} 

CR  80-06 

NVinter  environmental  data  survey  of  the  drainage  bum  of  the 
upper  Susitne  River,  Aluka  (1980,  30p.)  SR  80-19 
Pothole  primer,  a  public  administrator's  guide  to  understand¬ 
ing  and  managing  the  pothole  problem  (1981,  24p] 

MP  1416 

S)noptic  meteorology  dunng  the  SNOW-ONE  field  expen* 
ment  (1981,  55p}  SR  81-27 


226 


AUTHOR  INDEX 


jetween  December  1081  and  February  1982  [1982,  p,9. 

IXSTv^^NOW-ONrASp”?^^^^^ 

_ _ _ _  ...  MPI754 


Refiratl  ud  i^nil  diunbutioiu  of  low  preuure  we«ther 
•yilenu  in  and  around  Norwegian  watera  [1986,  p.S3-66) 

®f  'ondillons  observed  on  the  Ohio 
lUver  at  Cineinnati  [1987.  p.70.7^  Itjp  2260 

’  ^Whte  near 

tne  White  River  in  South  Dakota  (1987,  p.lS4*162] 

MP  2399 

Coni(«^  of  snowfall  amomu  and  snow  depths  for  loca- 
*"**  f^of»i'«t  United  Sutes  jl988, 

Computer-^nerated  graphics  of  river  ice  conditions  jl988. 

''flSl?  a?o““  ™  ““  *"'•''“7  *n<l  Monongahela  riven 
(itfSo,  4Jp.j  88*25 

tiona  in  Europe  and  the  United  Sutes  (1989,  p  283*293i 

MP  3598 

■itifaia,  i. 

®  *•'"  venations 

Bltal;".  ^ 

iiflhsion  wave  flow  routing  model  with  applica¬ 
tion  to  flow  in  tailwatcn  (1983,  dip*  CrIw 

MSSf'*"*  '•^'“’'7  varied  flow  in  Uilwatcn  [1988,  p.27|. 

^hus;;?'ofTcir.£'„iSt“ur^^^^^^  . '• 

BI,»,v1h,A. 

CBR  operations  in  cold  weather;  a  bibliography,  Vol  1  rl  989 

BlaJlS’w.  , 

for  Windsor  sandy  loam  [1988,  37p.,  CR  88-36 

h988  7^  d'temined  by  nuclear  magnetic  resonance 
(lyee,  I7pj  88*19 

^  the  use  of  the  phi*vanable  to  describe  the  state  of  water 
in  porous  media  (1989, 7p.j  ^  59.03 

well  casing  mstenals  for  monilonng  select* 
ed  trace  level  organics  in  ground  water  (1989,  29p  j 

89*18 

ConiMrison  of  soil  freezing  curve  and  soil  waier  curve  data 
for  Windsor  sandy  loam  [1989,  p.2  205-2210) 

""un”"i"  rmTp.Yo"“n,“"‘'“'“''*‘‘  '‘™SS 

To«Jliu“ltw:p?2"-32“ 

o*  “"'■'.““'I  *««  wnlent  behavior  using  freezing 
point  depression  diu  [1990,  p.54-60]  MP  2677 

wJterconieni’rtljiV.liy'''  measured  unfrozen 

^(^nviljr  [1990.  7p.i  CR  90-05 

'*On*IL‘‘*«^"  wastewsler  Iresiment  in  cold  climsics  ,1984.  , 

Ukes  Project.  Miine  tl9y8,  9  leaves,  MP  i  w  . 

^%*l«-17(i‘''  Dickcy-Lincoln  dam  sue 

BUfdall,  C.I.  ^ 

‘‘'f“'malion  under  a  vchiclt  ^ 

(1701,  ^op]  SR  81*17 

''?IOg'l'"faI?'“'“’ m  shallow  snow  r 

(1701,  lopj  gjj  81*30 

msirumcnied  vehicle  lot  cold  B 

regions  mobility  measurements  (1982,  Ilpj  MP  1515 


•  '^t'i^’n"?21f?*o°i  Pttformance  evalua- 

lion  (i7o2,  7pj  13 

CRREL  instrumented  vehicle:  hardware  and  software j  1983, 
x  T\  83*03 

•  °S55f  t?«!‘K  Kp.;**  "'““■SfiTk? 

I  Multivariable  regression  algorithm  [1983,  41p  j 

-  .  .  SR  83-32 

I  »7stem  for  militatv 

I  wheeled  vehicles  [1985.  p  277-280)  MP3IDi 

j  Measurement  end  evaluation  of  tire  performance  under  win- 
ter  conditions  [1985,  p.198-228)  MP  2387 

‘"eJSSS.  or^S  Wo'kAop  on  Measurement  and 

•  Aru^tah  Conditions, 

AlU,  Utah.  U.|4,  Apnl  1983  (1985,  I77p.j 

^  d>  .  .  SR  85*15 

Ne^  for  snow  tire  characteriution  and  evaluation  rl985 
^  ,  MP  3043 

Instrumented  Vehicli  for  cold 
regions  mobility  measuremenu  (1985,  p.9>20) 

MP  3044 

Winter  tire  testt:  1980-81  (198$,  p.l35*151,  MP  3045 
traction  testing  procedures  rl985 
.  Mi>3046 

micfoslped  and  conven¬ 
tional  radial  Ure  designs  (1986,  Up.}  SR  86*39 

motion  resistance  in  shallow  snow  (1987,  p  296* 

1/  L- !  MP  2248 

vehicle  mobility  over  snow  (1987.  p  265*266j 

W  V .  a  . .  MP  2420 

Mobility:  working  group  report  (1987,  p  273-274} 

-  u  .  ,  MP2423 

^rnor[r98^V6“7*-”65’^  *“^1513^3 

cicrs  (19»8,  p.377-388)  MP  2486 

EviluatiM  of  tte  CatcrpillM  Challenger  tractor  for  use  in 
Antarctica  [1989,  12p.  -f  figs.,  MP  2718 

74hii:le  snow  mobility  test  program 

Blaii^acS’ 

JJwX  +‘."p?Sl"Jtf •"‘’mpI^iI 

*2?  of  plaUnum  probea  for  meaa- 

urement  of  redoz  potenlitl  (1978.  gp.,  Sr  7(^2^ 

Evaluation  of  nitrification  inhibitors  in  cold  regions  land 
treatment  of  wastewater  Perl  1.  Nitrapynn  (1979, 25p) 

m  1.  a  «»  SR  79-18 

Blenchard,  P.P. 

••'•iS®'*U7  irown  sea  ice  [1989, 

b,J^bT\ 

Effect  of  sediment  organic  raetter  on  migration  of  venous 
M976“?ain''”"“'"“  d'>P®“i  of  dredged  material 

Bloffi””’  ««’»«» 

* "t?  '"•'"*'*'"8  charecteiislics  of  petnufrosi 
beneath  the  Beaufort  Sea  (1976,  p.391>408)  MP  1377 


Blumthiler.  M.  tRii-ii 

Study  of  water  drainage  from  columns  of  snow  [1979, 19p , 

Bohrei^C  « 

Polarization  of  skylight  [1984,  p  261-265,  MP  17*4 

Bohnii,  CF. 

''u™«%Tf261.271^‘“‘ 

Bonde,  TJ.H. 

Umnolo^cal  invesUgstions:  Uke  Koocanusa.  MonUna. 

Part  1.  Pre-impoundment  study,  1967-1972  [1982, 184p] 
t  .  ,  .  .  SRtf^21 

Umnologlcal  mveaUgtuonsi  Uke  Koocanusa  Montana, 
ran  3.  Basic  data,  post-impoundment,  1972-1978  (1982, 

'  Sr  12-25 

Borhuid,  S.L.  " 

Growth  of  EO/AD/S  model  ice  in  a  small  lank  [1988,  p  47- 


^Fou*ri?r?e'chXT‘ll7r8‘^f  7«1 

n  .  ,  S* 

'"Sineenng  characteristics  of  petmtftost 
beneath  the  Beaufort  ^a  (1976,  p  53*60)  MP  919 
Ddincslion  and  engineering  chtractenstics  of  permafrost 
benesth  the  Beaufort  See  (1977.  p  234-237,  MP  927 

‘o'*  'USioMtins  charactenstics  of  permsfrosi 
benesth  the  Beaufort  ^a  (1977,  p  385-395,  MP  1074 

*"  «"'-8'»»>ed  permafrost 
(iv//.  P.Z82-3I3,  ^,p 

Fr«tt-ehsw  enhancement  of  the  drainage  and  consolidation 

10*77  li*"'*'*  ■"  confined  disposal  areas 

t  yr7,  94p,  MP978 

“1?  '"*'"'"'"8  charectenstics  of  permsfrosi 
benesth  Ihe  Beaufort  See  [1977,  p.432-440,  MP  1077 

1977  CRREL-USGS  permefrosi  progrem  Besufort  Sea,  Alas¬ 
ka,  operational  report  (1977,  I9pj  5j,  77,4, 

*  o'*  '■J*'"''™? '•’"•ctenstics  of  permafrost 
benesth  Ihe  Beaufort  &e  [1977,  p  518-521,  MP  1201 

Densificiiion  by  freezing  and  thawing  of  fine  material 
dredged  from  waterways  [1078,  p  622-628,  MP  1103 

ffsv'rViIIlfnUr  ^'"0*  '’*,*“*’*'•  l>«™»frosi  in  Ihe  Prudhoe 
Bay  region  of  the  Besufort  Sea  [1978.  p.629-635i 

.  .  MPU04 

.lojo  P'™*''®**'  P'U'l'i®®  Bey.  Alaska 

{  V79,  45p,  CR  79-07 

n  1  *  .  .  MP  1591 

“sTve  ™r?l™[I9M.«p'’, "'"-‘“"‘a  80'’-26 


1^9  - .  .  —  V  W  ...wawavi  aw  Igg  •  BUIBU  WIK  (1709,  P  4/* 

*-g  Beea^E. 

Soil  microbiology  (1981,  p.38.44)  MP  1753 

3p  Botwortk,  H. 

““telpT* ’’•'‘Si'glSI 

,3  “’^985??l?r 

i„  Bosworth,  H.W. 

*'t“l983  “o  condltiona 

1C  tl983,p,l  17-123,  MP1635 

*’  774  via"  “"'*” ‘"I*  >‘>ioratoiy  conditions (1985, 

P  2008 

'*  ’^‘loSa  4^’^  *“Wniion.  New  Hampehire 

In  [tvao,  62p)  CR  16-10 

8  Ttiazial  testing  of  first-year  aea  ice  [1986.  4lp., 

"  s.  V  •  CR  H-U 

5  Mukluk  ice  streat  measurement  program  tl9S8,p.4S7-463, 

.  Bonos.  M.M.  MP2iS4 

*  1  alJ  9,'®®“*“'®*  f®f  umlerground  heat  sink  syslemt  tl  979, 

I86p.  in  var.  pagns.)  SR  7941 

Botz,  J  J.  “ 

’  *"  ‘O’Mnkment  with  frozen  soil  |1980. 

1  _  SRIWl 

BoBzottn,  J.R. 

’  '^,I07?7i?'"‘  ®*  **“***•«  «  West  Dover.  Vermont 

[1977,  24p,  SR  77-33 

bpray  ipplicition  of  wastewater  effluent  in  West  Dover.  Ve^ 
r  n'®nt;»niniliilisseMment|1979,  3lpj  SR  79^ 

Freezing  problems  isaocitted  with  spray  im’gition  of  wia- 
I  lewater  during  the  winter  [1979,  12p.j  SR  79*12 

I  Land  ireetment  systems  and  the  environment  [1979,  p  201- 

.  *  ,  ,  MP1414 

Removal  of  organics  by  overland  flow  [1980,  9p , 

C  MP  1362 

'filuent  in  a  cold  climate- 
performtnee  evaluation  of  a  full-scale  plant  [1980,  p.620- 

.  ’  ,  MPt403 

?l“8llp«/°492r"’'‘'" 

'^eVrion^  M982?96pT'"‘  »®^ 

*"9'8rp'547-'55r‘  ”'^if §?;5 

'^r*1984’“J 4i?i*a?j*"“  ‘*“P®">  ®"  Pcraianeni  snow  fields 
^984,  p  401-413,  MP1714 

Observations  dunng  BRIMFROST  ’83  [1984,  36p . 

A  ■  •  ,  .  SR  84-10 

"H*  .*1*“  '"*‘’l™''®"  resulla  at  a  proposed  North  Caroline 

wastewater  treatment  site  (1984, 24p.}  SR  #4.]] 

f*®>liliea  in  the  cold 

icgiuna  (J794,  ODp.}  gj( 

z'ia'inv.*"”'  ‘*“9®"'  ®n  P®™snent  snowfielda 
[1985,0  344-350,  MP  1792 

Tw^p’Hfr  ’’[.““■fOO-t^'n-pccBoot Reverse Osmo- 

ter  bsVtterfeld  ;r986r6p'';‘- 

*"'8^'.^*™  P'°^“®‘  **l®'  flUilily  from  Ihe  600-|tllon-pet- 
hour  reverse  osmosis  water  punficstion  unit.  Reid  water 
supply  on  the  winter  betilelfeld  (1988.  7p,  SR  88-02 

Bowen,  S. 

Proceedings  1972  Tundra  Biomc  symposium  (1972. 21  Ip , 

A  .  .  .  MP1S74 

Arctic  research  of  Ihe  Uniled  Stales.  Vol.3  [1989.  71p] 

**199?  ,*I9M  P'*n  biennial  revision-  1990- 

1771  (ivay, /2p.j  MP  2^ 

Arctic  research  of  ihe  United  Sutes.  Vol  4  [1990.  120p  j 
Bowen.  S.L 

SNOW-ONE-B  dsu  report  (1983,  384p.,  SR  83-f6 


227 


AUTHOR  INDEX 


BoweB«  S.L.  (coat) 

CaUloi  of  smoke/obscurant  characteriaanon  instruments 
tl984,  p.77.82i  MP  1865 

Arctic  research  of  the  United  States,  Vol.l  tl987,  121p] 

MP  2306 

Arctic  research  of  the  United  States.  Vol.2  rl988,  76p] 

MP  2379 

Arctic  research  in  the  United  Sutes,  Voi.3  [1989,  72p.] 

MP  2653 

Boyne,  H.S. 

Intercompanson  of  snow  cover  liquid  water  measurement 
techniques  (1987,  p.l67>t72]  MP  2262 

Comparison  of  snow  cover  liquid  water  measurement  tech* 
niques  (1987,  p.1833-1836)  MP  2283 

Radar  backscatter  compansons  of  a  2*  to  S*GHz  FMCW 
radar  and  a  3S‘GHz  radar  (1989,  p  133*136} 

MP  2631 

Bracy,  L.R. 

IMPACT  OF  SPHERES  ON  ICE  CLOSURE  (1972. 
p473)  MP988 

Brass,  G.W. 

Geochemistry  of  freezing  brines.  Low*temperature  proper* 
tics  of  sodium  chloride  (1987,  1  Ip  j  CR  87*13 

Bredow,  J. 

Radar  backscattering  from  artificially  grown  sea  ice  (1989, 
p  259*264)  MP2667 

Bredthaoer,  S. 

Runoff  from  a  small  subarctic  watershed,  Alaska  (1983. 
p.n5*l20j  MP  1654 

Bredthauer,  S.R. 

Drainage  network  analysis  of  a  subarctic  watershed;  Caribou* 
Poker  Creeks  research  watershed,  interior  Alaska  (1979, 
9pi  SR  79*19 

Drainage  network  analysis  of  a  subarctic  watershed  (1979, 

P  349*359)  MP  1274 

Tundra  lakes  as  a  source  of  fresh  water:  Kipnuk,  Alaska 
(1979,  16p.)  SR  79*30 

Brewer,  M.C 

Effects  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Lonely,  Alaska  (1977,  32p)  SR  77*31 

Effects  of  low  ground  pressure  vehicle  traRlc  on  tundra  at 
Lonely,  Alaska  (1978.  63p.)  SR  78*16 

Long*term  effects  of  offroad  vehicle  traffic  on  tundra  terrain 
(1984.  p.283*294}  MP  1820 

Britton,  K.B. 

Low  temperature  effects  on  sorption,  hydrolysis  and  photof* 
ysis  of  organophosphonates^a  literature  review  (1986. 47 
refs.)  SR  86*38 

Prediction  of  octanol«water  partition  coefllcienis  of  organo* 
phosphonates:  Evaluation  of  stnicture*function  relation* 
ships  (1988.  24p)  SR  88*11 

Brock.  CA. 

Lidar  detection  of  leads  in  arctic  sea  ice  (1990.  p.l  19*123) 

MP  2733 

Brockett,  B.E. 

Environmental  analyses  in  the  Kootenai  River  region.  Mon* 

tana  (1976,  53p)  SR  76*13 

Microbiological  aerosols  from  a  field  source  dunng  sprinkler 
irrigation  with  wastewater  (1978,  p  273*280] 

MP  1154 

Mass  water  balance  during  spray  irrigation  with  wastewater  at 
Deer  Creek  Lake  land  treatment  site  (1978,  43p) 

SR  79*29 

Construction  and  performance  of  platinum  probes  for  meas¬ 
urement  of  redox  potential  (1978,  8p )  SR  78*27 

Bacterial  aerosols  from  a  field  source  during  multiple-sprin- 
kler  irrigation  Deer  Creek  Lake  State  Park,  Ohio  (1979, 
64p)  SR  79*32 

Drilling  and  coring  of  frozen  ground  in  northern  Alaska. 

Spring  1979  (1980.  14p.]  $R  80*12 

Infiltration  characteristics  of  soils  at  Apple  Valley,  Minn . 
Clarence  Cannon  Dam,  Mo,  and  Deer  Creek  Lake,  Ohio, 

land  treatment  sites  (1980.  41p)  SR  80*36 

Hydraulic  characteristics  of  the  Deer  Creek  Lake  land  treat¬ 

ment  site  during  wastewater  application  (1981,  37p] 

CR  81*07 

Baseline  water  quality  measurements  at  six  Corps  of  Engi* 
neers  reservoirs,  Summer  1981  (1982.  55p)  SR  82*30 
Microbiological  aerosols  from  a  field-source  wastewater  irri¬ 
gation  system  (1983.  p  65-75)  MP  1578 

Observations  on  ice-cored  mounds  at  Sukakpak  Mountain, 
south  central  Brooks  Range,  Alaska  (1983,  p9I-96) 

MP  1653 

Interaction  of  gravel  fills,  surface  drainage,  and  culverts  with 
permafrost  terrain  (1984,  35p)  MP  2215 

Prototype  drill  for  core  sampling  fine-grained  perennially 
frozen  ground  (1985.  29p)  CR  85*01 

Sub*ice  channels  and  longitudinal  frazil  bars,  tcc-covcrcd 
Tanana  River.  Alaska  (1986,  p465*474j  MP  2129 
Frazil  ice  pebbles  frazil  icc  aggregates  in  the  Tanana  River 
near  Fairbanks,  Alaska  (1986.  p  475*483)  MP  2130 
Morphology,  hydraulics  and  sediment  transport  of  an  icc- 
covered  river.  Field  techniques  and  initial  data  (1986, 
37p)  CR  86*11 

Development  of  a  frazil  ice  sampler  (1986,  i2p ) 

SR  86*37 

Auger  bit  for  frozen  fine-grained  soil  (l«86.  Ilpj 

SR  86*36 

Bit  design  improves  augers  (1987.  p  453*454)  MP  2269 
Evaluation  of  the  magnetic  induction  conductivity  method  for 
detecting  frazil  tee  deposits  (1987.  12p.)  CR  87*17 


Evaluation  of  several  auger  bits  in  frozen  fine*grained  soils, 
asphalt,  and  concrete  (1988.  lOp)  SR  8^08 

Ice  cover  distnbution  in  Vermont  and  New  Hampshire  Atlan¬ 
tic  salmon  rearing  streams  (1988,  p.85*96)  MP  2473 
Field  assessment  of  fisheries  habitat-enhancement  structures 
in  Bingo  Brook,  Vermont,  after  the  Spring  1989  ice  run 
(1989,  12p.)  MP  2744 

Cryogenic  sampling  of  frazi!  ice  deposits  (1989,  6p ) 

SR  89*28 

Iri'Situ  sampling  and  charactenzation  of  frazil  ice  deposits 
(1990,  p  193*205)  MP  2694 

Brohm,  D.R. 

Application  of  removal  and  control  methods.  Section  1: 
Railways:  Section  2:  Highways;  Section  3.  Airporu  (1981, 
p  671*706)  MP1447 

Bronsoii,  W.A. 

.Spray  application  of  wastewater  eflluent  in  a  cold  climate: 
performance  evaluation  of  a  full-scale  plant  (1980.  p  620* 
626)  MP  1403 

Energy  conservation  at  the  West  Dover,  Vermont,  water  pol¬ 
lution  control  facility  (1982,  18p.)  SR  82*24 

Brothersoa,  D.E. 

Roofer:  a  management  tool  for  maintaining  built-up  roofs 
(1989.  p  6*10]  MP  2488 

ROOFER;  a  management  tool  for  maintaining  built-up  roofs 
(1989. 9p)  MP  2576 

Brown,  3, 

Tundra  biome  program  (1970,  p  1278)  MP  881 

Tundra  biome  applies  new  look  to  ecological  problems  in 
Alaska  (1970,  p.9]  MP  880 

Word  model  of  the  Barrow  ecosystem  (1970,  p  41-43) 

MP  943 

Synthesis  and  modeling  of  the  Barrow,  Alaska,  ecosystem 
(1970,  p.44.49]  MP  944 

Environmental  setting.  Barrow,  Alaska  (1970,  p  50-64) 

MP  945 

Bibliography  of  the  Barrow,  Alaska.  IBP  ecosystem  model 
(1970,  p.65.71)  MP946 

Ecological  effects  of  ot!  spills  and  seepages  In  cold-dominated 
environments  (1971,  p  61*65)  MP  905 

Abiotic  overview  (1971,  p  173*181)  MP  906 

Prediction  and  validation  of  temperature  in  tundra  soils 
(1971,  p.l93*l97j  MP907 

US  Tundra  Biome  central  program  1971  progress  report 
(1971,  p.244.270)  MP909 

Summary  of  the  1971  US  Tundra  Biome  Program  [1972. 

p  306*313)  MP995 

Proceedings  1972  Tundra  Biome  symposium  (1972, 21  Ip ) 

MP  1374 

Soil  properties  of  the  Internationa)  Tundra  Biome  sites 
(1974,  p.27.48j  MP  1043 

Snow  accumulation  for  arctic  freshwater  supplies  (1975, 
p  218*224)  MP860 

Barrow.  Alaska,  USA  (1975,  p.73*124)  MP  1050 

Computer  simulation  of  the  snowmelt  and  soil  thermal  regime 
at  Barrow,  Alaska  (1975,  p  709*715)  MP  857 

Ecological  investigations  of  the  tundra  biome  in  the  Prudhoc 
Bay  Region.  Alaska  (1975,  215p)  MP  1053 

Selected  climatic  and  soil  thermal  characteristics  of  the 
Prudhoc  Bay  region  (1975.  p.3'12)  MP  1054 

Delineation  and  engineenng  charactenstics  of  permafrost 
beneath  the  Beaufort  Sea  (1976.  p  391-408)  MP  1377 
Climatic  and  soil  temperature  observations  at  Atkasook  on 
the  Meade  River,  Alaska,  summer  1975  (1976,  25p) 

SR  76*01 

RATE— The  infiuence  of  grazing  on  the  Arctic  tundra  ecosys¬ 
tems  (1976.  p  153*160]  MP  970 

Arctic  tran'-pqrtation  operational  and  environmental  evalua¬ 
tion  of  an  air  cushion  vehicle  in  Northern  Alaska  [1976. 
7p]  MP894 

Ecological  and  environmental  consequences  of  off-road  traf¬ 
fic  in  northern  regions  (1976.  p  40-53)  MP  1383 

Delineation  and  engineering  characteiMtics  of  permafrost 
beneath  the  Beaufort  Sea  (1976,  p  53-60)  MP  919 
Environmental  analyses  in  the  Kootenai  River  region.  Mon* 
una  (1976.  53p)  SR  76*13 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p  234-237)  MP  927 

Arctic  transportation  operational  and  environmental  evalua¬ 
tion  of  an  air  cushion  vehicle  in  northern  Alaska  [1977, 
p  176-182)  MP985 

Symposium,  geography  of  polar  countries,  selected  papers 
and  summaries  (1977.  61p )  SR  77-06 

Computer  modeling  of  terrain  modifications  m  the  arctic  and 
subarctic  (1977,  p  24-32)  MP  971 

Revcgetation  and  erosion  control  observations  along  the 
Trans-Alaska  Pipeline— 1975  summer  construction  season 
(1977.  36p)  SR  77*08 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977.  p  385-395)  MP  1074 
Effects  of  low-pressure  wheeled  vehicles  on  plant  communi¬ 
ties  and  ^cils  at  Prudhoc  Bay.  Alaska  (1977,  49p) 

SR  77-17 

Effects  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Unely,  Alaska  (1977.  32p )  SR  77-31 

Delineation  and  engineering  charactenstics  of  permafrost 
beneath  the  Beaufort  Sea  (1977.  p  432*440]  MP  1077 
Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977.  p5lS-521)  MP  1201 
1977  tundra  fire  m  the  Kokoiik  River  area  of  Alaska  [1978, 

P  54*58)  MPIU5 


Ecological  baseline  investigations  along  the  Yukon  River* 
Prudhoc  Bay  Haul  Road,  Alaska  (1978,  131p] 

MP  1115 

Distribution  and  properties  of  road  dust  and  its  potential  im* 
pact  on  tundra  along  the  northern  portion  of  the  Yukon 
River-Prudhoe  Bay  Haul  Road.  Chemical  composition  of 
dust  and  vegetation  (1978,  p.l  10*1  II)  MP  1116 

Oimatic  and  dendrochmatic  indices  in  the  discontinuous  per* 
mafrost  zone  of  the  Central  Alaskan  Uplands  ( 1 978,  p  392* 
398)  MP  1099 

Thaw  penetration  and  permafrost  conditions  associated  with 

the  Livengood  to  Prudhoe  Bay  road,  Alaska  (1978,  p  615* 
621)  MP1102 

1977  tundra  fire  at  Kokoiik  River,  Alaska  (1978,  llp) 

SR  78*10 

Ecological  baseline  investigations  along  the  Yukon  River* 
Prudhoe  Bay  haul  road,  Alaska  (1978,  131p) 

SR  78*13 

Effects  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Unely,  Alaska  (1978,  63p.)  SR  78*16 

Introduction  to  the  Workshop  on  Ecological  Effects  of  Hy* 
drocarbon  Spilb  m  Alaska  (1978,  p  155*157) 

MP  1183 

Effects  of  crude  and  diesel  oil  spill  on  plant  communities  at 
Prudehoe  Bay,  Alaska,  and  the  denvatton  of  oil  spill  sen* 
sitivity  maps  (1978.  p  242*259)  MP  1184 

Humin*induced  thermokarst  at  old  dnll  sites  in  northern 
Alaska  (1978,  p.16-23)  MP  1254 

Tundra  disturbances  and  recovery  following  the  1949  ex* 
ploratory  drilling.  Fish  Creek,  Northern  Alaska  (1978, 
8!p]  CR  78*28 

Physical  and  thermal  disturbance  and  protection  of  perma* 
frost  (1979.  42p)  SR  79*05 

Landsat  digital  analysis  of  the  initial  recovery  of  the  Kokoiik 
River  tundra  fire  area,  Alaska  (1979,  15p)  MP  1638 
Geobotanical  atlas  of  the  Prudhoe  Bay  region.  Alaska  (1980, 
69p)  CR  80*14 

Workshop  on  Environmental  Protection  of  Permafrost  Ter* 
rain  (1980.  p.30-36)  MP  1314 

Arctic  ecosystem,  the  coastal  tundra  at  Barrow,  Alaska 
[1980,  57 Ip.)  MP1355 

Coastal  tundra  at  Barrow  (1980,  p.l*29]  MP  1356 

LANDSAT  digital  analysis  of  the  initial  recovery  of  burned 
tundra  at  Kokoiik  River,  Alaska  [1980,  p  263*272) 

MP  1391 

Environmental  engineering  and  ecological  baseline  investiga* 
tions  along  the  Yukon  River*Prudhoe  Bay  Haul  Road 
(1980,  187p)  CR  80-19 

Road  and  its  environment  (1980.  p.3*52]  MP  1350 

Tundra  and  analogous  soils  (198),  p  139*179} 

MP  1405 

Abiotic  components;  introduction  [1981,  p.79) 

MP  1432 

Point  Barrow.  Alaska.  USA  (1981,  p775*776) 

MP  1434 

Surface  disturbance  and  protection  dunng  economic  develop¬ 
ment  of  the  North  (1981.  88p}  MP  1467 

Second  National  Chinese  Conference  on  Permafrost,  Lanz* 
hou.  China.  12*18  October  1981  (1982,  58p) 

SR  82*03 

Environmental  and  societal  consequences  of  a  possible  C02* 
induced  climate  change.  Volume  2,  Part  3— Influence  of 
short-term  climate  nucluations  on  permafrost  terrain 
(1982.  30p)  MP1546 

Some  recent  trends  in  the  physical  and  chemical  charactenz  i* 
tion  and  mapping  of  tundra  .soils,  Arctic  Slope  of  Alaska 

(1982,  p.264*280)  MP  1552 

Landsat-assisted  environmental  mapping  m  the  Arctic  Na¬ 
tional  Wildlife  Refuge,  Alaska  (1982.  59p  +  2  maps) 

CR  82*37 

Guidebook  to  permafrost  and  related  features  along  the  Elli* 
ott  and  Dalton  Highways,  Fox  to  Prudhoe  Bay.  Alaska 
(1983,  230p)  MP1640 

Observations  on  ice-cored  mounds  at  Sukakpak  Mountain, 
south  central  Brooks  Range,  Alaska  (1983.  p.91-96) 

MP  1653 

U.S  tundra  biome  publication  list  (1983,  29p) 

SR  83*29 

Interaction  of  gravel  fills,  surface  drainage,  and  culverts  with 
permafrost  terrain  (1984,  35p.)  MP  2215 

Potential  responses  of  Tiafrost  toclimaiic  warming  (1984, 
p.92-105)  MP  1710 

Long-term  effects  of  off  road  vehicle  traffic  on  tundra  terrain 
(1984.  p  283*294)  MP  1820 

Workshop  on  Permafrost  Geophysics.  Golden.  Colorado,  23- 
24  October  1984  (1985.  Il3p)  SR  85-05 

U  S  permafrost  delegation  visit  to  (he  People's  Republic  of 
China.  15-31  July  1984  (1985.  I37p)  SR  85-09 

Terrain  analysis  from  space  shuttle  photographs  of  Tibet 
(1986,  p  400*409)  MP  2097 

Disturbance  and  recovery  of  arctic  Ala.skan  tundra  terrain 
(1987.  63pj  CR  87*11 

Arctic  research  of  the  United  States.  Vol.l  (1987,  121p} 

MP  2306 

Arctic  research  of  the  United  States.  Vol.2  (1988.  76p} 

MP  2379 

Arctic  research  in  the  United  Stales.  Vol.3  (1989,  72p) 

MP  2653 

Arctic  research  of  the  United  States.  Vot  5  (1989,  7lp) 

MP  2530 

United  States  arctic  research  plan  biennial  revision  1990- 
1991  (1989.  72p)  MP  2544 


AUTHOR  INDEX 


Arctic  resetrch  of  the  United  States,  Vol.4  (1990,  120p) 

MP  2765 

Brown, 

Techniques  for  gas  gun  studies  of  shock  wave  attenuation  in 
snow  [1988,  p6S7«660]  MP  2543 

Brown,  J.M. 

Rapid  detection  of  water  sources  m  cold  regions — a  selected 
bibliography  of  potential  techniques  (1979,  75p.] 

SR  79*10 

Brown,  L. 

Snow  accumulation  for  arctic  freshwater  supplies  (1975, 
p.2 18-224)  MP860 

Upland  aspen/birch  and  black  spruce  stands  and  their  litter 
and  soil  properties  in  interior  Alaska  [1976, 

Brown,  M.-L. 

Lake  Champlain  ice  formation  and  ice  free  dates  and  predic¬ 
tions  from  meteorological  indicators  (1979,  21p.) 

CR  79-26 

Analysis  of  ice  jams  and  their  meteorological  indicators  for 
three  winters  on  the  Ottauquechee  River.  Vermont  (1981, 
27p]  CR  81-01 

Meteorological  conditions  causing  major  ice  jam  formation 
and  flooding  on  the  Ottauquechee  River,  Vermont  (1982, 
25p]  SR  82-06 

Brown,  R.L. 

Volumetric  constitutive  law  for  snow  subjected  to  large  strains 
and  strain  rates  (1979,  13p)  CR  79-20 

Analysis  of  plastic  shock  waves  in  snow  [1979,  14p ) 

CR  79-29 

Volumetric  constitutive  law  for  snow  based  on  a  neck  growth 
model  (1980,  p.l6M6S)  MP  1803 

Pressure  waves  in  snow  (1980,  p  99-107)  MP  1306 

Analysis  of  non-steady  plastic  shock  waves  in  snow  (1980. 

p  279-287)  MP1354 

Propagation  of  stress  waves  in  alpine  snow  (1980,  p235- 
243)  MP  1367 

Application  of  energetics  to  vehicle  trafTicability  problems 
(1981.  p  25-38)  MP1474 

Analysis  of  vehicle  tests  and  performance  predictions  (1981, 
p  51-67)  MP1477 

Proceedings  of  a  workshop  on  the  properties  of  snow,  8-10 
April  1981,  Snowbird.  Uuh  (1982,  13Sp]  SR  82-18 

Comparison  of  two  constitutive  theories  for  compressive 
deformation  of  columnar  sea  ice  (1986,  p  241-252) 

MP  2124 

Evaluation  of  the  rheological  properties  of  columnar  ndge  sea 
ice  (1986,  p.55-66]  MP  2177 

Improving  snow  roads  and  airstrips  in  Antarctica  (1989, 
18p)  SR  89-22 

Brown,  W.E. 

Progress  report  on25cm  radar  observations  of  the  1971 AID- 
JEX  studies  (1972,  p  1-16)  MP  989 

Bmnner,  W. 

Suppression  of  ice  fog  from  the  Fort  Wainwnght.  Alaska, 
cooling  pond  (1982,  34p]  SR  82-22 

Bryan,  K. 

Large-scale  ice/ocean  model  for  the  marginal  ice  zone 
(I984,p.l.7)  MP1778 

Ocean  circulation  its  effect  on  seasonal  sea-ice  simulations 
(1984,  p.489'492)  MP  1700 

Diagnostic  ice-ocean  model  (1987,  p.987-1015] 

MP  2238 

Bryan,  M.L. 

Imaging  radar  observations  of  frozen  Arctic  lakes  (1976, 
p.169-175)  MP  1284 

Bu^er,  P. 

C-14  and  other  isotope  studies  on  natural  ice  (1972,  p  D70- 
D92)  MP  1052 

Bttchter,  B. 

Correlation  of  Freundlich  Afd  and  n  retention  parameters  with 
soils  and  elements  (1989,  p  370-379)  MP  2570 

Bock,  K.R. 

Primary  productivity  in  sea  ice  of  the  Weddell  region  (1978, 
17p)  CR  78-19 

Sea  ice  and  ice  algae  relationships  in  the  Weddell  Sea  (1978, 
p  70-71)  MP1203 

Standing  crop  of  algae  in  the  sea  ice  of  the  Weddell  Sea  region 
[1979,  p.269-281)  MP  1242 

Morphology  and  distribution  of  the  Acanthoccidse  (Choano- 
flagellata)  from  the  Weddell  Sea  during  the  austral  summer. 
1977  (1980,  26p)  CR  80-16 

Sea  ice  studies  in  the  Weddell  Sea  aboard  USCGC  Polar  Sea 
(1980,  p.84.96)  MP1431 

Study  of  the  Choanoflagellatcs  (Acanthoccidac)  from  the 
Weddell  Sea.  including  a  description  of  Ditphanoca  muh 
tiannulati  n.  sp  (1981,  p  47-54j  MP  1453 

Physical  mechanism  for  establishing  algal  populations  in  frazil 
ice  (1983,  p  363-365)  MP  1717 

Physical  «nd  structural  characteristics  of  Weddell  Sea  pack 
ICC  (1987,  70p)  CR  87-14 

Bnckelew,  T.D. 

Use  of  the  Landsat  data  collection  system  and  imagery  in 
reservoir  management  and  operation  [1977, 

Budd.  W.F. 

Compacted-snow  runways  guidelines  for  their  design  and 
construction  m  Antarctica  (1989.  68p)  SR  89-10 

Bunnell,  F.L. 

Barrow.  Alaska.  USA  (1975.  p  73-124)  MP  1050 


Arctic  ecosystem  the  coastal  tundra  at  Barrow,  Alaska 
(1980,  571p.]  MP  1355 

Burch,  W.B. 

System  for  mounting  end  caps  on  ice  specimens  (1985, 
p  362-365]  MP  2016 

Burdick,  J. 

Proceedings  of  the  Second  International  Symposium  on  Cold 
Regions  Engineering  (1977,  $97p )  MP  952 

Yukon  River  breakup  1976  (1977,  p  592-596)  MP  960 
Ice  force  measurement  on  the  Yukon  River  bridge  (1981, 
p  749-777)  MP  1396 

Borgi,  P.H. 

River-ice  problems:  a  $ute-of-the-art  survey  and  assessment 
of  research  needs  (1974.  p  1-15)  MP  1002 

Burlbflw,  EJ. 

SNOW  III  WEST  field  experiment  report.  Volume  1 
(1988.  170p)  SR  88-28 

Bums,  B.A, 

100  MHz  dielectric  consunt  measurements  of  snow  cover 
dependence  on  environmental  and  snow  pack  parameters 
(1985,  p.829-834)  MP  1913 

Burns,  CD. 

Design  considerations  for  airfields  in  NPRA  (1978,  p  441- 
458]  MP  1086 

Burrous,  CM. 

Determination  of  unfrozen  water  In  frozen  soil  by  pulsed 
nuclear  magnetic  resonance  (1978,  p.149-155) 

MP  109? 

Phase  composition  measurements  on  soils  at  very  high  water 
contents  by  pulsed  nuclear  magnetic  resonance  technique 
(1978.  p.U-14)  MP1210 

Burrows,  R.L. 

Detection  of  coarse  sediment  movement  using  radio  transmit¬ 
ters  (1989,  p  367-373(8))  MP  2752 

Bush,  M.A. 

Detecting  structural  heat  losses  with  mobile  infrared  thermog¬ 
raphy.  Part  4:  Intimating  quantitative  heat  loss  at  Dart¬ 
mouth  College,  Hanover,  New  Hampshire  (1976,  9p.) 

CR  76-33 

Bush,  R.M. 

Limnological  investigations.  Lake  Koocanusa,  Montana. 

Part  1:  Pre-impoundment  study,  1967-1972  (1982, 184p) 

SR  82-21 

Limnological  investigations:  Lake  Koocanusa.  Montana. 

Part  3  Basic  data,  post-impoundment,  1972-1978  (1982, 
597p]  SR  82-23 

Bnsloger,  J.A, 

Turbulent  heat  flux  from  Arctic  leads  (1979,  p.57-91) 

MP  1340 

Buskt,  J. 

Waste  heat  utilization  through  soil  heating  (1980,  p  105- 
120)  MP  1363 

Window  performance  in  extreme  cold  (1981,  p.396-408) 

MP  1393 

Window  performance  in  extreme  cold  [1982,  21p  > 

CR  82-38 

Buska,  J.S. 

Overview  of  Tanana  River  monitonng  and  research  studies 
near  Fairbanks,  Alaska  (1984, 98p  -f  5  appends ) 

SR  84-37 

Effects  of  phase  ill  construction  of  the  Chena  Flood  Control 
Project  on  the  Tanana  River  near  Fairbanks,  Alaska— a 
preliminary  analysis  (1984,  lip.  +  figsj  MP  1745 

Frost  heave  forces  on  H  and  ^pe  foundation  piles  rl988, 
p  1039-1044)  MP  2367 

Measurement  of  frost  heave  forces  on  H-piles  and  pipe  piles 
(1988,  49p)  CR  88-21 

Butler,  P.L, 

Seven-year  performance  of  CRREL  slow-rate  land  treatment 
prototypes  (1981,  25p)  SR  81-12 

Development  of  a  rational  design  procedure  for  overland  flow 
systems  (1982,  29p )  CR  82-02 

Pilot-scale  evaluation  of  the  nutrient  film  technique  for  was¬ 
tewater  treatment  (1982,  34p.j  SR  82-27 

Baseline  water  quality  measurements  at  six  Corps  of  Engi¬ 
neers  reservoirs.  Summer  1981  (1982,  55p)  SR  82-30 
Buzull,  G.M. 

Phase  change  heat  transfer  program  for  microcomputers 
(1988.  p  645-650)  MP  2383 

Bnzzell.  T.D. 

Land  treatment  of  wastewaters  (1974,  p.I2'13) 

MP  1036 

Research  activities  of  L  S  Army  Cnid  Regions  Research  and 
Engineering  Laboratory  (1975.  p.9-12)  MP  1244 

Land  treatment  of  wastewaters  for  rural  communities  (1975. 
p.23  39)  MP  1399 

Calabrese,  S  J. 

Parameters  affecting  the  kinetic  friction  of  icc  (19o7,  p  552- 
561)  MP  2258 

Calkins.  D. 

River-ice  mounds  on  Alaska’s  North  Slope  (1989.  p  288- 
290]  MP  2563 

Calkins.  OJ. 

Investigation  of  water  icts  for  lock  wall  dcicing  (1976. 

p  02/13-22)  MP865 

Passage  of  tcc  at  hydraulic  structures  (1976.  p  1726-1736) 

MP  966 

bvaluatinn  and  recommendations  for  snowdrift  control  at 
FAA  its  facilities.  Barrow  and  Dcadhorsc.  Alaska,  final 
report  (1976.  41p.)  MP  914 


Analysis  of  potential  ice  jam  sites  on  the  Connecticut  River 
at  Windsor,  Vermont  (1976,  3lp.)  CR  76*31 

Arching  of  model  ice  floes:  Effect  of  mixture  variation  on  two 
block  sizes  (1976,  Up.)  CR  76-42 

Lock  wall  deicing  with  high  velocity  water  jet  at  Soo  Locks, 
Ml  (1977,  p  23-35)  MP  973 

Arching  of  model  icc  floes  at  bridge  piers  [1978, 

Frazil  icc  formation  in  turbulent  flow  (1978,  p  219-234) 

MP  1135 

Physical  measurements  of  river  ice  jams  [1978,  p 

Accelc-.ed  ice  growth  in  rivers  (1979,  5p.)  CR  79-14 
Measurement  of  the  shear  stress  on  the  underside  of  simulated 
ice  covers  [1980,  llp)  CR  80-24 

Analysis  of  velocity  profiles  under  ice  in  shallow  streams 
(1981.  p  94-1 11)  MP1397 

Port  Huron  ice  control  model  studies  (1982,  p  361-373) 

MP  1530 

Model  study  of  Port  Huron  ice  control  structure,  wind  stress 
simulation  (1982,  27p.)  CR  82-09 

Resistance  coeffleients  from  velocity  profiles  in  ice-covered 
shallow  streams  [1982,  p.236-247)  MP  1540 

Ottauquechee  River— analysis  of  freeze-up  processes  (1982, 
p  2-37)  MP  1738 

Application  of  HEC-2  for  icc-tovcrcd  waterways  (1982, 
P24I.248)  MP  1575 

Hydraulic  model  study  of  Port  Huron  ice  control  structure 
(1982,  59p)  CR  82-34 

Modeling  of  icc  discharge  in  nver  models  [1983,  j 

tee  lams  in  shallow  rivers  with  floodplain  flow  (1983,  p  538- 
548)  MP  1644 

Ice-'elated  flood  frequency  analysis,  application  of  analytical 
estimates  [1984.  p  85-101)  MP  1712 

Ice  cover  melting  in  a  shallow  river  (1984,  p  255-265) 

MP  1763 

Salmon  River  ice  jams  (1984,  p  S29-S33]  MP  1796 

Numenca!  simulation  of  freeze-up  on  the  Ottauquechee  River 
(1984,  p  247-277)  MP  1815 

Cold  facts  of  ice  jams*  case  studies  of  mitigation  methods 
(1984,  p  39-47)  MP  1793 

Survey  of  tee  problem  areas  in  navigable  waterways  (1985, 
32p )  SR  85-02 

Ice  jam  flood  prevention  measures.  Lamoille  River  at  Hard¬ 
wick.  Vermont.  USA  (1985,  p  I49-I68j  MP  1940 

Hydrologic  aspects  of  ice  jams  (1986.  p.603*609) 

Ice  problems  associated  with  rivers  and  reservoirs  (1986, 
p  70-98)  MP2155 

River  ice  and  salmonids  (1986,  p  D-4.1-D-4.26] 

MP  2477 

Calibrating  HEC-2  in  a  shallow,  ice-covered  river  (1986, 25 
refs)  SR  86-34 

Winter  water  quality  in  lakes  and  streams  (1988,  8^j^ 

Ice  cover  distribution  in  Vermont  and  New  Hampshire  Atlan¬ 
tic  salmon  rearing  streams  [1988,  p  85-96)  MP  2473 

Deployment  of  floating  bndges  in  ice-covered  rivers  (1988, 
38p)  SR  88-20 

Water  detection  m  the  coastal  plains  of  the  Arctic  National 
Wildlife  Refuge  using  helicopter-borne  short  pulse  radar 
(1989.  25p)  CR89-0? 

Field  assessment  of  flshenes  habitat-enhancement  structures 
m  Bingo  Brook.  Vermont,  after  the  Spring  1989  ice  run 
(1989,  12p)  MP  2744 

Winter  habitats  of  Atlantic  salmon,  brook  trout,  brown  trout 
and  rainbow  trout  a  literature  review  (1989,  9p) 

SR  89-34 

Radar  surveying  of  the  bottom  surface  of  ice  covers  (1990, 
p  30-39]  MP  2766 

Cameron.  J.J. 

On-Site  utility  services  for  remote  military  facilities  in  the  cold 
regions  (1984.  66p )  SR  84-14 

Campbell.  W.J. 

Tovking  icebergs  (1974,  p  2)  MP  1020 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974.  I97p }  MP  1032 

Meso-scale  strain  measurements  on  the  Beaufourt  sea  pack 
icc(AlDJEX  1971)  (1974.  p  119-138)  MP  1035 

Remote  sensing  program  required  for  the  AIDJEX  model 
(1974,  p  22-44)  MP  1040 

Ice  dynamics  m  the  Canadian  Archipelago  and  adjacent  Arc¬ 
tic  basin  as  determined  by  ERTS-i  observations  (1975, 
p  853-877)  MP  1585 

Remote  sensing  plan  for  the  AIDJEX  •^sir  experiment 
(1975.  p  21-45)  MP862 

Interesting  features  of  radar  imagery  of  icc  ..  >vcred  North 
Slope  lakes  ( 1 977.  p  1 29- 1 36)  MP  923 

Integrated  approach  to  the  rcm<.(c  sensing  o^  floating  ice 

(1977.  p  445-487)  MP  1069 

Visual  observations  of  floating  ice  from  Skylab  (1977,  p  353- 
379j  MP  1263 

Measurement  of  mesoscale  deformation  of  Beaufort  sea  ice 
(AIDJEX-1971)  (1978.  p.148-172)  MP  1179 

Continuum  sea  icc  model  for  a  global  climate  odd  (1980. 

p  187-196)  MP  1622 

.Ml/bX  a  program  for  mesoscale  air-ice-ocean  interaction, 
experiments  in  Arctic  marginal  ice  zones  I  Research 
strategy  (1981.  20p)  SR  81-19 


AUTHOR  INDEX 


Ctepbell^WJ.  (etmt) 

MIZEX->«  program  for  mesoscale  air*ice*ocean  interaction 
experiments  in  Arctic  marginal  ice  zones  2.  A  science 
plan  for  a  summer  Marginal  Ice  Zone  Experiment  in  the 
Fram  Strait/Oreenland  Sea*  1984  tl983.  47p.i 

SR  13*12 

Mar^nal  ice  zones:  a  description  of  air>ice'Oceao  interactive 
processes*  models  and  planned  experiments  (1984,  p.l33« 
146]  MP 1673 

Carbee,  D.L. 

Strength  of  frozen  silt  u  a  function  of  ice  content  and  dry  unit 
v/eight  (1980.  p  109*1 19]  MP  1481 

Thermal  diffusivity  of  frozen  soil  (1980,  30p] 

SR  80-31 

CRREL  frost  heave  test,  USA  (1981,  p.5S*62] 

MP  1499 

Creep  behavior  of  frozen  silt  under  constant  uniaxial  stress 
(1983,  P.1507.1S12]  MP  1105 

Creep  behavior  of  frozen  silt  under  constant  uniaxial  stress 
(1984,  p  33-48]  MP  1807 

Uniaxial  compressive  strength  of  frozen  silt  under  constant 
deformation  rates  (1984,  p  3-15]  MP  1773 

Strain  rate  effect  on  the  tensile  strength  of  frozen  silt  (1985, 
p.153-157]  MP1898 

Tensile  strength  of  frozen  silt  (1986,  p.15-28]  MP  1971 
Creep  and  strength  behavior  of  frozen  silt  in  uniaxial  compres¬ 
sion  (1937,  67p]  CR  87-10 

Tensile  strength  of  frozen  silt  (1987,  23p.]  CR  87-18 
Triaxial  compressive  strength  of  frozen  soils  under  constant 
strain  rates  (1988,  p  1200-120Sb]  MP  2371 

Carey,  K.L. 

Icings  developed  from  surface  water  and  ground  water 
(1973, 71p)  Min*D3 

Solving  problems  of  ice-blocked  drainage  facilities  (1977, 
I7p.i  SR  77-25 

Ice  blockage  of  water  intakes  (1979.  27p.)  MP  1197 

Estimating  costs  of  ice  damage  to  private  shoreline  structures 
on  Great  Lakes  connecting  channeb  (1980,  33p.] 

SR  80-22 

Ice  engineering  for  civil  work'  baseline  study  (1983. 91p ) 

MP2441 

Ice  atlas,  1984-1985'  Ohio  River.  Allegheny  River,  Monon- 
gahela  River  (1986.  ISSp }  SR  86-23 

River  ice  mapping  with  Landut  and  video  imagery  (1987, 
p.352-363]  MP  2273 

Ice  atlas  1985-1986  Monongahela  River,  Allegheny  River, 
Ohio  River,  Ulinob  River.  Kankakee  River  (1987, 367p  ] 

SR  87-20 

Cwloa,  H.R. 

CBR  operations  in  cold  weather:  a  bibliography,  Vol.  1  (1989, 
88p]  MP2574 

Carlson,  R.F. 

Cold  regions  engineering  research--strategic  plan  (1989. 
p.172-190]  MP  2571 

Car^ater,  T. 

Multivariable  regression  algonthm  (1983,  41p) 

SR  83-32 

Carsey,  P. 

Science  program  for  an  imaging  radar  receiving  station  in 

Alaska  (1983,  45p]  MP  1884 

Alaska  synthetic  aperture  radar  (SAR)  facility  project  (1987. 
p  593-596]  MP2408 

CarMy,  F.D. 

Remote  sensing  of  the  Arctic  seas  [1986,  p.59-64) 

MP  2117 

Catena,  T. 

Working  group  on  icc  forces  on  structures  (1980, 

Cass,  J.R.,  Jr. 

Subsurface  explorations  in  permafrost  areas  (1959.  p  3 1-4  Ij 

MP885 

Cassell,  E.A. 

Spray  application  of  wastewater  effluent  in  West  Dover,  Ver¬ 
mont:  an  initial  assessment  (1979,  38p.)  SR  79*06 

Spray  application  of  wastewater  effluent  in  a  cold  climate 
penormance  evaluation  of  a  full-scale  plant  (1980,  p  620- 
626]  MP  1403 

Case  study  of  land  treatment  in  a  cold  climate— West  Dover. 
Vermont  ( 1 982,  96p  j  CR  82-44 

Cttsidy,  W.A. 

Emerging  meteorite,  crystalline  structure  of  the  enclosing  ice 
(1989,  p  87-91)  MP  2503 

Caswell,  D.M. 

Hydraulic  characteristics  of  the  Deer  Creek  Lake  land  treat¬ 
ment  site  during  wastewater  application  (1981,  37p) 

CR  81-07 

Catalog  of  Snow  Research  Projects 
Catalog  of  Snow  Research  Projects  (1975,  103p] 

MP  1129 

ate.  D. 

Disturbance  and  recovery  of  arctic  Alaskan  tundra  terrain 
(1987,  63p.)  CR  87-11 

Rating  unsurfaced  roads->a  fleld  manual  for  measuring 

maintenance  problems  (1987.  34p.]  SR  87-15 

Arctic  research  of  the  United  States,  Vol.2  (1988,  76p] 

MP  2379 

Arctic  research  in  the  United  States.  Vol.3  (1989.  72p] 

MP  2653 

United  Stales  arctic  research  plan  biennial  revision  1990- 
1991  (1989.  72p)  MP  2544 


ate,  D.w. 

Rating  unsurfaced  roads  (1988,  p.66-69]  MP  2541 

Arctic  research  of  the  United  States.  Vol.3  (1989,  71p.] 

MP  2530 

avallcri,  D  J. 

Antarctic  ice  sheet  brightness  temperature  variations  (1990, 
p  217-223]  MP2736 

Chaicho,  E.F. 

Runoff  from  a  smalt  subarctic  watershed,  Alaska  [1983, 
p.nS-120]  MP1654 

Overview  of  Tantna  River  monitoring  and  research  studies 
near  Fairbanks,  Alaska  (1984, 98p.  +  5  appends.) 

SR  84-37 

Effects  of  phase  III  construction  of  the  Chens  Flood  antroi 
Project  on  the  Tanana  River  near  Fairbanks,  Alaska->a 
preliminary  analysis  (1984,  Up.  Hgs.)  MP  1745 

Glaciers  and  sediment  (1986.  p  53-69)  MP  2154 

Ice  problems  associated  with  rivers  and  reservoirs  (1986. 

p.70-98)  MP  2155 

Permafrost  (1986.  p  99-106]  MP  2156 

Sub-ice  channeb  and  longitudinal  frazil  bars,  ice-covered 
Tanana  River,  Alaska  (1986,  p.465-474]  MP  2129 

Frazil  ice  pebbles:  frazil  ice  aggregates  m  the  Tanana  River 
near  Fairt^ks,  Alaska  (1986,  p  475-483]  MP  2130 

Morphology,  hydraulics  and  sediment  transport  of  an  ice- 
covered  river.  Field  techniques  and  initial  data  [1986. 
3?p)  CR  86-11 

Evaluation  of  the  magnetic  induction  conductivity  method  for 
detecting  frazil  tee  deposits  (1987,  12p]  CR  87-17 

aacho,  E.P.,  Jr. 

Detection  of  coarse  sediment  movement  using  radio  transmit¬ 
ters  (1989.  p.367-373(B))  MP  2752 

Cryogenic  sampling  of  frazil  tee  deposits  (1989,  6p ) 

SR  89-28 

Water  and  suspended  solids  discharge  during  snowmelt  in  a 
discontinuous  permafrost  basin  (1990,  p  167*173) 

MP  2706 

Oullcb,  P.C 

Sublimation  and  its  control  in  the  CRREL  permafrost  tunnel 
(1981,  12p]  SR  81-08 

aanbarlalo,  E. 

Effect  of  freeze-thaw  cycles  on  the  permeability  and  macros¬ 
tructure  of  soib  (1990.  p  145-155)  MP  2678 

aiamberltia.  EJ. 

Delineation  and  engineering  eharactenstics  of  permafrost 
beneath  the  Beaufort  Sea  (1976,  p  391-408)  MP  1377 
Operational  report:  1976  USACRREL-USGS  subsea  perma¬ 
frost  program  Beaufort  Sea,  Alaska  (1976,  20p.) 

SR  76-12 

Delineation  and  engineenng  charactenstica  of  permafrost 
beneath  (he  Beaufort  Sea  (1976,  p.53-60]  MP  919 
Delineation  and  engineenng  eharactenstics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p  234-237)  MP  927 
Deiineation  and  engineering  characteristics  of  permsfrost 
^nealh  the  Beaufort  Sea  (1977,  p.385'395)  MP  1074 
Resilient  modulus  and  Poisson's  ratio  for  frozen  and  thawed 
silt  and  clay  subgrade  materiab  (1977,  p  229*281) 

MP  1724 

Freeze-thaw  enhancement  of  the  drainage  and  consolidation 
of  fine-grained  dredged  matenal  in  confined  disposal  areas 
(1977,  94p.j  MP978 

Delineation  and  engineering  eharactenstics  of  permafrost 
beneath  (he  Beaufort  Sea  (1977,  p.432-440]  MP  1077 
1977  CRREL-USCS  permafrost  program  Beaufort  Sea.  Alas¬ 
ka,  operational  report  (1977,  19p)  SR  77-41 

Delineation  and  engineering  eharactenstics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p  518*521)  MP  1201 
Effect  of  freeze-thaw  cycles  on  resilient  properties  of  fine¬ 
grained  soib  (1978.  I9p)  MP  1082 

Effect  of  freezing  and  (hawing  on  the  permeability  and  struc¬ 
ture  of  soils  (1978.  p  31-44)  MP  1080 

Densification  by  freezing  and  thawing  of  fine  material 
dredged  from  waterways  (1978.  p  622-628)  MP  1103 
Engineenng  properties  of  subsea  pcrmalrost  in  ti.e  Prudhoe 
Bay  region  of  the  Beaufort  Sea  (1978.  p.629-635) 

MP  1104 

Influence  of  freezing  and  thawing  on  the  resilient  properties 
of  a  silt  soil  beneath  an  asphalt  pavement  (1978.  p  662- 
668)  MP  1106 

Influence  of  freezing  and  thawing  on  the  resilient  properties 
of  a  silt  soil  beneath  an  asphalt  concrete  pavement  (1978, 
59p )  CR  78-23 

Delineation  and  engineering  eharactenstics  of  permafrost 
beneath  (he  Beaufort  Sea  (1978.  p  50-74)  MP  1206 
Overconsohdated  sediments  in  the  Beaufort  Sea  (1978.  p  24- 
29]  MP  1255 

Resilient  response  of  two  frozen  and  thawed  soils  (1979, 
p  257-271)  MP  1176 

Permafrost  beneath  (he  Beaufort  Sea.  near  Prudhoe  Bay. 

Alaska  (1979.  p.t481-l493)  MP  1211 

Penetration  tests  in  subsea  permafrost,  Prudhoe  Bay.  Alaska 
(1979,  45p)  CR  79-07 

Effect  of  freezing  and  thawing  on  the  permeability  and  struc¬ 
ture  of  soil  j  1979.  p73-92j  MP1225 

Effect  of  frccze-thaw  cycles  on  resilient  properties  of  fine- 
grained  soils  (1979.  p  247-276)  MP  1226 

Determining  subsea  permafrost  characteristics  with  a  cone 
penetrometer— Pro'**- oe  Bay,  Alaska  (1979.  p.3-16i 

MP  1217 


Field  methods  and  preliminary  results  from  subsea  permafroat 
investigations  in  the  Beaufort  Sea.  Alaska  (1979,  p.207- 
213]  MP  1591 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1979,  p  93-115)  MP  1287 
Buned  valleys  as  a  possible  determinant  of  the  dutribution  of 
deeply  buried  permafrost  on  the  continental  shelf  of  the 
Beaufort  Sea  (1979,  p.135-141)  MP  1288 

Permafrost  beneath  the  Beaufort  Sea:  near  Prudhoe  Bay, 
Alaska  (1980,  p  35-48)  MP  1346 

Delineation  and  engineering  characteristics  of  permafroat 
beneath  the  Beaufort  &a  (1980,  p.l03-li0]  MP  1344 
Overconsolidation  effects  of  ground  freezing  (1980,  p.325- 
337]  MP  1452 

Delineation  and  engineering  characterbtics  of  permafrost 
beneath  the  Beaufort  Sea  (1981,  p.125-157]  MP  1428 

Statbtical  evaluation  of  soil  and  climatic  parameters  affecting 
the  change  in  pavement  deflection  during  thawing  of  sub¬ 
grades  (1981,  lOp.)  CR  81-15 

amparative  evaluation  of  frost-susceptibility  tests  (1981, 
P.42-S2)  MP  1416 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1981,  p.l37-l56]  MP  1600 
Foundations  of  structures  in  polar  waters  [1981,  16p] 

SR  81-25 

Site  investigations  and  submanne  soil  mechanics  in  polar  re¬ 
gions  (1981. 18p.i  SR  81-24 

CRREL  frost  heave  test,  USA  (1981,  p  55-62) 

MP  1499 

Frust  susceptibility  of  soil:  review  of  index  tests  [1981. 

1  lOp.)  M  11-02 

Frost  susceptibility  of  soil;  review  of  index  tests  (1982. 

ilOp.)  MP1557 

Frost  heave  of  saline  soib  [1983,  p.121-126)  MP  1655 
Survey  of  methods  for  classifying  frost  susceptibility  (1984, 
p.104-141)  MP  1707 

Shear  strength  in  the  zone  of  freezing  in  saline  soib  (1985. 

p  566-574)  MP  1879 

Automated  soib  freezing  test  (1985,  5p  ]  MP  1892 

Shear  strength  anisotropy  in  frozen  saline  and  freshwater  soib 
(1985,  p.189-194)  MP  1931 

Geotechnical  properties  and  freeze/thaw  consolidation 
behavior  of  sediment  from  the  Besufort  Sea,  Alaska  (1985, 
83p)  MP2025 

Repeated  toad  tnaxial  testing  of  frozen  and  thawed  soib 
(1985,  p.166-170)  MP  2068 

ton  and  moUture  migration  and  frost  heave  in  freezing  Morin 
clay  (1986,  p.1014)  MP  1970 

Evaluation  of  selected  frost-suseeplibiiity  test  methods 
[1986,  51p)  CR-86-14 

Frost  action  predictive  techniques  for  roads  and  airfields.  A 
comprehensive  survey  of  research  flndinp  (198^45p^^^ 

Freeze-thaw  test  to  determine  the  frost  susceptibility  of  soib 
[1987,  90p.}  SR  87-1 

Laboratory  investigations  of  low  temperature  cracking  sus¬ 
ceptibility  of  asphalt  concrete  [1987,  p  397-415] 

MP  2233 

Mechanical  and  physical  properties  of  soib  in  cold  regions 
(1987,  p  155-161)  MP24I5 

Observations  of  moisture  migration  in  frozen  soib  during 
thawing  (1988,  p.308-3t2)  MP  2373 

New  freezing  test  for  determining  frost  susceptibility  (1988. 

p.!045'1050)  MP2368 

Geotechnical  investigation  of  surficial  soils  to  support  hard 
mobile  launcher  (HML)  studies  frozen  strength  characteri* 
ution  of  WE5/CRREL  NHftS  test  sites  in  Montana 
(1988,  var.  p.)  MP  2617 

Physical  changes  in  clays  due  to  frost  action  and  their  effect 
on  engineenng  structures  (1989,  p  863-893)  MP  2595 

Resilient  modulus  determination  for  frost  conditions  (1989. 
p  320-333)  MP2569 

Chang,  T.C. 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Benng 
Sea  Experiment  (1974,  197p)  MP  1032 

Chaplin,  M. 

Investigation  of  the  acoustic  emission  and  deformation  re¬ 
sponse  of  finite  ice  plates  (1981,  19p]  CR  81*06 

Chen,  R.L. 

Nitrogen  transformations  in  a  simulated  overland  flow  was¬ 
tewater  treatment  system  (1980,  33p)  SR  80-16 

Chentttlt,  T. 

SNOW  III  WEST  field  experiment  report.  Volume  1 
(1988,  170p)  SR  88-28 

Cheng,  G. 

Observations  of  moisture  migration  in  frozen  soils  during 
thawing  (1988,  p  308-312]  MP  2373 

Cheng.  K.C 

Proceedings  (1987,  270p )  MP  2302 

Proceedings  ( 1 989.  3 1 4p )  MP  2636 

Historical  and  recent  developments  in  the  research  of  cold 
regions  heat  transfer  (1989,  p  i-25j  MP  2637 

Cheng,  SX 

Compressive  and  shear  strengths  of  fragmented  ice  covers-— 
a  laboratory  study  (1977.  82p.}  MP  951 

Childers.  J.M. 

Rivcmcc  problems,  a  state-of-the-art  survey  and  assessment 
of  research  needs  (1974,  p.l-15)  MP  1002 


230 


AUTHOR  INDEX 


Oriittnw,  FX 

Review  of  experimenUl  studies  of  upUflins  forces  exerted  by 
edfrozen  ice  on  marini  piles  [1985,  p  S29<542i 

MP  1905 

drletopW,  W.G. 

Ice<raterint  experiments  BUir  Lake.  Alaska  (1966,  Various 
pa^agij  MP  1034 

Proceedioti  (1983,  813p.]  MP  1581 

ProceediofS  (1985,  2  vol^j  MP  2105 

Proceedinfs  (1986,  4  vots.)  MP  2031 

Advances  in  ice  mechanics— 1987  (1987,  49p.i 

MP  2207 

Proceedings  of  the  eighth  International  Conference  on  Off* 
shore  Mechanics  and  Arctic  Enmneering,  1989.  Volume 
4  (1989, 476p.]  MP  2481 

International  arctic  research  programs  (1989, 74p  j 

SR  89-21 

US.  Federal  arcUc  research  (1989,  p  65-74]  MP  2671 
Chared  R.E. 

ORIGIN  AND  PALEOCLIMATIC  SIGNinCANCE  OF 
LARGE-SCALE  PATTERNED  GROUND  IN  THE 
DONNELLY  DOME  AREA,  ALASKA  (1969,  87p.] 

MP  1180 

Otfby,  KJ. 

Vector  analysis  of  ice  petrographic  data  (1989,  p.t29-141] 

MP2754 

CX 

Uptake  of  nutrients  by  plants  irrigated  with  municipal  was¬ 
tewater  ^uent  (1978,  p  395-^]  MP  1151 

Eo^eering  aspects  of  an  experimental  system  for  land  reno¬ 
vation  of  secondary  effluent  (1978,  26p.]  SR  78-23 

Omk^CH, 

Accuracy  and  precision  of  GOES  data  collection  platforms 
for  temperature  meuurements  (1989,  14p )  SR  89-37 

Survey  of  road  construction  and  maintenance  problems  in 
central  Alaska  (1976,  36p.)  SR  76-08 

Qarkc,  D3. 

Observations  of  pack  ice  properties  in  the  Weddell  Sea 
(1982,p.l05-106]  MP1608 

Physical,  chemical  and  biolo^cal  properties  of  winter  sea  ice 
in  the  Weddell  Sea  (1982,  p  107-109]  MP  1609 

Elemental  compositions  and  concentrations  of  mteros- 
pherules  in  snow  and  pack  ice  from  the  Weddell  Sea  (1983, 
p.128-131]  MP1777 

Relative  abundance  of  diatoms  in  Weddell  Sea  pack  ice 
(1983,p.l81-182]  MP1786 

Morphology  and  ecology  of  diatoms  in  sea  ice  from  the  Wed¬ 
dell  Sea  (1984, 41p.)  CR  84415 

Sea  ice  structure  and  biological  activity  in  the  antarctic  mar¬ 
ginal  ice  tone  ( 1 984,  p  3087-3095]  MP  1701 

aiBaei^H.B. 

Climatic  oscillations  depicted  and  predicted  by  isotope  ana¬ 
lyses  of  a  Greenland  ice  core  (1971,  p.17-22] 

MP998 

Oxygen  isotope  profila  through  the  Antarctic  and  Greenland 
ice  sheett  (1972,  p.429-434)  MP  997 

€-14  and  other  isotope  studies  on  natural  ice  (1972,  p  D70- 
D92]  MP  1052 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Little 
America  V,  Antarctica  (1977,  p.322-325]  MP  1095 

Camp  Century  survey  1786  (1987,  p  281-288) 

MP  2331 

O^r.CS. 

D^rete  reflections  from  thin  layers  of  snow  and  ice  (1984, 
p.323-331)  MP  1871 

Ooha^aM. 

Computer  simulation  of  urban  snow  removal  (1979.  p.293- 
302]  MP  1238 

Cogi«,  J. 

Utilization  of  Unmanned  Aerial  Vehicles  in  the  ALBE  Thrust 
(1986.  p.249-357)  MP  2663 

Humidity  and  temperature  measurements  obtained  from  an 
unmanned  aerial  vehicle  (1987,  p.35-45]  MP  2293 

Slant  path  extinction  and  visibility  measurements  from  an 
unmann^  aerial  vehicle  ( 1 987,  p.  1 1 5- 1 36]  MP  2296 

Cahei^S. 

Application  of  removal  and  control  methods.  Section  1: 

Railways.  Section  2:  Highways;  Section  3:  Airports  (1981, 
p  671-706)  MP1447 

CaIbock,S.C 

Small-scale  strain  measurements  on  a  glacier  surface  (1971, 
p:n-243]  MP993 

Water  percolation  through  homogeneous  snow  (1973,  p  242- 
257]  MP  1025 

Snow  and  ice  (1975.  p  435-441.  475-487]  MP  844 

Effects  of  radiation  penetration  on  snowmelt  runoff  hydro¬ 
graphs  (1976,  p  73-82]  MP948 

Water  flow  through  veins  in  ice  (1976.  5p.)  CR  76-06 

Effects  of  radiation  penetration  on  snowmelt  runoff  hydro¬ 
graphs  (1976. 9p)  ^  76-11 

On  the  use  of  tensiometers  in  snow  hydrology  (1976.  p  135- 
140)  MP  843 

Anal)sis  of  water  flow  in  dry  snow  (1976,  p.523-52^^ 

Generation  of  runoff  from  subarctic  snowpacks  (1976. 

P  677-685]  MP883 

Energy  balance  and  runoff  from  a  subarctic  snowpack  (1976, 
29p.i  CR  76-27 


Thermodynamic  deformation  of  wet  snow  (1976,  9p.) 

CR  76-44 

Roof  loads  resulting  from  rain-on-snow  (1977,  19p.] 

at  77-12 

Computer  routing  of  unuturated  flow  through  snow  (1977, 
44p.]  SR  77-10 

Short-term  forecasting  of  water  run-off  from  snow  and  ice 
(1977,  p.571-588]  MP  1067 

Tracer  movement  through  snow  (1977,  p  255-262) 

MP  1093 

Roof  loads  resulting  from  rain  on  snow;  results  of  a  physical 
model  (1977,  p.482-490]  MP  982 

Compression  of  wet  snow  (1978, 17p.)  CR  78-10 

DifTiculties  of  measuring  the  water  saturation  and  porosity  of 
snow  (1978,  p.189-201]  MP  1124 

Regelation  and  the  deformation  of  wet  snow  (1978,  p  639- 
650]  MP  1172 

Physical  aspects  of  water  flow  through  snow  (1978,  p.l65- 
206)  MP  1566 

Creep  rupture  at  depth  in  a  cold  ice  sheet  [1978,  p.733] 

MP1168 

Sintering  and  compaction  of  snow  containing  liquid  water 
(1979,  p.13-32]  MP  1190 

Compaction  of  wet  snow  on  highways  (1979,  p.14-17) 

MP1334 

Proceedings  of  a  Meeting  oo  Modeling  of  Snow  Cover  Run¬ 
off.  26-28  September  1978,  Hanover,  New  Hampshire 
(1979, 432p)  SR  79-36 

Estimated  snow,  ice,  and  rmn  load  prior  to  the  collapse  of  the 
Hartford  Civic  Center  arena  roof  (1979,  32p  ] 

SR  79-09 

Snow  accumulation,  distribution,  melt,  and  runoff  (1979, 
p.465-468)  MP  1233 

Water  flow  through  heterogeneous  snow  (1979,  p.37-45) 

MP  1219 

Focus  on  U.S.  snow  research  (1979.  p  41-52)  MP  1361 
Snow  and  the  organization  of  snow  research  in  the  United 
Sutes  (1979,  p.55-58)  MP  1262 

Grain  clusters  in  wet  snow  (1979,  p.371-384)  MP  1267 
Margin  of  the  Greenland  ice  sheet  at  Isua  [1979,  p.  1 55-165^ 

Dynamics  of  snow  and  ice  masses  (1980,  468p) 

MP  1297 

Thermodynamics  of  snow  metamorphism  due  to  vanations  in 
curvature  (1980,  p  291-301)  MP  13M 

Liquid  distribution  and  the  dielectnc  constant  of  wet  snow 
(1980,  p.21-39)  MP  1349 

Introduction  to  the  buic  thermodynamics  of  cold  capillary 
systems  (1981,  9p)  SR  81-06 

Simulation  of  the  enrichment  of  atmospheric  pollutants  in 
snow  cover  runoff  (1981,  p.1-10)  MP  1586 

Simulation  of  the  enrichment  of  atmospheric  pollutants  in 
snow  cover  runoff  (1981,  p.1383'1388)  MP  1487 

Overview  of  seasonal  snow  metamorphism  (1982,  p  45-61) 

MPIW 

Cbnflguration  of  ice  in  frozen  media  (1982,  p.1 16-133] 

MP  1513 

Geometry  and  permittivity  of  snow  at  high  frequencies 
(1982.  p  4495-4500)  MP  1545 

Geometry  and  permittivity  of  snow  (1982,  p.l  13-131) 

MP  1985 

Proceedtnp  of  a  workshop  on  the  properties  of  snow,  8-10 
April  1981,  Snowbird.  Utah  (1982, 135p.)  SR  82-18 

Permeability  of  a  melting  snow  cover  (1982,  p  904-908) 

MP  1565 

Growth  of  faceted  crystals  in  a  snow  cover  (1982,  19p ) 

0182-29 

Proceedinp  (1983,  314p)  MP  3054 

Ice  crystal  morphology  and  growth  rates  at  tow  supersatura¬ 
tions  and  high  temperatures  (1983,  p.3677-2683) 

MP  1537 

Theory  of  metamorphism  of  dry  snow  (1983,  p  5475-5482) 

MP  1M3 

Mechanisms  for  ice  bonding  in  wet  snow  accretions  on  power 
lines  (1983.  p.25-30)  MP  1633 

Snow  particle  morphology  in  the  seasonal  snow  cover  (1983, 
p  602-609)  MP  1688 

Comments  on  the  metamorphism  of  snow  (1983.  p.l49- 
151)  MP  1650 

IncreaKd  heat  flow  due  to  snow  compaction  the  simplistic 
approach  (1983,  p  227-229)  MP  1693 

Comments  on  'Theory  of  metamorphism  of  dry  snow"  by 
S.C.  Colbeck  (1984,  p.4963-4965)  MP  1800 

New  classifleation  system  for  the  seasonal  snow  cover  { 1 984, 
p.179-181)  MP  1931 

Technique  for  observim  freezing  fronts  (1985,  p.13-20) 

MP  1861 

Thermal  convection  in  snow  (1985.  6lp  j  CR  85-09 

Experimciits  on  thermal  convection  in  snow  (1985.  p.43- 
47]  MP  2006 

Temperature  dependence  of  the  equilibrium  form  of  ice 

(1985.  p  726-732)  MP  1939 

Theory  of  natural  convection  m  snow  (1985,  p  10.641-10.* 
649]  MP  1997 

What  becomes  of  a  winter  snowflake  (1985,  p  312-215] 

MP  2060 

Theory  of  microfracturc  heating  in  ice  (1986.  p  89-95) 

MP  2146 

Statistics  of  coarsening  in  water-saturated  snow  (1986. 
p  347-352)  MP20I9 


Frazil  ice  measurements  in  CRREL's  flume  facility  (1986, 
p.427-438]  MP  2127 

aassiflcation  of  seasonal  snow  cover  crystals  (1986,  p.59S- 
70S]  MP  2164 

Theory  of  particle  coarsening  with  a  log-normal  distribution 
(1987.  p  1583-1588)  MP  3250 

Snow  metamorphism  and  classifleation  [1987. 

Wet  precipitation  in  subfreezing  air  below  a  cloud  influences 
rad^r  backscattenng  (1987,  p  135-144]  MP  229T 

History  of  snow-cover  research  (1987,  p  60-65] 

MP3316 

Review  of  the  metamorphism  and  classifleation  of  seasonal 
snow  cover  crystals  (1987,  p.3-34]  MP  2438 

Snow  properties  and  processes  (1987,  p.145-150) 

MP  2413 

Kinetic  friction  of  snow  (1988,  p.78-86]  MP  2339 

On  the  micrometeorology  of  surface  hoar  growth  on  snow  in 
mountainous  area  (1988.  p.!-12]  MP  2359 

Snowmelt  increase  through  albedo  reduction  (1988,  Up.) 

SR  88-26 

Snow-crystal  growth  with  varying  surface  temperatures  and 
radiation  penetration  (1989,  p  23-29]  MP  2634 

Ski  friction  and  thermal  response  (1989,  p  223-225) 

MP  2745 

Does  snow  have  ion  chromatographic  properties  rl989. 

p.165-171)  MP2755 

Snow  cover  and  glacier  variations  (1989,  1 1  Ip.) 

MP  2672 

Air  movement  in  snow  due  to  windpumping  [1989.  p.209* 
213)  MP2562 

Thermal  response  of  downhill  skU  (1989,  40p ) 

0189-23 

Cole,  D.M. 

Resilient  modulus  and  Poisson's  ratio  for  frozen  and  thawed 
Slit  and  clay  subgrade  materials  (1977,  p.229*28l) 

MP  1724 

Effect  of  freeze-thaw  cycles  on  resilient  properties  of  fine¬ 
grained  soils  (1978,  I9p)  MP  1082 

Influence  of  freezing  and  thawing  on  the  resilient  properties 
of  a  silt  soil  beneath  an  asphalt  pavement  (1978.  p.662- 
668)  MP  1106 

Technique  for  measuring  radial  deformation  during  repeated 
load  uiaxial  testing  (1978,  p.426*429j  MP  1157 

Influence  of  freezing  and  thawing  on  the  resilient  properties 
of  a  silt  soil  beneath  an  asphalt  concrete  pavement  (1978. 
59p)  CR  78-23 

Resilient  response  of  two  frozen  and  thawed  soils  rl979. 

p.257.271)  MP1176 

Effect  of  freeze-thaw  cycles  on  resilient  properties  of  fine¬ 
grained  soiU  (1979,  p  247-276)  MP  1236 

Bullet  penetration  in  snow  (1979,  33p.)  SR  79-25 

Preparation  of  polycrystalline  ice  specimens  for  laboratory 
experiments  (1979,  p.l53*i5^  MP  1327 

Cyclic  loading  and  fatigue  in  ice  (1981,  p.41>53) 

MP  1371 

Effect  of  freezing  and  thawing  on  resilient  modulus  of  a  granu¬ 
lar  soil  exhibiting  nonlinear  behavior  (1981,  p.19-26] 

MP  1484 

Acoustic  emissions  from  poiycrystallinc  ice  (1982,  p  183- 
199]  MP  1524 

Deformation  and  failure  of  ice  under  constant  stress  or  con¬ 
stant  strain-rate  [1982,  p  201-21^  MP  1525 

Acoustic  emissions  from  poiycrystallinc  ice  (1982,  15p) 

CR  82-21 

Effect  of  stress  application  rate  on  the  creep  behavior  of  poly- 
crysiailine  ice  (1983,  p6U-62i)  MP  1582 

Stressfstrain/time  relations  for  ice  under  uniaxial  compres¬ 
sion  (1983,  p  207-230)  MP1587 

Relationship  ^iween  creep  and  strength  behavior  of  ice  at 
failure  (1983.  p  189-197)  MP  1681 

Effect  of  streu  application  rate  on  the  creep  behavior  of  poly- 
crystalline  ice  (1983,  p  454-45^  MP  1671 

influence  of  grain  size  on  the  ductility  of  ice  (1984.  p.l50- 
157]  MP  1686 

Modeling  the  resilient  behavior  of  frozen  soils  using  unfrozen 
water  content  (1984,  p.823-834)  MP  1715 

Grain  size  and  the  compressive  strength  of  ice  (1985,  p  220- 
226)  MP  1858 

Gram  growth  and  the  creep  behavior  of  tee  (1985.  p.l87- 
189]  MP  1862 

System  for  mounting  end  caps  on  ice  specimens  (1985, 
p  362-365)  MP2016 

Gram  size  and  the  compressive  strength  of  ice  (1985,  p  369- 
374)  MP  1907 

Repeated  load  triaxial  testing  of  frozen  and  thawed  soils 
(I985.P.I66-I70)  MP20a 

Resilient  modulus  of  freeze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation  Part  I.  Laboratory  tests 
on  soils  from  Wmehendon.  Massachusetts,  test  sections 
(1986.  70p.)  CR  86-04 

Effect  of  grain  size  on  the  internal  fracturing  of  polycrystalline 
icc(1986.  7lp)  0(86-05 

Resilient  modulus  of  freeze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation  (1986.  138p) 

CR  86-13 

Resilient  modulus  of  freeze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation.  Part  2.  Field  validation 
tests  at  Wmehendon.  Massachusetts,  test  sections  (1986, 
6201  CR  86-12 


AUTHOR  INDEX 


Cole,  D.M.  (amt) 

Smell'Scale  projectile  penetrotion  io  saline  ice  (1986.  p.415« 
438)  MP  3201 

Frost  action  predictive  techniques  for  roads  and  airfields.  A 
comprehensive  survey  of  research  findinfs  (1986. 45pj 

CR  8^18 

Resilient  modulus  of  freeze*thaw  effected  ^anular  soils  for 
pavement  de^gn  and  evaluation.  Part  3.  Laboratory  tests 
on  soils  from  Albany  County  Airport  (1987.  36pj^ 

CR  87*02 

Strain*rate  and  frain*size  effects  in  ice  (1987,  p.274*280] 

MP  2311 

Saline  ice  penetration:  a  joint  CRREL*NSWC  test  profram 
(1987,  34p)  SR  87*14 

Flexure  and  fracture  of  macrocrystalline  SI  type  freshwater 
ice  (1988.  p  39*46]  MP  2318 

Crack  nucleation  in  polycrysultine  ice  (1988.  p.79*87i 

MP  2325 

Strain  energy  failure  cnterion  for  S2  freshwater  ice  in  flexure 
(1988.  p.206-215)  MP  2494 

Uniaxial  tension/compression  tests  on  ice— preliminary  re* 
sulU  (1989.  p.37.41]  MP  2482 

Resilient  modulus  determination  for  frost  conditions  (1989, 
p.320*333]  MP  2569 

Use  of  the  mechanical  properties  of  ice  in  the  development  of 
pr^ictive  models  (1989,  p.87*9^  MP  2M7 

Cyclic  loading  of  saline  ice:  initial  experimental  results 
(1990.p.265*271]  MP2581 

comM,CM. 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain. 

First  year  progress  report  (1976. 18p.]  SR  IMS 

Ice  breakup  on  the  Chena  River  1975  and  1976  (1977, 44p  ] 

CR  77*14 

Investigation  of  slumping  failure  in  an  earth  dam  abutment  at 
Kotzebue.  Alaska  (1977,  21p.)  SR  77*21 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain. 
Second  annual  progress  report,  June  1976  to  July  1977 
(1977, 46p]  SR  77*44 

Fresh  water  supply  for  a  village  surrounded  by  salt  water- 
point  Hope.  Alaska  (1978.  18p  ]  SR  78*07 

Effects  of  winter  military  operations  cn  cold  re^ons  terrain 
(1978,  34p.]  SR  78*17 

Physical,  chemical  and  biolo^cal  effects  of  crude  oil  spills  on 
black  spruce  forest,  interior  Alaska  (1978,  p.305*323] 

MP  1185 

Ice  fog  suppression  using  reinforced  thin  chemical  films 

(1978.  23p)  CR  78*26 

Ice  fog  suppression  using  thin  chemical  films 

Case  study:  fresh  water  supply  for  Point  Hope,  Alaska  (1979, 
^1029*104(h  MP  1222 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Aluka  (1980,  128p.)  MP  1310 

Snow  pads  used  for  pipeline  construction  in  Alaska.  1976 
construction,  use  and  breakup  (1980,  28p)  CR  80*17 
Fate  and  effects  of  crude  oil  spilled  on  suterctic  permafrost 
terrain  in  interior  Alaska  (1980,  67p.]  CR  80*29 

Sediment  load  and  channel  characteristics  in  subarctic  upland 
catchments  (1981.  p  39*48]  MP  1518 

Long*term  active  layer  effects  of  crude  oil  spilled  in  interior 
Alaska  (1983.  p  175*179]  MP  1656 

Overview  of  Tanana  River  monitoring  and  research  studies 
near  Fairbanks.  Alaska  (1984,  98p.  +  5  appends  j 

SR  84*37 

Effects  of  phase  III  construction  of  the  Chena  Flood  Control 
Project  on  the  Tanana  River  near  Fairbanks.  Alaska— a 
preliminary  analysis  (1984,  lip  +  fIgS)  MP  1745 
Erosion  analysis  of  the  north  bank  of  the  Tanana  River,  first 
deferred  construction  area  (1984,  8p.  +  figs.] 

MP  1748 

Observations  during  BRIMFROST  '83  (1984,  36p  i 

SR  84*10 

Morphology,  hydraulics  and  sediment  transport  of  an  ice* 
covered  river.  Field  techniques  and  initial  data  (1986. 
37p)  CR  86*11 

Natural  ground  temperatures  in  upland  bedrock  terrain,  in* 
terior  Alaska  (1988,  p.56*60]  MP  2360 

Thermal  infrared  survey  of  winter  trails  in  the  Ft.  Wainwnght 
Training  Area,  Alaska  (1990,  16p  j  SR  90*17 

CoUoqnlam  on  Planetary  Water  and  Polar  Processes,  2nd. 
Hanover,  N.H^  Oct.  16*18, 1978 
Proceedinp  (1978.  209p )  MP  1 193 

Colloqnlam  on  Water  In  Planetary  Regoliths,  Hanover. 
N.H.,  October  5*7, 1976 

Proceedings  (1977.  16 Ip)  MP9I1 

Combo,  J.C 

Antarctic  sea  ice  microwave  signatures  and  ihetr  correlation 
with  m  situ  ice  observations  [1984,  p  662*672) 

MP  1668 

Passive  microwave  in  situ  observations  of  winter  Weddell  Sea 
ice  (1989.  p  10.891*10.905)  MP  2655 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  (1989,  30p )  MP  2697 

Condlke,  B  J. 

Rapid  infiltration  of  primary  sewage  effluent  at  Fort  Devens. 

Massachusetts  (1976.  34p)  CR  76*48 

Treatment  of  primary  sewage  effluent  by  rapid  infiltration 
(1976.  15p)  CR  76-49 

Cook.  R. 

Comments  on  the  characteristics  of  in  situ  snow  at  millimeter 
wavelengths  (1986,  p.317*320)  MP  26M 


Scattering  at  mm  wavelengths  from  in  situ  snow  [1986, 
p.t.6.1*l.6.2]  MP2141 

Cooley,  K.R. 

Proceedings  (1990,  318p.)  SR  90*01 

Coon,  M.D. 

Remote  sensing  program  reqmred  for  the  AIDJEX  model 
(1974.  p.22-44]  MP  1040 

Cooper,  S. 

New  England  reservoir  management*  Land  use/vegetation 
mapping  in  reservoir  management  (Merrimack  River  buin) 
(1974.  30p.]  MP  1039 

Applications  of  remote  senring  for  Corps  of  Engineers  pro* 
grarru  in  New  England  (1975.  Sp.  +  14  figs,  and  tables) 

MP  913 

Preliminary  analysis  of  water  equivalent/snow  characteristics 
using  LANDSAT  distal  processing  techniques  (1977.  16 
leaves]  MP  1113 

Use  of  the  Landsat  data  collection  system  and  imagery  in 
reservoir  management  and  operation  (1977.  cl50p] 

MP  1114 

Effect  of  inundation  on  vege  ition  at  selected  New  England 
flood  control  reservmrs  (1  78. 13p.)  MP  1169 

Snow  cover  mapping  in  noiihem  Maine  using  LANDSAT 
digital  processing  techniques  (1979.  p.l97*198) 

MP  1510 

Corey,  M.W. 

Land  treatment  processes  within  CAPDET  (Computer*assist* 
ed  procedure  for  the  design  and  evaluation  of  wastewater 
treatment  systems)  (1983,  79p.]  SR  83*26 

Cortez,  E.R. 

Antifreeze  admixtures  for  cold  weather  concreting.  Prelimi¬ 
nary  test  results  (1990,  8p)  MP2742 

Co^rove,  D.M. 

Unusual  jokulhtaup  involving  pothol  on  Black  Rapids  Gb* 
cier.  Alaska  Range,  Alaska,  U.S  A.  (1990.  p.I25*12^ 

MP  2708 

Coalombc,  H.N. 

Word  model  of  the  Barrow  ecosystem  (1970,  p  41*43] 

MP943 

Synthesis  and  modeling  of  the  Barrow.  Alaska,  ecosystem 
(1970.  p.44-49]  MP944 

Contermarsli,  B.A. 

Roof  moisture  survey:  Reserve  Center  Garage.  Grenier  Fiel^, 
Manchester.  N.H.  (1981. 18p)  SR  81*31 

Moisture  detection  in  roofs  with  cellular  plastic  insulation— 
West  Pmnt,  New  York,  and  Manchester.  New  Hampshire 
(1982.  22p)  SR  82*07 

Can  wet  roof  insulation  be  dried  out  (1983,  p  626*639] 

MP  1509 

U.S.  Air  Force  roof  condition  index  survey:  Ft.  Creely.  Alas¬ 
ka  (1984. 67p]  SR  84*03 

Snow  in  the  construction  of  Ice  bridges  (198$,  12p.) 

SR  85*18 

Model  studies  of  ice  mteractitm  with  the  U.S  Army  Ribbon 
Bridge  (1986.  18p)  0186*01 

Contribution  of  snow  to  ice  bridges  (1987.  p.l33*137) 

MP  2192 

Tactical  bndging  during  winter  1986  Korean  bridging  exer¬ 
cise  (1987.  23p.)  SR  87*13 

Factore  affecting  rates  of  ice  cutUng  with  a  chain  saw  (1989, 
Up.)  SR  89*24 

Winter  bridging  exercise  on  (hick  ice:  Fort  McCoy,  WiKon- 
sin.  1988  (1990.  24p)  SR  90*10 

Coatts,  HJ. 

Winter  air  pollution  at  Fairbanks,  Alaska  (1981,  p  $12*528) 

MP  1395 

Automotive  cold*s(art  carbon  monoxide  emissions  and  pre¬ 
heater  evaluation  (1981.  37p)  SR  81*32 

Least  life-cycle  costs  for  insulation  in  Alaska  (1982. 47p ) 

CR  82*27 

Low  temperature  automotive  emissions  (1983.  2  vols) 

MP  1703 

Cowan.  A.M. 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  (1989,  30p]  MP  2697 

Cox.  G.F.N. 

Salinity  variations  In  sea  ice  (1974.  p.!09*l22) 

MP  1023 

Summer  conditions  in  the  Prudhoe  Bay  area.  1953*75(1981. 

p.799*808j  MP  1457 

Equations  for  determining  the  gas  and  bnne  volumes  in  sea 
ice  samples  (1982,  llp)  ^  82*30 

Bering  Strait  sea  ice  and  the  Fairway  Rock  icefoot  (1982. 

40p)  at  82*31 

Equations  for  determining  the  gu  and  bnne  volumes  in  sea- 
ice  samples  (1983,  p  306*316]  MP  2055 

Thermal  expansion  of  saline  ice  (1983.  p.42$*432] 

MP  1768 

Stress  measurements  in  ice  (1983.  31p.]  CR  83*23 

Electromagnetic  properties  of  sea  ice  (1984,  32p.) 

CR  84*02 

Summary  of  (he  strength  and  modulus  of  ice  umples  from 
multi-year  pressure  ridges  (1984.  p.I26*!33) 

MP  1679 

Preliminary  examination  of  the  effect  of  structure  on  the  com¬ 
pressive  strength  of  ice  samples  from  multi>year  pressure 
ridges  (1984.  p.140'144)  MP  1685 

Mechanical  properties  of  multi-year  sea  ice.  Phase  1.  Test 
results  (1984.  105p,]  CR  84*09 

Mechanical  properties  of  multi-year  sea  ice  Testing  tech* 
niques  (1984,  39p.]  CR  ^08 


Electromagnetic  properties  of  sea  ice  (1984,  p.53*7S) 

MP  1776 

Mechanical  properties  of  sea  ice:  a  status  report  (1984. 

P.13S-198]  MP  1808 

Evaluation  of  a  biaxial  ice  stress  sensor  (1984,  p  349*361) 

MP  1836 

Preliminary  investigation  of  thermal  ice  pressures  (1984. 

p.221-229]  MP  1788 

Authors’  response  to  discussion  on:  Electromagnetic  proper¬ 
ties  of  sea  ice  (1984,  p.95*97]  MP  1822 

Tensile  strength  of  multi-year  pressure  ridge  sea  ice  samples 
(1985.  p  186*193]  MP  1856 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  (1985,  p.194-198)  MP  1857 

Summary  of  the  strength  and  modulus  of  ice  umples  from 

multi-year  pressure  ndges  (1985,  p  93*98]  MP  1848 

Preliminary  examination  of  the  effect  of  structure  on  the  com¬ 
pressive  strength  of  ice  samples  from  multi-year  pressure 
ridges  (1985.  p.99*102)  MP  1849 

Effect  of  sample  orientation  on  the  compressive  strength  of 
multi-year  preuure  ridge  ice  samples  [1985, 

Tnaxial  compression  testing  of  ice  (198$.  p.476*4^ 

Sheet  ice  forces  on  a  conical  structure:  an  experimental  study 
(1985.p.46*$4]  MP1919 

Kadluk  ice  stress  measurement  program  (1985.  p.l8*100) 

MP  1899 

Sheet  ice  forces  on  a  conical  structure:  an  experimental  study 

(1985,  p  643*655]  MP  1906 

Experience  with  a  biaxbl  ice  stress  sensor  (1985,  p252* 
258]  MP  1937 

Tensile  strength  of  multi-year  pressure  ridge  sea  ice  samples 
(198$,  p  375*380)  MP  1908 

Sea  ice  and  the  Fairway  Rock  icefoot  (1985,  p2$*33) 

MP  2145 

Mechanical  properties  of  multi-year  sea  ice.  Phase  2:  Test 
results  (1985.  Slp.j  85*16 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  (198$,  p.493-497)  MP  1965 

Ice  properties  in  a  grounded  man-made  ice  island  (1986, 
p.135-142)  MP  2032 

Confined  compreuive  strength  of  multi-year  pressure  ridge 

sea  ice  samples  (1986,  p  365*373]  MP  2035 

Comparison  of  two  constitutive  theories  for  compressive 
deformation  of  columnar  sea  ice  (1986.  p  241*252) 

MP2124 

Evaluation  of  the  rheological  properties  of  columnar  ndge  sea 
ice  (1986.  p  55-66)  MP  2177 

Changes  in  Ute  salinity  and  porosity  of  sea-ice  samples  during 
shipping  and  storage  (1986,  p.37)*375j  MP  2244 

Modeling  the  electromagnetic  property  trends  In  sea  ice  and 
example  impulse  radar  and  frequency-domain  electromag¬ 
netic  ice  thickness  sounding  results  (1986,  p  57*133] 

MP  2197 

On  the  profile  properties  of  undeformed  first-year  sea  ice 
(1986.  p.257-330)  MP  2199 

Triaxial  testing  of  flrst-year  sea  ice  (1986,  4Ip ) 

CR  86*16 

Venflcation  tests  for  a  stiff  inclusion  stress  sensor  (1987, 
p  81*88)  MP2223 

Advances  in  sea  ice  mechanics  In  the  USA  (1987.  p  37*49) 

MP  2208 

Mechanical  properties  of  multi-year  sea  ice.  Phase  1.  Ice 
structure  analysis  (1987.  30p )  CR  87*03 

Electromagnetic  property  trends  in  sea  ice.  Part  I  (1987, 
45p)  CR  87*06 

Mechanical  properties  of  mulii*year  sea  ice  (1987,  p  121* 
153)  MP  2428 

Kadluk  ice  stress  measurement  program  (1987.  p.l00*l07] 

MP  2298 

Modeling  the  electromagnetic  property  trends  in  sea  ice;  Part 
1  (1987.  p.207.235)  MP  2330 

DOD  floating  ice  problems  (1987,  p  151*154) 

MP  2414 

Mukluk  ice  stress  measurement  program  (1988,  p.4$7*463) 

MP  2354 

Confined  compressive  strength  of  multi-year  pressure  ndge 
sea  ice  samples  (1988,  p  295*301)  MP  2403 

Profile  properties  of  undeformed  flrst-year  sea  ice  (1988. 

$7p)  CR  88*13 

Numencal  simulations  of  the  profile  properties  of  undeformed 
flrst-year  sea  ice  during  the  growth  season  (1988.  p  12,449* 
12.460)  MP2404 

Mukluk  ice  stress  measurement  program  (1988,  p  11*15] 

MP  2618 

Coyne.  P.I. 

Carbon  dioxide  dynamics  on  the  Arctic  tundra  (1971.  p.48* 
52)  MP  903 

C02  exchange  in  the  Alaskan  Arctic  tundra  meteorological 
assessment  by  the  aerodynamic  method  (1972.  p.36*39] 

MP  1375 

Case  for  comparison  and  standardization  of  carbo.*)  dioxide 
reference  gases  (1973,  p  163-181)  MP  964 

Cragfn.  3.H. 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1976. 

4p )  ai  76*24 

Atmosphenc  trace  metals  and  sulfate  m  the  Greenland  Ice 
Sheet  (1977.  p.915-920)  MP  949 


232 


AUTHOR  INDEX 


tnterhcmispheric  comptrUon  of  chan|«t  m  the  compMiUon 
of  atmospheric  precipitation  durinf  the  Late  Cenozoic  era 
lI977.  p.6I7.631j  MP  1079 

Vanadium  and  other  elements  in  Greenland  ice  cores  rl977, 
p.98-102)  MP  1092 

Seasonal  variations  of  chemical  constituents  in  annual  layers 
of  Greenland  deep  ice  deposits  (1977,  p.302-30^^ 

Blank  corrections  for  ultratrace  atomic  absorption  analysis 
(1979.  5p.j  CR  79-03 

Increased  mercury  contamination  of  distilled  and  natural 
water  samples  caused  by  oxidizinf  preservatives  (1979. 
p3t3-319i  MP1270 

Brine  zone  In  the  McMurdo  Ice  Shelf,  Antarctica  (1982, 
p  166-171)  MP15S0 

Chemical  obscurant  tests  dunnf  winter:  environmental  fate 
(1982.  9p)  SR8M9 

Brine  zone  in  the  McMurdo  Ice  Shelf,  Antarctica  (1982. 

28p.]  CR  12-39 

Baseline  water  quality  measurements  at  six  Cdrps  of  Enfi- 
neers  rcMrvoirs,  Summer  1981  (1982.  S5p]  SR  12-30 

Soft  drink  bubbles  (1983,  p.7t]  MP  1736 

Chemical  fractionation  of  brine  in  the  McMurdo  Ice  Shelf, 
Antarctica  (1983,  16p )  CR  13-06 

Chemical  obscurant  tests  during  winter.  Environmental  fate 
(1983,  p  267-272)  MP  1760 

Baseline  acidity  of  ancient  precipitation  from  the  South  Pole 
(1984, 7p)  CRti-lS 

Reid  sampling  of  snow  for  chemical  obscurants  at  SNOW- 
TWO/Smoke  Week  VI  (1984.  p  265-270]  MP  2096 

Impact  of  dredging  on  water  quality  at  Kewaunee  Harbor. 

Wisconsin  (1984,  16p.)  CR  64-21 

Snow  chemistry  of  olMurants  released  during  SNOW- 
TWO/Smoke  Week  VI  (1984.  p  409-416)  MP  1873 

Sample  digestion  and  drying  techniques  for  optimal  recovery 
of  mercury  from  soils  and  sediments  (1985,  I6p.) 

SR  iS-t6 

TNT.  RDX  and  HMX  explosives  in  soils  and  sediments. 
Analysis  techniques  and  drying  losses  (1985.  1  Ipj^ 

CR  15-15 

Chemical  fractionation  of  brine  in  the  McMurdo  Ice  Shelf. 

Anurctica  (1986.  p.307-313)  MP2239 

Scavenging  of  infrared  screener  EA  5763  by  falling  snow 
(1987.  p.13-20]  MP  2292 

Byline  acidity  of  precipitation  at  the  South  Pole  during  the 
last  two  millennia  (1987.  p.719-792)  MP  2275 

Increased  transmission  through  brass  obscurant  clouds  during 
snowfall  (1988.  p  489-496]  MP  2605 

Snow-smoke  interaction  (1988.  p  497*506]  MP  2607 

Model  of  smoke  concentration  reduction  due  to  scavenging 
by  snow  (1989.  p  87-98]  MP  2628 

Parametnc  study  on  transmission  through  smoke  screens  pro¬ 
duced  in  failing  snow  (1989.  p99<l  11]  MP  2629 

Does  snow  have  ion  chromatographic  properties  (1989. 
p  165-171)  MP2755 

Otlg.J.1. 

Observations  during  BRIMFROST  *83  (1984,  36p  ] 

SR  84-10 

Fox  permafrost  tunnel  a  late  Quaternary  geologic  record  in 
central  Aluka  (1988.  p  948-969]  MP  2359 

OrtM.  R.K. 

Signal-processing  algorithm  for  the  extraction  of  thin  freshwa¬ 
ter-ice  thickness  from  short  pulse  radar  data  (1990.  p  137- 
145]  MP  2698 

CriMcy,  F.D. 

Weddell-Scotia  Sea  marginal  ice  zone  obKrvations  from 
space.  October  1984  (1986.  p.3920-3924)  MP  1536 
Crawford* 

Glaciological  investigations  using  the  synthetic  aperture  radar 
imaging  system  (l^***,  p.l  1-19)  MP  2342 

Concurrent  remote  sensing  of  arctic  Ka  ice  from  submanne 
and  aircraft  (1989.  20p  j  MP  2697 

Grltcs,  R.W. 

Land  treatment*  present  suius.  future  prospects  (1978,  p  98- 
102)  MP  1417 

Cost  of  land  treatment  systems  (1979.  I35p]  MP  1387 

Problems  with  rapid  infiltration—a  post  mortem  analpis 
(1984.  17p.  +  np)  MP1944 

Technology  and  costs  of  wastewater  application  to  forest  sys¬ 
tems  (1986.  p.349-355)  MP  2266 

Forest  land  treatment  with  municipal  wastewater  in  New 
England  (1986.  p  420-430]  MP  2280 

New  approach  for  sizing  rapid  infiltration  systems  (diKUssion 
and  closure)  (1989.  p  879-882)  MP  2712 

Oook.L. 

Failure  of  an  ice  bndge  (1976.  13p  j  CR  76-29 

Owry.  F.E. 

Plies  in  permafrost  for  bndge  foundations  (1967.  41p ) 

MP  1411 

Kotzebue  hospital— a  case  study  (1978.  p..l42-359) 

MP  1084 

Design  considerations  for  airfields  in  NPRA  (1978,  p4ai- 
458]  MP  1016 

Desigi.  *' construction  of  temporary  airfields  in  the  Nation¬ 
al  Petroleum  Reserve— Alaska  (1978,  p  13-15) 

MP  1253 

Use  of  piling  in  frozen  ground  (1980,  21  p )  MP  1407 

Piling  in  frozen  ground  (1982.  p  112-124j  MP  1722 

Designing  for  frost  heave  conditions  (1984.  p  32-44) 

MP  1705 


Winter  field  testing  of  U3.  Navy  fleet  hospital  (1988,  lOp  j 

MP  2512 

Engineering  geology  studies  on  the  National  Petroleum  Re¬ 
serve  in  Alaska  (1988.  p.899-922)  MP  2519 

Airfields  in  Arctic  Alaska  (1988.  p.49-55)  MP  2451 

Crosby,  R.L. 

Thermaienergyandthecnvir(mment{t975,3p  -f  2p.ngs) 

MP  1410 

Crowder,  W.K. 

Mesoseale  deformation  of  sea  ice  from  satellite  imagery 
(1973. 2p]  MP1120 

Arctic  and  subarctic  environmental  analysis  utilizing  ERTS- 
1  imagery.  Rnal  report  June  1972-Feb  1974  (1974, 
128p]  MP1047 

Oowc,  A. 

Resilient  modulus  of  freeze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation.  (1986.  138p  ] 

CR  86-13 

CaUfamne.  MJ..  Jr. 

Land  treatment  processes  within  CAPDET  (Computer-auist- 
ed  procedure  for  the  design  and  evaluation  of  wastewater 
treatment  systems)  (1983.  79p.)  SR  83-26 

Cammlags.  N.H. 

Cold  Regh^s  Science  and  Technology  Bibliography  (1981. 
p73-7^  MP1372 

Cwidy,  D.P. 

Pooling  of  oil  under  sea  ice  (1981.  p  912-922) 

MP  1459 

Cnaalagluui,  L.L. 

Salmon  River  ice  jams  (1984.  p  529-533)  MP  1796 

Cardo,  JJL 

Visible  propagation  in  falling  snow  as  a  function  of  mass  con¬ 
centration  and  crystal  type  (1983.  p  I03-1 1  h 

MP  1757 

Carrier,  J.H. 

Study  on  the  tensile  strength  of  ice  as  a  function  of  grain  size 
(1983.  38p]  CR  83-14 

Cayme*,  C.L. 

Mathematical  model  to  correlate  frost  heave  of  pavements 
with  laboratory  predictions  (1980.  49p.)  CR  80-10 

Oalr.CJ. 

Integral  transform  method  for  the  linearized  Boussinesq 
groundwater  flow  equation  (1981.  p875-884) 

MP  1470 

Evaluation  of  procedures  for  determining  selected  aquifer 
parameters  (1982.  104p.)  CR  82-41 

Calculation  of  advective  mass  transport  in  heterogeneous 
media  (1983.  p  73-89)  MP  1697 

Procedure  for  calculating  groundwater  flow  lines  (1984. 
42p]  SR  84-09 

Ddy,  S. 

Remote  water-temperature  measurement  (1989.  6p  j 

MP  2722 

Daly.  $.F. 

Modeling  hydrologic  impacts  of  winter  navigation  rl981. 

p  1073-1080)  MF  1445 

Prediction  of  ice  growth  and  circulation  in  Kachemak  Bay. 
Bradley  Lake  Hydroelectric  Project  (1982.  p(C)l-(C)9] 

MP  1501 

Force  distnbution  in  a  fragmented  ice  cover  (1982,  p  374- 
387]  MP  1531 

Application  of  HEC'2  for  ice-covered  waterways  rl982. 

p  241-248]  MP  1575 

Using  the  OWOPER  routing  model  to  simulate  river  flows 
with  ice  (1983.  19p]  SR  83-01 

Frazil  ice  (1983.  p  218-323]  MP  3078 

Force  distnbution  in  a  fragmented  ice  cover  (1984.  16p ) 

CR  84-07 

Frazil  ice  dynamics  (1984.  46p)  M  84-01 

St.  Lawrence  River  firceze-up  forecast  (1984.  p  177-190) 

MP  1713 

Forecasting  water  temperature  decline  and  freeze-up  in  rivers 
(1984.  17p)  CR  84-19 

Dynamics  of  frazil  ice  formation  (1984,  p  161*172) 

MP  1829 

tcc  block  subihty  (1984.  p  544-548)  MF  1972 

Data  acquisition  in  USACRREL’s  llume  facility  (1985. 

p  1053-1058)  MP3089 

USACRREL  precise  thermistor  meter  (1985.  34p ) 

SR  85-26 

Frazil  ice  measurements  in  CRREL's  flume  facility  (1986. 

p  427-438)  MP2127 

Ice  atlas.  1984-1985  Ohio  River.  Allegheny  River,  Monnn- 
gahela  River  (1986.  185p)  SR  86-23 

River  ice  mapping  with  Landsat  and  video  imagery  (1987. 

pJ52-363j  MP  2273 

Analysisof  112  years  of  ice  conditionv  observed  on  the  Ohm 
River  at  Cincinnati  (1987.  p70-79j  ,MP  2260 

Evolution  of  frazd  ice  in  rivers  and  streams  research  and 
control  (1987.  p  11-16)  MP  2303 

Modelling  trash  rack  freereup  by  fratd  ice  (1987.  p  101- 
106)  MP  2305 

Frazil  fce  in  rivers  and  streams  (1987.  p.19-36} 

MP  2381 

Ice  atlas  1985-1986*  .Monongahcla  River.  AIIc|hcny  River. 
Ohio  River,  Illinois  River.  Kankakee  River  (1987,  j67p ) 

SR  87-20 

On  (he  application  of  (hermosyphnns  m  cold  regions  (1988. 

P  281-2861  MP  232t 


Forecasting  nver  water  temperatures  (1988.  p  180-188) 

MP2500 

Computer-generated  graphics  of  river  tee  conditions  (1988. 

p2ll-219)  MP2509 

Ice  observations  on  the  Allegheny  and  Monongahcla  rivers 
(1988.  43p.]  SR  88-25 

Airborne  radar  survey  of  a  brash  ice  jam  in  the  St.  Clair  River 
(1989.  17p)  CR  89-02 

Estimation  of  time  to  maximum  supercooling  during  dynamic 
frazil  ice  formation  (1989.  13p )  SK  89-26 

Dau  reduction  of  GOES  information  from  DCP  networks 
(1989,  15p.)  SR  89-29 

Accuracy  and  precision  of  GOES  data  colieciion  platforms 
for  temperature  measurements  (1989.  14p)  SR  89-37 
Development  of  an  underwater  frazil-ice  detector  (1990, 
p  77-82]  MP2702 

DaMgaard,  W. 

Cimatic  oscillations  depicted  and  predicted  by  isotope  ana¬ 
lyses  of  a  Greenland  ice  core  (1971,  p,17-22) 

MF998 

Oxygen  isotope  profiles  through  the  Antarctic  and  Greenland 
ice  sheets  (1972,  p.429-434j  MP  997 

Stable  isotope  proflie  through  the  Ross  Ice  Shelf  at  Little 
America  V,  Antarctica  (1977.  p.322«325)  MP  1095 

Danylak,  L.S. 

Stabilization  of  fine-grained  soil  for  road  and  airfield  am- 
struclion  (1986.  37p)  SR  86-21 

DaltUo,  its. 

Rating  system  for  unsurfaced  roads  to  be  used  in  maintenance 
management  (1987.  p(2)51-(2)62)  MP  2313 

Method  for  rating  unsurfaeed  roads  (1989.  p  103-106) 

MP  2610 

Method  for  rating  unsurfaced  roads  (1989.  p  30-40) 

MP  2533 

Davenport,  CV. 

Fate  and  effects  of  cnxic  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Alaska  (1980,  128p)  MP  1310 

Fate  and  effecU  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  intenor  Alaska  (1980.  67p)  CR  80-29 

Dnvidoff.B. 

Correlation  ofFrcundltch  f^d»nd  n  retention  parameters  with 
soils  and  elements  (1989.  p  370-379)  MP2570 

Davidson,  C. 

Water  percolation  through  homogeneous  snow  (1973.  p.242- 
257,  MP  1025 

DnvMaon.  K. 

MIZEX^a  program  for  mesoseale  air-’ce-ocean  Interaction 
experiments  In  Arctic  marginal  ice  zones.  8.  A  science 
plan  for  a  winter  marginal  ice  zone  experiment  in  the  Fram 
Straii/Greenland  Sea:  1987/89  (1986.  53p) 

$R8f4)9 

Dean,  A.M.,  Jr. 

Remote  sensing  of  accumulated  frazil  and  brash  ice  in  the  St 
Lawrence  River  (1977,  I9p ,  CR  77-08 

Remote  sensing  of  accumulated  frazil  and  brash  ice  (1977, 
p  693-704]  MP  934 

Investigation  of  automatic  data  collection  equipment  for 
oceanographic  application*  ( 1 978.  p.  1 1 1 1  *  11 2 1  ] 

MP  1028 

Evaluation  of  ice-covered  water  crossinp  (1980.  p.443- 
453)  MP  1348 

Method  for  measuring  brash  ice  thickneu  with  impulse  radar 
(1981.  tOp)  SR  81-11 

Electromagnetic  subsurface  measurements  (1981.  I9p) 

SR  81-23 

Field  investigations  of  a  hanging  ice  dam  [1982.  p 

Lake  water  intakes  under  icing  conditions  (1983.  7p  j 

CR  83-15 

Modeling  intake  peformance  under  frazil  ice  conditions 
(1984,  p  559-563]  MP  1797 

Mine  detection  using  non-sinusoidal  radar.  Fart  I:  Spatial 
analysis  of  laboratory  lest  data  (1984,  99p  j  SR  84-22 
Field  techniques  for  obtaining  engineering  characteristics  of 
frazil  ice  accumulations  (1986.  p  265-278)  MP  2390 

Dccato.  S. 

MtEEX  84  mesoseale  Ka  tee  dynamics,  post  operations  re¬ 
port  (1984.  p  66-69)  MPI257 

Deck.  DJ>. 

Growth  rates  and  charaetcrittics  of  icc  on  the  Ottauqucchce 
and  Winooski  Rivers  of  Vermont  dunng  winter  1977-78 
(1978.  30p)  SR  78-30 

Analysis  of  velocity  profiles  under  ice  in  shallow  streams 
(1981.  p94.|II,  MP1397 

lee  lam  problems  at  Oil  City.  Fennsylvanta  (1981,  19p) 

SR  81-09 

Fort  Huron  ice  control  model  studies  (1982.  p  36l>.)73) 

MP  1530 

Model  study  of  Port  Huron  ice  control  structure,  wmd  stress 
simulation  (1982.  27p )  CR  82-09 

Resistance  cocfTfcienis  Uotz  ■•eloeity  profile*  in  lee-eovered 
shallow  streams  (1982.  p  2J6-24’j  MP  1540 

Force  measurements  and  analysisof  river  ice  break  up  rl982. 

p  303-336)  MP  1739 

Hydraulic  model  study  of  Fort  Huron  ice  control  structure 
(1982.  59p)  CR  82*34 

Performance  of  the  Allegheny  Ritcr  ue  control  structure. 

1983  (1984.  I5p}  SR  84*13 

Controlling  met  kc  to  aliestatc  ice  jam  flomitng  (1984, 
p  524-528,  MP1795 


233 


AUTHOR  INDEX 


Dtck,  DS.  (C0»t) 

CootroUinf  river  ice  to  elleviete  ice  j«m  flooding  ( 1 984»  p  69« 
76]  MP 1185 

DtCi«,aw. 

D»u  reduction  of  GOES  iofomution  frcMn  DCP  networks 
Cl9l9.  15p.]  SR  89-29 

Islands  of  grounded  sea  ice  (1976,  24p)  CR  764M 

Islands  of  grounded  sea  ice  (1976.  p.35-50)  MP  987 
Delanry,  AJ. 

Airbed  resistivit;|r  and  magnetometer  survey  in  northern 
Maine  for  obtaining  information  on  bedrock  geology 
(1976,  19p.)  CR  76-37 

Sdected  exam|4es  of  radiohm  resistivity  surveys  for  geotech¬ 
nical  exploration  (1977,  16p.)  SR  77-01 

Preliminary  evaluation  of  new  LF  radiowave  and  magnetic 
induction  rcristivity  units  over  permafrost  terrain  (1977, 
p.39-42]  MP  925 

Interactioo  of  a  surface  wave  with  a  dielectric  slab  discon¬ 
tinuity  (1978,  top.]  CR  784)0 

Shallow  electromagnetic  gei^hysical  investigations  of  perma¬ 
frost  (1978,  p.501-507)  MP  1101 

Electri^  ground  impedance  measurements  in  the  United 
States  between  290  and  415  kHz  (1978, 92p.] 

MP  1221 

Electromagnetic  gcophyrical  survey  at  an  interior  Alaska  per¬ 
mafrost  exposure  (1979. 7p )  SR  79-14 

Detection  of  Arctic  water  supplies  with  geophysical  tech¬ 
niques  (1979,  30p)  CR  79-15 

Effects  of  seasonal  changes  and  ground  ice  on  electromagnet¬ 
ic  surveys  of  permafrost  (1979, 24p.)  ^7^23 

Delineaiion  and  en^neering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1979,  p.93-n5]  MP  1287 
Low-frequency  surface  impe^ce  measuremenu  at  some  gla¬ 
cial  areas  in  the  United  States  (1980,  p.1-9]  MP  IM 
HP  to  VHF  radio  frequency  polarization  studies  in  sea  ice  at 
PL  Barrow.  Alaska  (1980,  p.225-245)  MP  1324 

Delineation  and  en^neering  charact^tics  of  permafrost 
beneath  the  Beaufort  Sea  (1981.  p.l25-lS7)  MP  1428 
Hyperbolic  reflections  on  Beaufort  Sea  seismic  records 
(1981,  16p.)  CR  81-82 

VHFclcctri^  properties  of  frozen  ground  near  Point  Barrow, 
Alaska  (1981,  ISp)  CR  81-13 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1981,  p.137-156]  MP  1688 
Measurement  of  ground  dieltttric  properties  using  wide-angle 
reflection  sod  refraction  (1982,  Up.)  CR  82-86 

L^mracory  measuremenu  soil  elearic  properties  between 
0.1  and  5  GHz  (1982,  12p)  CR  82-18 

Dielectric  properties  of  thawed  active  layers  overlying  perma¬ 
frost  using  radar  at  VHF  (1982.  p618-626)  MP  1M7 
Improving  electric  grounding  in  frozen  materials  (1982, 
12p.)  SR  82-13 

Electrical  properties  of  frozen  ground  at  VHF  near  Point  Bar- 
row.  Alaska  (1982,  p.485-492)  MP  1S72 

Radar  proflUng  of  burM  rcflccton  and  the  groundwater  table 
(1983,  I6p.}  CR  83-11 

Held  dielectric  measuremenu  of  frozen  silt  using  VHF  pubes 
(1984,  p.29-37)  MP  1774 

Dielectric  measuremenu  of  frozen  silt  using  time  domain  re- 
flectometry  (1984,  p  39-46)  MP  1775 

Conductive  bKkflU  for  improving  electncal  grounding  in 
frozen  soib  (1984.  t9p )  SR  84-17 

Large-size  coaxial  wavegi^  time  domain  rcflcctomctry  unit 
for  field  use  (1984.  p.428-431)  MP2848 

Radar  invesiiptions  above  the  trans-AIeska  pipeline  near 
Fairbanks  (1984.  I5p.)  CR  84-27 

Msppiog  resistive  sesbed  fesiurcs  uring  DC  methods  (1985, 
p.136-147)  MP  1918 

Dielectric  studies  of  permsfrose  using  cross-borchole  VHF 
pulse  propagation  (1985.  p.3-5)  MP  19S1 

Galvanic  methods  (<tt  mapping  resistive  seabed  features 
(1985,  p  91-92)  MP  I9SS 

Model  studies  of  surface  noise  interference  in  ground-probing 
radar  (1985, 23^)  CR  85-19 

Short-pulse  radar  invesiigaitons  of  freshwater  ice  sheets  sr«d 
brash  ke  (1916.  tOp )  CR  864)6 

Morphology,  hydraulics  and  sediment  transport  of  an  iee- 
covered  nver.  IHeld  techniques  and  initial  data  (1986, 
37p)  CR  86-11 

Prepimtion  and  description  of  a  research  geophysical  bore- 
hde  site  eonuining  massive  ground  ice  near  Fairbanks. 
Alaska  (1987,  1 5p)  SR  87-07 

Airborne  river-ice  thickness  profiling  with  helicopter-bome 
UHF  short-pulse  radar  (1987.  p.330-3402  MP  2312 

ndd  observations  of  mine  detection  in  snow  using  UHF 
short-pulse  radar  (1987.  24p )  SR  87-19 

Borehok  investigations  of  (he  electrical  properties  of  frozen 
silt  (1988.  p.9tO-9l5)  MP  2364 

Seaso^  variations  in  resistivity  and  temperature  in  discon¬ 
tinuous  permafrost  (1988.  p  927-932)  MP  2365 

D.C.  rcsbtivity  along  the  coast  at  Prudhoc  Bay.  Alaska 
(|988.p98l-993)  MP  2366 

Investigations  of  dielectric  properties  of  some  frozen  materi¬ 
als  using  cross-borehole  radiowave  pulse  transmissions 
(1989.  Up.)  CR  894)4 

Water  detection  in  the  coastal  plains  of  the  Arctic  National 
Wildlife  Refuge  using  hcltco-pfcr-borne  short  pulse  radar 
(1989.  25pi  CR  89-07 

C^Ui  subKa  permaffosi  and  bedrock  ohscrsaiions  using  de 
rcstttivity  (1989.  Up)  CR  89-13 


River-ice  mounda  on  Alaska's  North  Slope  (1989,  p.288- 
290)  MP2563 

Demout,  W. 

CootroUed  river  ice  cover  breakup;  part  I.  Hudson  River  ftcld 
experiments  (1986,  p.28t-291)  MP  2391 

Controlled  river  ice  cover  breakup;  pert  2.  Theory  and 
numerical  mi^l  studies  (1986.  p.293-305)  MP  2392 

Study  of  dynamic  ice  breakt^  on  tM  Connecticut  River  near 
Windsor.  Vermont  (1987,  p.l63-in)  MP  2488 

Options  for  msiugeoent  o( dynsmie  ice  breakup  on  the  Cbn- 
necticut  River  near  Windsor,  Vermont  (1988,  16p) 

01884)1 

Development  of  e  dynamic  ice  breakup  control  method  for 
the  Connecticut  River  near  WindsM,  Vermont  (1988, 
p.221.233]  MP2510 

Dynamic  ice  breakup  control  (of  the  Connecticut  River  near 
Wiodior,  Vermont  (1988.  p  245-258)  MP  2449 

Dtmptey,  BJ. 

Projected  thermal  and  lond-asaoeiated  distress  in  pavemenu 
incorporattag  different  grades  of  tsphalt  cement  (1971. 
p.403-437]  MP  1289 

As^islt  concrete  for  cold  re^ons;  a  comparative  laboratory 
study  and  analysis  of  mixtures  containing  soft  and  hard 
gradm  of  a^ialt  cement  (1980, 55p )  CR  88^ 

Ocmfaty,  J,P. 

Fracture  toughness  of  model  ice  (1986,  p.365-376) 

MP  2125 

Rexurc  and  fracture  of  macroeryatalUne  SI  type  freshwater 
ice  (1988.  p.39-46)  MP  23|g 

Experimental  deten^tion  of  the  fracture  tou^ness  of  urea 
model  ice  (1988,  ^289•297)  MP  2348 

Fracture  of  S2  celumaar  freshwater  ice:  floating  double  can¬ 
tilever  b^  teats  (1988,  p.152-161)  MP  2493 

Fracture  experiments  on  freshwater  and  urea  model  ice 
(1988.  152p.)  MP2582 

Fracture  toughneaa  of  columnar  freshwater  ice  from  targe 
scale  DCB  tests  (1989,  p.7-20)  MP  2545 

Dwdrs,  tJ. 

Upland  aspen/bireh  and  blaek  spruce  stands  and  their  Utter 
and  soil  properties  in  interior  Alaska  (1976,  pi33-^) 

MP867 

Face  and  effects  of  crude  oil  spilled  on  permafrost  terraio. 
First  year  progress  report  (1974, 18p  j  SR  76-15 

DesHartog.  SX. 

Cantilever  beam  tesu  on  rckforccd  ice  (1976,  t2p) 

08  7647 

Failure  of  an  ice  bridge  (1976.  13pk)  CR  76-29 

Air  photo  intcrprctttioo  of  a  small  ice  ism  (1977,  p.705- 
719)  MP939 

Aerial  phocointerpretation  of  a  small  ice  jam  (1977,  17p  i 

SR  77-32 

Rro  quake  (a  rare  and  poorly  cxplaiocd  phenomenon)  ( 1982, 
^I73.174)  MP  1571 

Aircraft  operations  in  the  Arctic  (1987,  p.271-272) 

MP  2422 

Thermosyphon  for  horizontal  sppiicaiions  (1981,  p.319' 
321)  MP2444 

Ommt,  W.W. 

**Fack  kc  and  keberp**— repon  to  POAC  79  on  problems  of 
the  seasonal  sea  ice  zone:  an  overview  (1979,  P.320'3371 

MP  1328 

Deiwla,3.C. 

Tussock  replacement  as  a  means  of  stabilizing  fire  breaks  in 

tundra  vegetation  (1911.  p.188-189)  MP  1884 

DenotfL  A. 

Studyofwscerdratnagefrom  columns  of  snow  (1979. 19p) 

CR7M1 

D*EraiM,PJi. 

CBR  operations  in  cold  westher:abibliography.Vol.l  (1989. 
88p.)  MP  2974 

Devine,  3.S. 

U3.  Federal  arctk  research  (1989,  p  65-74)  MP  2671 
OkoftG. 

Pooling  of  oil  under  sea  tee  (1981.  p.912-932) 

MP  1459 

Diechmnan,  G. 

Sea  ICC  a  habitat  for  the  fortmimfer  Neofkboqusdrint  pt- 
chyderms?  (1990.  p  84-92)  MP  2732 

IHrchmsM.  OS. 

Development  of  sea  ice  in  the  Weddell  Sea  (1989,  p  92-96) 

MP  2619 

Dkner.Cf. 

Seven-year  performance  of  CRREt  slow-ratc  land  ircsiment 
prototypes  (1981.  25p.)  SR  81-12 

Development  of  a  rational  design  procedure  for  overland  flow 
systems  (1912.  29p)  CR  82-82 

Pilot-scale  evaluation  of  the  nutnent  film  technique  for  was¬ 
tewater  crestmeni  (1912.  34p.)  SR  82-27 

Assessment  of  the  trestsbiitty  of  toxk  organics  by  overland 
flow  (1983.  47p)  CR  83-83 

Nitrogen  removal  in  cold  regions  trkkiing  filter  systems 
(1986.  39p)  SR  864)2 

Initial  assessment  of  the  600-galion-per-Iiour  Reverse  Osmo¬ 
sis  Water  Funficstion  Unit  Field  water  supply  on  the  win¬ 
ter  battlefleld  (1986. 6p)  SR  86-28 

Difby-Aiftt.  SX. 

Internal  structure,  composition  and  properties  of  brackish  ice 
from  the  Bay  of  Bothnia  during  the  BF.PERS-II  expenment 
(1989.  p  1318-1333)  MP  2763 


Internal  structure,  composition  and  properties  of  brackish  ice 
from  the  Bay  of  Boti^  (1990.  p.5-15)  MPf725 

DihB,W,S. 

Summer  conditions  in  the  Prudhoe  Bay  area,  1953-75(1981. 
p.799-808]  MP  1497 

DlMvcoR. 

Ice  strength  estimates  from  submarine  topsouoder  data 

(1989,  p.425-426)  MP  2691 

DlMOUe,  A. 

Frost  action  pr^hetive  techniques,  an  overview  of  research 
results  (1986,  P.U7-161)  MP2267 

rinirHrta.  fP 

Wmter  earthwork  construction  in  Upper  Mkhigatt^l977, 


59p.) 


177-48 


SX. 


Hydrology  and  climatology  of  the  Caribou-P^cr  Creeks  Re¬ 
search  Watershed.  Alaska  (1982.  34p )  CR  82-24 

Dittamore,  HJL 

Effect  of  seasonal  sod  conditions  on  the  rdiabUity  of  the  Ml  5 
land  mine  (1984. 35p)  SR  84-18 

Dm,  W.W.,  Ill 

Hbtorical  bank  recession  st  selected  sites  along  Corpa  of  En¬ 
gineers  reservoirs  (1983,  103p.)  SR  83-38 

Upfw  ^Uware  River  ke  controls  case  stud^^W, 


p  760-770) 


*2885 


Bank  conditions  and  erosion  along  selected  reservoirs  (1987, 
P.U3-154)  MP2194 

Dacrilingar,  DX 

Tundra  IsJms  as  a  source  of  fresh  water:  Kipnuk.  Alaeka 
(1979.  I6^)  SR  79-38 

Dimart,  E.W. 

Pebble  fabric  in  an  ice-rafted  diamktoo  (1985,  p.577^9y^ 
PiaiHiia,  RJJ. 

Removal  of  atmospheric  ice  from  broadcast  towers  usuif  low- 
frequency,  hig^amplitude  vibrations  (1988, 6p.) 

Drapter-AraaMak,  L. 

Ice  dynamics  in  Die  Canadian  Archipelago  and  adjacent  Arc- 
tk  basin  as  detetmined  by  ERTS-l  observatiotif  (1975. 
p.853-877)  MP  1985 

Draw,  AJL 

Ice  flow  leading  to  the  deep  core  bole  at  Dye  3,  Greenland 
(1984.  p.185-190)  MP  1824 

Dudley,  T. 

CRREL  roof  moisiurc  survey.  Pease  AFB  Buildmgi  33. 1 16, 
122  and  205  (1977,  lOp.)  SR  77-82 

Infrared  detective:  thermograms  and  roof  moesture  (1977, 
p.41.44)  MP941 

Roof  moisture  survey:  ten  Slate  of  New  Kaapahire  buildings 
(1977, 29p.)  CR  n-5t 

CRREL  roof  moisture  survey.  Building  208  Rock  Island  Arse¬ 
nal  (1977, 6p.)  SR  77-43 

DagMLX 

Ice  strength  estimates  from  submarine  lopsounder  data 
(1989.  p.425-426)  MP  2491 

DaiHiau,  C. 

Methodology  used  in  generation  of  snow  toad  caac  hiscorica 
(1977.  p.163-174)  MP  1143 

Dafccshkc,DX 

Influence  cf  insulation  upon  froai  penetration  beneath  pave¬ 
ments  (U;6. 4Ip)  SR  76-86 

Dmoant,  N. 

Caiaiof  of  Snow  Research  Projects  (1975.  103p^) 

MP1129 

Danbur.M. 

MIZEX— a  program  for  mcsoacale  air-ke-occan  interactioo 
experimenis  in  Arctk  marginal  ke  zones.  2.  A  science 
plan  for  a  summer  Marginal  lee  Zone  Expenment  in  the 
Fram  Strait/Greenland  Sea:  1984  (1983, 47p.) 

SR  83-12 

Daws,  I.S. 

Wastewater  stabilization  pond  linings  rl97l,  lltet 

SR  78-28 

Dannc.T. 

Generation  of  runoff  from  stAarctic  snowpacks  (1976. 

P.677-685)  MP883 

Energy  balance  and  runoff  from  a  subarctk  snowpack  (1976. 
29p)  0(74-27 

Darcll.  C. 

Mechanical  properties  of  multi-year  sea  ice.  Phase  2*  Test 
results  (1985.  Sip.)  CR  85-14 

Repeated  load  triaxial  testing  of  frozen  and  thawed  sods 
(1985.  p.144-170)  MP2868 

Resilient  modulus  of  freerc-ihaw  affected  granular  smls  for 
pavement  design  and  evaluation  Part  I.  Laboratory  tests 
on  soils  from  Winchendon.  Massachusetts,  lest  sections 
(1916. 70p)  CRI444 

Triaxial  testmg  of  first-year  ks  kc  (1986. 41p.) 

CR  84-16 

Resilient  modulus  of  freerc-thaw  effected  granular  soils  for 
pavement  design  and  evaluation.  Part  3  Laboratory  tests 
on  soils  from  Albany  County  Airport  (1987.  36p) 

CRI742 

Geotechnical  investiMiion  of  surficial  soils  to  Mipport  hard 
mobile  launcher  (HMD  studies  frozen  strength  characteri¬ 
zation  of  WES.CRREl.  NHRS  test  sites  in  Montana 
{|9M.var.  p)  MP2617 


234 


AUTHOR  INDEX 


DvelUCJ^. 

RcsUieot  modulitt  detcfmifution  for  frost  cooditioAS  (19t9. 
p.320-333)  MP  2549 

DwkMmWA 

Mcdwntsms  of  cr»ck  growth  in  qunrtz  (1975,  p.4t37*4t44] 

MP  955 

I>«thfak.D. 

Wtvc'induMd  bergy  bit  motion  near  a  floating  oil  production 
platform  (1990.  p.205-2t5]  MP  25t0 

Ptttta,PJL 

Some  recent  developments  in  vibrating  wire  rock  mechanics 
instrumentation  (1983,  !2p)  MP  1948 

^libratioo  measurements  4^  rock  stress  by  vibrating  wire 
stresameter  at  high  temperatures  (1987,  p.43«58] 

MP2447 

CRREL  Hopkinson  bar  apparatus  (1987.  29p.) 

SS  87-24 

Hopkinson  pressure  bar  apparatus:  a  tool  for  rapid  assessment 
of  material  properties  at  high  strain  rates  (1988.  p885- 
903]  MP  2S17 

InAuence  of  low  temperature  thermal  cycling  on  tensile 
strength  of  fiber  composites  (1988.  p.141-147] 

MP  243S 

Acoustic  emissions  frirni  composites  at  decreasing  tempera* 
tures  (1988.  p.1090-1095]  MP2438 

Perfonmance  of  laminated  composites  in  cedd  (1988.  p.249- 
281)  MP  2433 

Behavior  of  materiab  at  cold  repons  temperatures.  Part  1: 
Program  rationale  and  test  plM  (1988, 68p  ] 

SR884I9 

On  the  design  of  polymeric  composite  structures  for  cold 
regioos  applications  (1988.  p  435-458]  MP  2395 

Structural  fte  composite  materiab  for  cold  regions  (1988. 

^124«134)  MP2485 

Response  of  advanced  composite  space  matensb  to  thermal 
cycling  (1988.  p.504-517)  MP  2478 

Vibrating  wire  technology  for  settled  dust  monitoring  (1988. 

^71.82)  MP  2514 

F%cr  oMipositc  materiab  in  an  arctic  environment  (1989. 

p.214-225)  MP  2SS9 

Fractographic  analysb  of  ^aphite-epoxy  composites  subject¬ 
ed  to  low  temperature  thermal  cycling  (1989.  p.429-4^ 

Dyar.l. 

MlZEX-~a  program  for  mesoacsic  air-ice-ocean  interaction 
experiments  in  Arctic  margmal  ice  xones.  2.  A  sdcnce 
for  a  summer  Marginal  Ice  Zone  Experiment  in  the 
Frim  Strsit/Greenland  Sea:  15t4  (1983. 47p) 

SR  83-12 

Marginal  ice  tones:  a  description  of  air-ice-ocean  interactive 
processes,  modeb  and  planned  cxperiiscots  (1984.  p.133- 
144)  MP  1473 

Es«b.T.C 

Development  of  a  geographic  information  system  for  the  Say- 
tortile  River  Buin.  Iowa  (1917.  p  245-249) 

MP2549 

Interfacing  geographic  information  system  data  with  real-time 
hydrologic  foreeasung  modeb  (1989.  p.857-841) 

MP  25n 

Emfcfcaon,  3. 

Potential  solution  to  ice  jam  flooding:  Salmon  River.  Idaho 
(1984.  p.15-25)  MP2l3t 

Earlc,EJ4. 

4ih  report  of  workii^  on  testing  methods  in  ice  t  I9t4. 

M-41)  MP1884 

Ciiin,lt. 

State  of  the  art  of  pavement  responK  monitoring  systems  for 
roads  and  airfiehb  (1989,  40Ip)  SR  89-23 

Technology  transfer  (1990.  p  25)  MP272f 

EMaB,ILA. 

Influence  of  insulation  upon  frost  penetration  beneath  pave¬ 
ments  (1974. 4|p.)  SR  74-94 

Pavement  recycling  using  a  heavy  bulldozer  mounted  pidver- 
izcf  (1977.  I2p.  +  appends.)  SR  77-30 

Repetitive  loading  tests  on  membrane  enveloped  road  sec- 
tiOM  during  freeze  thaw  (1977.  p.  1 7 1-197)  MP942 

Temperature  effects  m  compacting  an  asphalt  concrete  over¬ 
lay  (1971.  p.144-151)  MP  1803 

EfTects  of  subgrade  preparation  upon  full  depth  pavement 
performance  in  cold  regions  (197g.  p459-47J] 

MP  1887 

Repetitive  loading  tests  on  membrane-enveloped  road  sec¬ 
tions  during  frecze-thaw  cycles  (1971.  igp.) 

CR  78-12 

Repetitive  loading  tests  on  membrane  ens'cloped  road  see- 
tiofu  dunng  frecze-thaw  cycles  (1978.  p  1277.12fg| 

MPtl50 

Full-depth  pavement  considerations  in  seasonal  frost  areas 
(1979.  24p^,  MP1I88 

NondcMructivc  testing  of  tn-service  highway  patemen**  in 
Maine  (1979.  22p)  CR  79414 

New  Hampshire  field  studies  of  membrane  encapsulated  sml 
layers  with  additives  (1910.  46p )  SR  80-33 

FtcM  cooling  rates  of  asphalt  conerele  oserUys  at  low  temper¬ 
atures  (1980.  tIp)  CR  80-30 

Structural  evaluation  of  porous  pavement  test  sections  at 
Walden  fond  Slate  Reservation.  Concord.  Massachusetts 
(1910.  43p  I  SR  80-39 

Fothok  primer;  a  public  admimstrslor’s  guide  to  undersiaad- 
tng  and  managing  the  pothole  problem  (1981.  34p  i 

MP  1414 


Fabric  inslaUatfon  to  minimize  reflection  cracking  on  taxi- 
ways  at  Thule  airbase.  Greenland  (1981.  26p.) 

SR  81-10 

Pothok  primer— a  public  adminblrator's  guide  to  under¬ 
standing  and  mana^g  the  pothde  problem  (1981. 24p,) 

SR  81-21 

Potholes:  the  problem  and  solutions  (1982.  p  160-162] 

MP  1504 

Full-depth  and  granular  base  course  design  for  frost  areas 
(1983.  p.27.39]  MP  1492 

Strategies  for  winter  maintenance  of  pavements  and  roadways 
(1984.  p.155-167)  MP  1944 

Comparison  of  three  compactors  used  in  pothole  repair 
(1984.  14p.)  SR  84-31 

Engiacering  Mirveys  along  the  Trans- Alaska  Pipeline  (1984. 

85p.)  SR  84-28 

Summary  of  proper  cold  weather  pavement  repair  methods 
(1987.  p.1013-1027)  MP223S 

Rating  system  for  unsiiufsced  roads  to  be  used  in  maintenance 
management  (1987.  pk(2)91-(2)42)  MP  2313 

Ratify  uftsurfaced  roads^  field  manual  for  measuring 
fiiaiotenaiice  problems  (1987. 34p.)  SR  87-15 

Unique  new  cold  weather  testing  faulty  (1981. 

Rating  uttsurfaced  roads  (1988.  p  66-49)  MP  2541 

Development  of  the  unsurfaced  roads  rating  methodology 
(1988.  13p)  SR8B-B5 

Cm  effectiveness  of  proper  pothole  patching  (1988.  p.l70- 
174)  MP2553 

Response  of  pavement  to  freeze-thaw  cycles:  Lebanon.  New 
Hampshire.  Re^onal  Airport  (1989.  31p.)  SR8i^2 
Unique  new  cold  weather  testing  facility  (1989.  p  335-342i 

MP2448 

Method  for  rating  un surfaced  ronds  (1989.  p.103-104) 

MP  2410 

Method  for  rating  unsurfseed  roads  (1989.  p  30-40) 

MP  2533 

Utilization  of  the  snow  fteld  test  sertes  results  for  development 
of  a  snow  obacuration  primer  (1983.  p209-217) 

MP  1492 

Snow-Two/^noke  W'edc  VI  field  experiment  plan  (1984. 

85p)  SR  84-19 

HHieoptcr  snow  obaeurMion  subtest  (1984.  p  359-376) 

MP2t94 

Explosive  obacuration  sub-test  results  at  the  SNOW-TWO 
field  experiment  (1984.  p347*354)  MP  1872 

Cdw«4a,aA. 

Spatial  analysis  in  recreation  resource  management  for  the 
Berlin  Lake  Reservoir  frojcct  (1984.  p  209-215h 

MP20i4 

<Mito  River  main  stem  study:  the  role  of  ^ographic  informa- 
uoo  systems  and  remote  sensing  in  fkod  damage  assess¬ 
ments  (1914.  p.265-281)  MP  2803 

Edwm4a.A.P. 

Guide  to  the  use  of  14N  and  I5N  in  environmental  research 
(1971.  77p)  SR  78-18 

Uk  of  I5N  to  study  nitrogen  transformations  in  land  treat¬ 
ment  (1979.  32p)  SR  79-31 

Dynamics  of  NH4  and  N03  in  cropped  soib  irrigated  with 
wastewater  (1980.  20p.)  SR  80-27 

EC&S. 

Storm  drainage  design  considerations  in  cold  regions  (1978. 

P  474-419)  MPI808 

Surface  drainage  design  for  airfields  and  heliports  in  arctic 
and  subarctic  regions  (1981.  56p.)  SR  81-22 

ECM.W.C. 

Meteorological  variation  of  atmospheric  optical  properties  in 
an  antarctic  storm  (1986.  p.1 155-1 165)  MP  2899 

E9»IMer.K.Z. 

Computer  modeling  of  atmospheric  ice  accretion  and  aerody¬ 
namic  loading  of  transmUston  lines  (1987.  p  103-109) 

MP2279 

Ekfccs.  H. 

Development  of  sea  tee  m  the  W'eddclt  Sea  (1989.  p.92-96i 

MP  2415 

Quantificauon  of  sea-tcc  textures  through  automated  digital 
image  analysis  (1990.  p  28-32)  .MP  2727 

Sea  Kc  a  habitat  for  the  forammtrcr  SeofMnqv^driitM  gm- 
eh>d!mns7  (1990.  p  84-93)  MP  2732 

EMLC 

Imaging  radar  observations  fmten  Arctic  takes  (1976. 

P  169-175)  MP  1284 

ngwhary.  S.M. 

Evaluation  nitnfkation  inhibitors  in  edd  regiora  land 
treatment  of  wastewater-  Part  I  Nitrspyrin  (1979.  25p.) 

.SR  79-18 

ElUac«Md.B. 

Ground  snow  loads  for  structural  design  (1983.  p  950-944) 

MP  1734 

Probability  models  for  annual  extreme  watrr-cqwvalcnt 
ground  snow  (1984.  p  1153-1159)  MP  1823 

niMt,  D. 

Ross  lee  Shelf  Project  environmental  impact  itatemcnl  luly. 
1974  (1978,  p  7-36)  MP  1075 

Rnimell.  W.W. 

Detection  of  coarre  sediment  movement  using  radio  transmit¬ 
ters  (1989.  p.367-373<Bh  MP  2752 


EakTist,E. 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1989.  p.l/l-t/18)  MP275I 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1990.  p.3 1-52)  MP  2763 

Eppler,  D.T. 

Scientific  challenges  at  the  poles  (1987.  p,23-26] 

MP2228 

Eppa.J.W. 

Land  treatment  processes  within  CAPDET  (Computer-assist- 
procedure  for  the  design  and  evaluation  of  wastevrater 
treatment  systems)  (1983. 79p.)  SR  8^24 

On  the  origin  of  stratified  debris  in  ice  cores  from  the  bottom 
of  the  Antarctic  ice  sheet  (1979.  p  185-192) 

MP  1272 

CrantLE. 

Dynamic  ice-structure  intcraciiott  analysts  for  narrow  vertical 
structures  (1981.  p.472-479)  .MP  1454 

Erbkdi.F.H. 

Effects  of  inundation  on  six  varieties  of  turfgrass  (1982. 
25p)  SR  82-12 

Erkkiau,  M. 

Resilient  modulus  of  frecze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation.  (1984.  I38p  j 

CR  84-13 

Etcb.D. 

Yukon  River  breakup  1976  [1977.  p.592.$96)  MP  968 
Survey  of  methods  for  classifying  frost  susceptibility  (1984. 
p  104-141)  MP1707 

Escb,D.C 

Effect  of  color  and  texture  on  the  surface  temperature  of 
asphalt  concrete  pavements  (1983.  p.57-41)  MP  1452 
Frost  heave  forces  on  piling  (1985.  3p )  MP  1732 

Frost  yacking  forces  on  H  and  pipe  pilo  embedded  in  Fair¬ 
banks  silt  (1985.  p.125-133)  MP  1938 

EttWM.  R. 

Frazil  ice  formation  (1984. 44p )  CR  84-18 

Unconventional  power  sources  for  ice  control  at  locks  and 

dams  (1989.  ^107-124)  MP  2572 

Eltlis,  C3t.M. 

Pxramcters  affecting  the  kinetic  friction  of  ice  (1987.  p.552- 
541)  MP  2258 

EvMa,RJ. 

Soull-scale  strain  mensurements  on  a  glackr  surface  (1971. 
^237-243)  NP993 

Evmvtt.  SJt 

Effects  of  low-pressure  wheeled  vehicles  on  plant  communi¬ 
ties  and  soib  at  Prudhoe  Bay.  Alaska  (1977. 49p.) 

SR  77-17 

Gceccological  mapping  Khcme  for  Alaskan  coastal  luodra 
(1978.  p.359-34j|  MP  1898 

Effects  of  crude  and  diesel  oil  spill  on  plMt  communities  at 
Prudchoc  Bay.  Alaska,  and  the  derivation  of  oil  spill  sen- 
siUvity  maps  (1978.  pu242-359)  MP  1184 

Fate  of  crude  and  ref^cd  oUs  in  North  Slope  soib  (1978. 

p.339-347)  MP  1184 

Tundra  distufbnoccs  and  recovery  foDowing  the  1949  ex¬ 
ploratory  drilling.  Fbh  Creek.  Northern  Alaska  (1978. 
8lp)  CR  78-28 

Geobocanical  alias  of  the  Prudhoe  Bay  region.  Alaska  (1980. 

49p)  CR  88-14 

Coa^  tundra  at  Barrow  (1980.  p.l-29)  MP  1354 

Distribution  and  properties  of  road  dust  along  the  northern 
portion  of  the  Haul  Road  (1980.  p.lOI-128) 

MP  1352 

Tundra  and  analogous  soib  (1981.  p.139-179) 

MP  1485 

Some  recent  trends  in  the  physical  and  chemical  characteriza¬ 
tion  and  mapping  of  tundra  soils.  Arctic  Slope  of  Alaska 
(1983.  P2I4-280)  MP  1552 

Landsat-assoted  cnviroomenul  mapping  m  the  Arctic  Na¬ 
tional  Wildlife  Refuge.  Alaska  (1982.  59p.  +  2  mapsi 

CRm? 

ObservatioAS  on  ice-cored  mounds  at  Sukakpak  Mountain, 
south  central  Brooks  Range.  Alaska  (1983.  p.9t-94) 

MP  1453 

ScnstUviiy  of  plant  communities  and  soil  flora  to  seawater 
spills.  Bay.  Alaska  (1983.  35p)  CR  83-24 

Reconnaissance  observations  of  long-term  natural  vegetation 
recovery  in  the  Cape  Thompson  rrmon.  Alaska,  and  addi¬ 
tions  to  the  checklist  of  flora  (191^  75p.)  CR  ^1 1 
Fnller.  CM. 

Limnological  investigations:  Lake  Koocanusa.  Montana. 
Pait  4  Factors  eontroliing  primary  (K^oduciivniy  (1982. 
106p)  SR  82-15 

FaiMic.  F.P. 

Mars  soil-water  analyzer;  instrument  description  and  status 
(1977  p.U9.|5lj  MP9I2 

Farng.  Ml. 

Phase  change  heat  transfer  program  for  microcomputers 
(I9XX.P  645-450)  MP2J83 

Parmer.  CD. 

Wind-generated  polynyas  off  the  coasts  of  the  Bering  Sea 
isUnds  (1990.  p  126-132)  MP  2734 

Farmer.  W.M. 

5now-Two/5mokc  Week  VI  field  experiment  pbn  (1984. 

*5p)  .SR  84-19 

Use  and  appixxtion  of  PRESTO  in  Snow.tll  West  (1986. 

P 11-24)  .MP2658 


235 


AUTHOR  INDEX 


Fntr.W^.  (e0»t) 

SNOW  HI  WEST  field  eapenmcnt  report.  Volume  1 
(tm.  170p.]  SR  WU 

Pvainetnc  study  on  transmtsston  thn.-tt|h  smoke  screens  pro* 
duced  in  fUltnf  snov  (1919.  p.^*t  1 1)  MP  2d29 

Pir0«JU»O. 

Evaluation  of  methods  for  calculatini  soil  thermal  conducUvi* 
ty  (1972, 90p.).  CR  ll-Of 

Paw  ait  I,  O.T. 

Thermal  properties  of  soils  (1991.  IHp  j  M  91*01 

Farr»  R.W. 

Portrtle  hot  water  ice  drill  (1916,  p  549*564)  MP  2202 

FarTtlkD. 

Ice  penetration  tests  (1994.  p  209*240)  MP  1996 

Ice  peoetr^km  tests  (1995.  p.223*236)  MP  2014 

Winter  field  fortifications  (1996,  50p )  SR  96*25 

CRREL  Hopkmson  bar  apparatus  (1997.  29p.) 

SR  97*24 

Hopkinson  pressure  bar  a^aratus:  a  tool  for  rapid  assessment 
of  material  properties  at  high  strain  rates  (1999.  p.lt5* 
903,  MP  2517 

Acoustic  emissions  from  composites  at  decreasing  tempera* 
turcs  (1999.  p.1090-1095)  MP  2450 

Performance  of  laminated  composites  in  cold  (1919.  p  269* 
291)  MP  2455 

Response  of  advanced  composite  space  materials  to  thermal 
cycling  (1999.  p.506*517)  MP  2479 

Famli.DJL 

Bullet  penetration  in  sfM>w  (1979.  23p.)  SR  79*25 

Test  of  snow  fortifications  (1979.  15p)  SR  79*55 

Snow  fortifications  as  protection  against  shaped  charge  an* 
titank  projectiles  (1990.  19p.]  SR  I0*U 

FMcher.M* 

/a*siru  thermoconductivity  measurements  (1996.  p.I3*|4) 

MP  2157 

Fbyar.M* 

Obsmatiotts  of  volcanic  tremor  at  Mount  $L  Helens  voteano 
(1994.  p.3476*5494,  MP  1770 

Fcllcn.& 

Cbnomiration  and  flux  of  wind*blown  snow  (1996.  16p.) 

SR  96*11 

loformatioa  systems  pUnning  study  (1997. 4gp.j 

F6rtfck.M.C. 

Experimental  investigatioo  of  potential  king  of  the  space 

shuttle  external  tank  (1992.  305p.]  CR  92*25 

Fluid  dynamic  aaalysb  of  volcfme  tretsot  (1992.  12p., 

'  CR  9^52 

Source  mechanism  of  volcanic  tremor  (1992. 

On  zero-inertia  and  kinematic  wascs  (1992.  p.t391*l3l7| 

MP2M5 

Anatysb  of  diffusion  wave  flow  routing  model  widi  appiica* 
ticQ  to  flow  m  uilwalers  (1993.  5Ip.)  CR  95*07 

Unsteady  river  flow  beneath  an  ke  cover  (1993.  p  254*260, 

MP2f79 

Modeling  rapidly  varied  flow  in  taiiwatcrs  (1914.  p.271- 
299)  MP17II 

Obaemtions  of  vokaiuc  tremor  at  Mount  St  Helens  sokano 
(1994.  p.3476-5494,  MP  1770 

Analvsb  of  rapidly  varying  flow  in  ke*<osered  rivers  <1994. 

p.359.361,  MP  1955 

Analysts  of  river  wave  types  (1995.  p  209*220) 

MP  1975 

Analyris  of  river  wave  types  (1995.  17p)  CR  95*12 

HudMO  River  ice  management  (1995.  p.96.110, 

MP  2174 

ControUed  nver  ke  cover  breakup,  part  I.  Hudson  River  field 
experiments  (1996.  p.2SI*29l)  MP  2591 

Cbntrolied  river  ice  cover  breakup:  part  2  Theory  and 

numerkal  model  studies  (1996.  p  293*305)  MP  2592 

River  wave  response  to  the  frktion-inertia  balance  (1997. 

p  764*769)  MP2257 

Study  of  dynamic  ice  breakup  on  the  Connecticut  River  near 
Windsor.  Vermont  (1997.  p.l63*l77)  MP  2400 

Options  for  management  of  dynamk  ice  breakup  on  the  Con* 
neetkul  River  near  W’mdior.  Vermont  (1999.  I6p , 

CR  99*01 

Development  of  a  dynamk  ice  breakup  control  method  for 
the  Conneetkut  River  near  Windsor.  Vermont  il999. 
p.221.233)  MP  2510 

Perturbation  solution  of  the  flood  problem  DiKussion  and 
author's  reNy  (1991.  p  346-349)  MP  2556 

Dynamic  ke  b^kup  control  for  the  Connecticut  River  near 
Windsor.  Vermont  (1999.  ^245.259)  MP  2449 

Vector  analysb  of  ice  petrogra^ic  data  (1999.  pJW44^^ 

Framework  for  control  of  dynamic  ice  breakup  by  nver  regu* 
Ution  (1999.  14p.,  CR  99*12 

Framework  for  control  of  dynamic  icc  breakup  by  river  regu¬ 
lation  (1999.  p.79.92)  MP  2957 

FlchUu.W. 

Chemical,  ^ysical  and  structural  properties  of  estuanne  ice 
in  Great  Bay.  New  Hampshire  (1997,  p  933*940i 

MP  2251 

Fbii.  AM. 

Acoustic  and  prcssuremeier  methods  for  investigation  of  the 
rheolo^cal  properties  of  ice  (1979.  |96p ,  MP  199* 

Kinetic  nature  of  the  long  term  strength  of  frozen  soils  r  1990, 
P.95*109«  MP  1450 


Acoustic  emissions  during  creep  of  frozen  soils  (1992.  p.!94* 
206)  MP  1495 

Comparative  analysis  of  the  USSR  construction  codes  and  the 
US  Army  technical  manual  for  design  of  foundations  on 
permafrost  (1992,  2<^)  CR  92*14 

Defecation  and  failure  of  frozen  soils  and  ice  at  constant  and 
steadily  increasing  stresses  (1992.  p  419*429, 

MP  1555 

Thermal  patterns  in  ice  under  dynamic  loading  (1993.  p  240- 
243)  MP  1742 

Comparison  of  UjSS.R.  codes  and  US.  Army  manual  for 
design  of  foun^tiofts  on  permafrost  (1993.  p.3*24) 

MPI6I2 

Thermodynamic  model  of  creep  at  constant  stresses  and  con* 
stant  strain  rates  (1993.  {9p.)  CR  93-35 

Creep  model  for  constant  stress  and  constant  strain  rate 
(1994,  p.]009*10l2,  MP1766 

Thermodynamk  model  of  creep  at  eonstant  stress  and  con* 
sunt  strain  rate  (1994.  p  143*161)  MP  1771 

Tertisry  creep  model  for  frozen  sands  (discussion)  (1994. 

p.l373*137t)  MP19I0 

Creep  strength  strain  rate,  temperature  and  unfrozen  water 
relationship  in  frozen  soil  (1995.  p.29*36)  MP  192B 
Shape  of  creep  curves  in  frozen  soils  and  polycrysulline  ke 
(1997.  p  623*629)  MP2529 

Sr^e  pceuiianties  of  creep  behav»&r  of  frozen  silt  (1999. 
p.72l*724)  MP3661 

Fisfc.D. 

Snow  calorimetric  measurement  at  SNOW*ONE  (1992. 

p.l33*l3l)  MPIM6 

Snow  charaetcrization  at  SNOW.ON£*B  (1993.  p.l55* 
195)  MP  1M7 

Secondary  stress  within  the  structural  frame  of  OYE*3: 1978* 
1993  (1994.  44p,  SR  94*26 

Fisk.DJ. 

Performance  of  overland  flow  land  treatment  in  cold  climates 
(1971.  p  61*70]  MP1I52 

Free  water  measurements c^a  snowpack  (1993.  p.l73*176) 

MP  175B 

Progress  in  methods  of  measunnf  the  free  wstcr  content  of 
snow  (1993.  p4g.5t)  MP  1649 

100  MHz  dicfMtrk  constant  rHcasuremrxts  of  snow  cover: 
dependence  on  enviroAmentai  and  srow  pock  porameters 
(1995.  p  929-934)  MP  1915 

.Method  of  measuring  liquid  water  mass  fraction  of  snow  by 
akohol  s<rfution  (i9M.  p.539*541)  MP  2245 

Alcohol  cakrimetry  for  measuring  t^  liquid  water  fraetton  of 
snow  (10$7  p.163-166)  MP  2261 

Intercompari  on  of  snow  cover  liquid  water  measurement 
techniques  (1997.  p.t67*l72)  MP  2262 

Comparison  snow  cover  liquid  water  measurement  tech¬ 
niques  (1997.  p.l933*i936)  MP  2295 

Flmidcra.  S.N. 

Rcinsulaiing  di  wood  frame  buildings  with  urea-formaldc* 
hyde  foam  (1977.  p.47g*4g7,  MP  959 

Maintaining  bwMmp  in  the  Arctic  (1977,  p  244*2^1^ 

Operation  of  the  CRREL  prototype  air  iransporubie  shelter 
(1910.  73p  I  SR  99*19 

Time  constraints  on  measimng  bwlding  R*valucs  (1990. 

30p)  CR99.I5 

Measuring  building  R*vilues  for  targe  areas  (1991.  p  137* 
131,  MPI599 

W'indow  performance  in  extreme  cold  (1981.  p  396*401, 

MP  1395 

Cold  regions  testing  of  an  air*transporublc  shelter  (1991, 
30p,  CR  91*16 

Designing  with  «ood  for  a  lightwaght  air*transporuMc  Arc¬ 
tic  shelter,  how  the  materials  were  tested  ar.4  choKn  for 
design  (1982.  ^385*397,  MP  1559 

Least  lirc«cycle  vosts  for  insulation  m  Alaska  (1982. 47p , 

CR  92*27 

Window  performance  in  extreme  cold  (1992,  2lp , 

CR  92*59 

Toward  in*Situ  building  R'V»1ue  measurement  (1914. 13p , 

CR  94*01 

Measuring  thermal  perfornunce  of  building  envelopes,  nine 
case  studies  (1985.  36p,  ^  95*07 

Heat  flow  sensors  on  walls—what  can  we  learn  ( 1 9X5.  p  1 40* 
149,  MP  2942 

Measured  and  expected  R*valucs  of  19  building  envelopes 
(1985.  p  49*57,  .MP2li5 

Cimfidcnee  in  heat  flus  transducer  measurements  of  buildmp 
(1915.  p  515*531,  MP2290 

.Mcgasiructurcs  for  mobilization  (1986.  p  10*1 1, 

MP  2155 

ln*situ  assessment  of  two  retri^it  insulations  (1986.  p  32* 
44,  MP  2172 

Procedure  for  measunng  building  R*va1ucs  with  thermogra¬ 
phy  and  heat  flux  sensors  (1987.  29p,  SR  97*06 

Measurnl  insulation  improvement  potential  for  ten  U.5 
Army  buildmp  (|98?.  p  202*220,  MP  2527 

Composite  buildmp  for  military  bases  (1988.  25p , 

CTl  99*04 

Passive  tracer  gas  measurement  of  air  exchange  m  a  large 
multi'celled  building  in  Alaska  (1989.  p  433*444, 

MP  2557 

Alt  change  measurements  of  flre  Army  buiidmp  m  Alaska 
(1990.  p  53*63,  MP2476 


Flnto.  G.M. 

Effect  of  ICC  pressure  on  marpnal  ice  zone  dynamics  (1919. 

p  514*52 1,  MP2522 

Cavitating  fluid  sea  icc  model  (1990.  p.239*242, 

MP  2739 

Foley,  B.T. 

Assessment  of  the  treatability  of  toxic  orpnics  by  overland 
flow  (1993,  47p)  CR  95-03 

Impact  of  slow»rate  land  treatment  on  groundwater  quality: 

toxic  organics  (1994.  56p)  CR  94*50 

Suitability  of  polyvinyl  chloride  pipe  for  monitoring  TNT. 
RDX.  HMX  and  DNT  in  poundwater  (1995,  27p ) 

SR  95*12 

Sample  digestion  and  drying  techniques  for  optimal  recovery 
of  mercury  from  soils  and  sediments  (1985,  85.16 

TNT.  RDX  and  HMX  exptoMvcs  in  soils  and  sediments. 
Analysb  techniques  and  drying  losses  (1995,  llp.i 

CR  95*15 

Fbley.E.S. 

nve*year  performsnee  of  CRREL  land  treatment  test  cells: 
water  quality  plant  yields  and  nutrient  uptake  (1979. 
24p,  SR  79*26 

Poltyn.EJ». 

St.  Lawrence  River  freeze-up  forecast  (1994.  p.l77-l90i 

MP  1715 

Forecasting  water  tempertture  decline  and  freeze*up  in  rivers 
(1984.  iV,  CR  94.19 

St  Lawrence  River  freeze*up  fotMast  (1996,  p  467*491, 

MP  2120 

Salmon  River  ke  jam  control  studies:  interim  report  (1990. 
Ip,  SR  99*06 

FonstT.W. 

Ice  nuclcation  activity  of  antarctic  marine  microorganisms 
(1915.  p  126-128)  MP22I7 

PorlMd.KJL 

Laboratory  investigation  of  the  kinetic  friction  coefficient  of 
ke(1994.p.l9*2l)  MP  1925 

Kinetk  frktion  coefficient  of  tc:  (1995, 40p ,  CR  95*06 
Laboratory  and  field  studies  of  ice  frktion  coefficient  (1996. 
p.319-4^  mV  2126 

Fiaatiia,  Aci. 

Break-updates  for  the  Yukon  River;  PtI.  Rampart  to  W*htte- 
horse.  1996-1979  (1979,  c50  leaves,  MP  1517 

Break-up  dates  for  the  Yukon  River;  Ft.2.  Alakanuk  to  Tana* 
na.  1995*1979  (1979,  c50  leav'cs)  MP  1510 

powkr.  M.C. 

Rcsulu  of  the  US  contribution  to  the  Joint  US/t^R  Bering 
Sea  Experiment  (1974,  197p.)  MP  1052 

Fr«ak.M. 

De*ieing  of  radomes  and  *  )ck  walls  using  pneumatic  devices 
(I977;p467.47l,  MP  1064 

Laboratory  experimenu  on  lock  wall  deicing  using  pneumatic 
devices  (1977,  p  53*69,  MP  974 

CharKterizaiUm  of  the  surface  roughness  and  floe  geemvetry 
of  the  sea  ice  over  the  continental  shelves  of  the  Beaufort 
and  Chukchi  Se»4  (1977,  P.32'41)  MP  1165 

Sea  ice  ridging  over  the  Alaskan  continental  shelf  (1979. 

24p.,  CR  79*09 

Sea  ice  ridging  over  the  Alaskan  contincnul  sh<^/  (1979. 
P.4ll5'4t97)  MP  1240 

Fraiiktnsteia,  C.E. 

Icc-cratering  experiments  Blair  Lake.  Alaska  (1966.  Various 
paginp,  MP  1034 

Use  of  explosives  in  removing  ice  )ams  (1970.  lOp , 

MP  1021 

River*iee  problems;  a  sia(e*of*tke*art  survey  andasscssment 
of  research  needs  (1974.  p  1. 15)  MP  1002 

Third  International  Symposium  on  ke  Problems  (1975. 

627p,  MPi45 

Ice  removal  from  the  walb  of  navipiion  locks  { 1 976.  p  1 487* 
1496,  MPift 

Investigation  of  ice  clogged  channeU  in  (he  St.  Marys  River 
(1979.  73p.,  MPI170 

Report  of  panel  on  testing  in  tee  (1978.  p  157*179, 

MP1I40 

Expenence  gstned  by  uk  of  extensive  ice  laboratory  facilities 
in  solving  ice  problems  (1990.  p93*103j  MP  1501 

Methods  of  icc  control  (1983.  p  204*215)  MP  1642 

Ice  engineering  for  civil  work:  baseline  study  tl98^9Ip^^ 

Methods  of  ice  control  for  winter  nav-igaiton  in  inland  waters 
{I9S4.  p  329*337,  MP  1951 

cover  research-present  state  and  future  needs  (1986. 

P  314.399,  MP  2004 

Corps  of  engineers  Kek  ice  solutions  (1987.  p  5*7, 

MP  2219 

Rebuilding  infrastructure  for  pleasure  boating  (1989.  p  188* 
201,  MP  2466 

Franhliii.  CH. 

Pneumatically  de*iccd  ice  detector— flnsi  report,  phase  2.  pari 
1  (1986.  9p  4- appends,  MP  2249 

Frcdtrkliif.  R. 

Siandardired  testing  methods  for  measuring  mechanical  prop* 
cftics  of  ice  (1981,  p  245*254)  MP  1556 

4th  report  of  working  group  on  testing  meihotls  m  ice  rl984. 

pi.4i,  Mr  1996 

Static  and  dynamic  ice  toads  on  (he  )  amachuhe  Rend  Itghtpt 
er.  1984*86  (1986.  p  115*126)  MP  2399 


236 


AUTHOR  INDEX 


Ml^DJL 

AppUctUoD  of  ice  en^neerini  and  research  to  Creat  Lakes 
probtcfiis  tl972.  p.Ul-13t]  MP  1615 

Retkms  Resmeh  and  Engineering  Laboratory  (t97S. 
p.4^  MP  1251 

FHiiwio,  I. 

Report  on  ice  fall  from  clear  sky  in  Georgia  October  26.  1959 
(I960.  31p.  plus  photograi^]  MP  1017 

Praiiwir,  IL 

014  aad  other  isotope  studies  on  natural  tee  (1972.  p.D70* 
D92]  MP  1052 

Fnlk.M.A. 

Regwoal  climatic  trends  in  northern  New  England  (1985. 
p.64*71)  MP  2740 

PangrlMnn,  S. 

Characteriution  of  the  surface  roughneu  and  floe  geometry 
of  the  sea  ice  over  the  continents  shelves  of  the  Beaufort 
and  Chukchi  Seas  (1977.  P.32'41)  MP  1163 

GattMy.ES. 

Techniques  for  gu  gun  studies  of  shock  wave  attenuation  tn 
snow  (1981.  p.6S7>660)  MP  2543 

Cunsn.  P. 

Cutting  ice  with  high  pressure  water  jets  (1973.  22p  i 

MP  tool 

Cigi— ,  J.C. 

Ice  force  measurements  on  a  bridge  pier  in  a  small  river 
(1919.  p.t419-t427)  MP  2764 

Deicing  a  satellite  communicatioo  antenna  (1910.  14p.i 

SR^lt 

Coroputer'generated  gr^hies  of  river  ice  conditions  (1988. 

p.21 1*219)  MP2509 

Ice  observaUons  on  the  Allegheny  and  Monongahela  rivers 
(1981. 43p.)  SR8i'25 

Thermal  stabilization  of  permafrost  with  thermosyphons 
(1990.  p.323-338)  MP  2583 

Gmcii.NJk 

Ice  penetration  tests  (1984.  p  209-240)  MP  1996 

Ice  penetration  tests  (1985.  p.223-236]  MP  2014 

GMbcr.J. 

Development  of  a  geographic  information  system  (ot  the  Say- 
lorvUle  River  Bmin,  Iowa  (1987.  p.265-269] 

MP2549 

CarihM,  D  J. 

Resurvey  of  the  “Byrd**  Station.  Antarctica,  dnll  hole  (1976. 

^29-34)  MP  •46 

Development  of  Urge  ice  saws  (1976.  14p )  CR  7647 
Haioes-Faiibanks  pipeline:  desi^.  construction  and  opera- 
tkm  (1977.  20pLi  SR  77-04 

Permafrost  exMvating  attachment  for  heavy  bulldozers 
(1977.p.t44.151)  MP955 

Pavement  recycling  iwng  a  heavy  bulldozer  mounted  pulvcr- 
imr  (1977.  12p.  -f  appei^]  SR  77-30 

Oaol  Pipeline  Project:  a  historical  review  (1977.  32p  i 

SR  77-34 

1977  CRREL-USGS  permafrost  program  Beaufort  Sea.  Alas¬ 
ka,  operational  rep^  (1977,  l^j  SR  7741 

Waterproofing  strain  gages  for  low  ambient  temperatures 
(1978. 20pL)  SR  78-15 

Penetration  tests  in  subsea  permafrost.  Prudhoe  Bay.  Alaska 
(1979. 45p)  CR  79-07 

Determining  subsea  permafrost  characteristics  with  a  cone 
penetrometer— Prudhoe  Bay,  Alaska  (1979.  p  3-16] 

MP  1217 

Movement  study  of  the  trans-Alaska  pipeline  at  selected  sites 
(1981,  32p.]  CR  81-04 

Portable  hot  water  tee  dnll  (1986.  p  549-564)  MP  2202 

Exothermic  cutting  of  frozen  materials  (1987.  p  I8l-183i 

MP  2264 

CinUaa.  D.L. 

Physical  mechanism  for  establishing  algal  populations  in  frazil 
ice  (1983.  p.363-365)  MP  1717 

Sea  ice  microbial  communities  in  Antarctica  (1986.  p  243- 
250)  .MP  2026 

Gartner.  ILE. 

Mathematical  model  to  predict  frost  hcase  (1977,  p.92- 
109)  MP113I 

GaaUn.DA. 

Utilization  of  sewage  sludge  for  terrain  stabtltzaiion  in  cold 
regions  (1977. 45p.)  SR  77-37 

Performance  of  overland  flow  land  treatment  in  cold  climates 
(1978.  p.61-70)  MP  1152 

Utilization  of  sewage  sludge  for  terrain  stabilization  in  cold 
regions.  Part  2  (1979.  36p )  SR  79-28 

Utilization  of  sewage  sludge  for  terrain  stabilization  in  cold 
regions.  Pt.  3  (1979.  jJp)  SR  79-34 

Revegetation  at  twoconsiruction  sites  m  New  Hampshire  and 
AUska  (1980.  21p)  CR  80-03 

Chena  River  Lakes  Project  rcscgeiation  study— thrce>)car 
summary  (1981.  59p)  CR  81-18 

Sewage  sludge  aids  revegetation  (1982.  p  I9X'30I| 

MP  1735 

GMhin.  P.N. 

Survey  of  methods  for  classifying  frost  sasccpiibility  (19X4. 
P.104-UI)  MP  1707 

Gnttu.  UW. 

Arctic  and  Subarctic  environmental  analyses  miltzing  RRTS- 
1  imagery,  bimonthly  progress  report.  23  June  •  23  Aug 
t972  (19h.  3p)  MP99I 


Arctic  and  subarctic  environmental  analysis  (1972,  p  28- 
30]  MP  1119 

Arctic  and  subarctic  environmental  analyses  using  ERTS-1 
imagery.  Progress  report  Dec.  72-June  73  (1973.  75p.] 

MP  1003 

Baseline  data  on  tidal  flushing  in  Cook  Inlet.  Alaska  (1973. 

llp)  MP1523 

Arctic  and  subarctic  environmcnul  analyses  utilizing  ERTS- 
1  imagery  (1973.  5p)  MP  1611 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
I  imagery.  Bimonthly  progreas  report.  23  Aug.  •  23  Oct. 
1973  (1973.  3p.)  MP  1030 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
1  imagery.  Bimonthly  progress  report.  23  Oct.  -  23  Dec. 
1973  (1973.  6p.]  MP  1031 

Arctic  and  subarctic  envirimmental  analysis  utilizing  ERTS- 
1  imagery.  Final  report  June  1972-Feb.  1974  (1974, 
128p )  MP  1047 

New  England  reservoir  management:  Land  use/vcgetation 
mapping  in  reservoir  management  (Merrimack  River  basin) 
(1974.  30p.)  MP  1039 

Applications  of  remote  senring  for  Corps  of  Engineers  pro¬ 
grams  in  New  England  (1975, 8p.  +  14  figs,  and  tables) 

MP913 

Orculation  and  sediment  distribution  in  Cook  Inlet.  Alaska 
(1976.  p  205-227)  MP  095 

Byline  data  on  the  oceanogra^y  of  Cook  Inlet.  Alaska 
(1976.  84p.)  CR  76-25 

SkyUb  imagery:  Apfdication  to  reservoir  management  in  New 
England  (1976.  51p)  SR  76-07 

Environmental  analyses  in  the  Kootenai  River  re^on.  Mon¬ 
tana  (1976.  53p)  SR  76-13 

Effect  of  inundation  on  vegMtion  at  selected  New  England 
flood  control  reservoirs  (1978.  13p)  MP  IIM 

Shoreline  changes  along  the  outer  shore  of  Cape  COd  from 
L^g  Point  to  Monomoy  Point  (1978.  49p) 

CR  78-17 

Estuarine  processes  and  intertidal  habiuts  in  Grays  Harbor. 
Washington:  a  demonstration  of  remote  sensing  techniques 
(1978.  79p)  CR  78-18 

River  channel  characteristics  at  sciMted  ice  jam  sites  in  Ver¬ 
mont  (1978.  52p)  CR7B-25 

Historical  shoreline  changes  along  the  outer  coast  of  Cape 
Cod  (1979.  p.69-90)  MP  1582 

Analysb  of  circuUtton  pattenu  in  Grays  Harbor.  Washington, 
using  remote  sensing  techniques  (1910.  p  289*323) 

MP  1283 

Environmcnul  analysis  of  the  Upper  Suritna  River  Basin 
using  Landsat  imagery  (1980. 41p)  CR  8044 

CoasUl  environment,  tethymetry.  and  physical  oceanogra¬ 
phy  along  the  Beaufort.  ChiAchi  and  Bering  Seas  (1980, 
357p]  SR  8045 

Hbtorical  shoreline  changes  as  determined  from  aerial  pho- 
tomterpreution  (1980.  p.l67-|70)  MP  1503 

Inlet  current  measured  with  Scasat*l  synthetic  aperture  radar 
(1980.  p  35-37)  MP  1443 

Inlet  current  measured  withSeasat-1  synthetic  aperture  radar 
(1980.  p  35-37)  MP148I 

Ice  dbtnbution  and  winter  surface  circulation  patterns.  Ka- 
chemak  Bay.  AUska  (1981.  p.995-100I)  MP  1442 

Icc  distribution  and  winter  surface  circuUtion  patterns,  Ka* 
chemak  Bay,  Alaska  (1981. 43p )  CR  81-22 

Shoreline  conditions  and  bank  recession  along  the  U.S  shore¬ 
lines  of  the  St.  Marys.  St  Clrir.  Detroit  and  St  Lawrence 
rivers  (1982.  75p)  CR  82-11 

Ice  distribution  and  winter  surface  circulation  patterns.  Ka- 
chemak  Bay.  Alaska  (1982.  p  421-435)  MP  1569 

Reservoir  bank  erosion  caused  and  mflucnced  by  ice  cover 
(1982.  26p)  SR  82*3) 

Historical  t»nk  recession  at  Kiccled  sites  along  Corps  of  En¬ 
gineers  reservoirs  (1913.  103p)  SR  83-30 

Overview  of  Tanana  River  monitoring  and  research  studies 
near  Fairbanks.  Alaska  (1984.  98p  +  5  appends ) 

SR  84-37 

Relationships  among  bank  recession,  vegetation.  Soils,  sedi- 
menu  and  permafrost  on  the  Tanana  Riv  er  near  Fairbanks. 
Alaska  (1984.  59p)  MP  1746 

Bank  recession  and  channel  changes  in  the  area  near  the 
North  Pole  and  floodway  sill  groits.  Tanana  River.  Alaska 
(1984.  9Xp)  MP  1747 

Relationships  among  bank  rcecuion.  vegetation.  soiU.  acdi* 
menu  and  permafrost  on  the  Tanana  River  near  Fairbanks. 
Alaska  (19X4.  53p )  SR  84-21 

Reservoir  bank  erosion  caused  by  ice  (1984,  p  203-214) 

MP  1787 

Use  of  remote  Knting  for  the  U  5.  Army  Corps  of  Engineers 
dredging  program  (19X5.  p.l  141-1 15<^  MP  18^ 

Ice  conditions  on  the  Ohio  and  lllinms  mers.  1972-19X5 
(19X5.  PX56-X6I)  MP  1914 

Vcriicall)  suble  benchmarks,  a  synthesu  of  existing  informa¬ 
tion  (19X5.  p  179.IXS)  MP  2069 

Hudson  River  tee  management  (19X5.  p96-ll0) 

MP  2174 

Potential  of  remote  sensing  in  the  Corps  of  Engineers  dredg. 

mg  program  (19X5. 42p)  SR  85-20 

Ice  alias.  19X4-19X5.  Ohio  River.  Allegheny  River,  Mnnon- 
gahcla  River  (19X6.  IX5p)  SR  86-23 

Rank  conditions  and  erosion  along  selected  reservoirs  (19X7, 
p.143-154)  MP  2196 

River  ICC  mapping  with  Ijindsat  and  video  imagery  rl9X?. 

P  352-363)  Ml*  2273 


Benchmark  design  and  insullation:  a  synthesis  of  existing 
information  (1987,  73p)  SR  87-10 

Ice  atlas  1985-1986:  Monongahela  River,  Allegheny  River. 
Ohio  River.  Illinois  River.  Kankakee  River  (1987. 367p ) 

SR  87-20 

Ice  conditions  along  the  Ohio  River  as  observed  on  Landsat 
images.  1972-1985  (1988.  t62p )  SR  8841 

Techniques  for  measuring  reservoir  bank  erosion  (1988. 

27p)  SR  8843 

Ice  condtttotu  along  the  Allegheny  and  Monongahela  Rivers 
as  observed  on  Landsat  images.  1972-1985  (1988. 106p.) 

SR  88-06 

fee  observations  on  the  Allegheny  and  Monongahela  rivers 

[1988.  43p.)  SR  88-25 

l^eld  assessment  of  fisheries  habiut-enhancement  structures 
in  Bingo  Brook.  Vermont,  after  the  Spring  1989  ice  run 
(1989.  12p)  MP2744 

Icc  conditions  along  the  Itlinou  Waterway  as  observed  on 
Landsat  images.  1972-1985  (1989.  112p)  CR  89-20 

Gauthier,  B. 

Extraction  of  topography  from  side-looking  satellite  systems 
—a  case  study  with  SPOT  simulation  daU  (1983,  p  535- 
550)  MP  1695 

Gaathkr,  J.F. 

Integration  of  Landsat  land  cover  data  into  the  Saginaw  River 
Basin  geographic  information  system  for  hydrologic  model¬ 
ing  (1984.  19p)  SR  8441 

Gavrile.  V.P. 

Standardized  testing  methods  for  measuring  mechanic^  prop¬ 
erties  of  ice  (1981.  p  245-254)  MP1556 

4th  report  of  working  group  on  testing  methods  in  ice  (1984. 
p.1-41)  MP  1886 

CaydM.  L. 

Landsat-assuted  environmcnul  mapping  in  the  Arctic  Na¬ 
tional  Wildlife  Refuge.  Alaska  (1982.  59p.  4-  2  maps] 

CR  82-37 

Gcfurd,  R. 

lec-reUted  flood  frequency  analysis  application  of  analytical 
estimates  (1914.  p  85-101)  MP  1712 

Ice  jam  research  needs  (1984.  p.t81>P3)  MP  1813 

Ice  regime  reconnaissance.  Yukon  River.  Yukon  (1984, 
p.)059-1073)  MP  2406 

Gerard.  5. 

Rating  intern  for  unsurfaced  roads  to  be  used  in  trumtenance 
management  (1987.  p  (2)51-(2)62)  MP  2313 

Rating  unsurfaced  roads^a  Held  manual  for  measuring 
maintenance  problems  (1987.  34p )  SR  B7-)5 

Rating  unsurfaced  roads  (1988.  p  (^69)  MP  2541 

Impact  of  wet  snow  on  visible,  infrared  and  millimeter  wave 
attenuation  (1988,  p.523*535)  MP  2608 

Parametric  study  on  transmission  through  smoke  screens  pro¬ 
duced  in  falling  snow  (1989,  p  99*1 11)  MP  2629 

Millimeter-wave  performance  during  mixed  preci|Mtation 
(1989.P.113-I20)  MP  2630 

Method  for  rating  unsurfaced  roads  (1989.  p  103-106) 

MP  2610 

Snow-surface  temperature  anslysis  (1989.  p.l09'116j 

MP  2753 

Method  for  rating  unsurfaced  roads  (1989.  P.30'40) 

MP  2533 

Cold  regions  weather  data  sy-stems  [1989,  p  139*145) 

MP  2560 

CerdeL  R-W. 

CHARACTERISTICS  OF  THE  COLD  REGIONS  (1969. 
51p.)  Mf-A 

Cerrin.  J.C 

Landsat'4  thematic  mapper  (TM)  for  cold  environmenu 
(19X3.  p  179-186)  MP  1651 

Cilkey.  A.K. 

Ceobotanical  studies  on  the  Taku  Glacier  anomaly  (1954. 
p  224-239)  MPI215 

CioTinetlo,  M-B. 

Baseline  acidit>  of  ancient  precipitation  from  the  South  Pole 
(1984.  7p)  CR  84-15 

BaKline  acidity  of  preciritation  at  the  South  Pole  during  the 
last  two  millennia  (19X7.  p  7X9-792)  MP  2275 

Glen.  J.W. 

Ph)sics  of  ice  (1974.  Xlp )  .M  It-C2a 

Mechanics  of  ice  (1975.  43p )  M  It-C2b 

Clomen.  P. 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974.  197p)  MP  1032 

Inicgraleit  approach  to  the  remote  sensing  of  fltuiing  icc 
(1977.  p  445-4X7)  MP  1069 

Godfrey.  R. 

Fabric  mslallation  to  minimize  reflection  cracking  on  taxi- 
wa>s3l  Thule  aubasc.  Greenland  (|9XI.  26p) 

SR  81-10 

Godfrey.  R.N. 

Enginccnng  vurve)i  along  the  Trans-Alavka  Pipeline  {|9X6. 
X5p.)  SR  86-28 

Goff.  M.A. 

Investigation  of  the  snow  adjacent  to  l>>c-2.  Greenland 
(19X1.  23p)  SR  81-03 

Goff.  R.f). 

Proceedings  {19X7.  4  voU )  MP  2189 

Gogineni.  -S. 

Radar  havkscaiier  measurements  over  saline  ue  tl990. 
P603*6I5|  MP  274I 


237 


AUTHOR  INDEX 


fTighfii,  SJ». 

IUd*r  b«cksc»ttennf  from  •rtificully  vown  set  ice  (19S9. 
p.259-264)  MP  2M7 

Metn  characteristics  of  ttymreetric  flows:  appUcsUon  to  flow 
below  ice  jams  (19tt.  p.342*3$0)  MP  1733 

Asyoimetric  pUnc  flow  with  ap^cation  to  ice  jams  cl9t3. 
p.1540-155^  MP  1645 

CaUca.K3t 

ModeKnf  of  anisotroptc  electromagnetic  reflection  from  sea 
ice  |19I0.  p.247.294,  MP  1325 

Modeliat  of  anisotropic  ckctroma(oetic  reflection  from  sea 
ice  cl9S0. 15p.|  Cllta>33 

Sea  ice  studies  in  the  Weddell  Sea  aboard  USCGC  Polar  Sea 
(1950.  p  54.96]  MP1431 

Modetini  of  anisotropic  electromaanetic  reflections  from  sea 
ice(l951.p.8107.tlI6]  MP  1469 

Physi^  and  structural  characteristics  of  Weddell  Sea  pack 
ice  (1957. 70p.)  CR  t7.|4 

CaMateln,  N. 

Pavement  icing  detector^inal  report  (1987,  26p.  +  ap> 
pend.)  MP  2263 

Gaack^a 

Ice  jam  problems  at  Oil  aty,  Pennsylvania  (1981.  I9p.j 

SR  81419 

Ottauquechee  River— analysts  of  freeze.up  processes  (1982. 

P-2-37J  MP  1738 

Performaitce  of  the  Allegheny  River  ice  control  structure, 
1983  (1984,  15p)  SR$4.]3 

CoostnM»ion  and  ealibratioo  of  the  Ottauquechee  River 
model  (1985,  lOp.)  SR  85.13 

Coach,  C£. 

Salmon  River  ice  jam  control  studies:  interim  report  (1990, 

tp.)  SR  9046 

Gaadmaa,  OX 

4th  report  of  working  group  on  tesung  methods  in  ice  ( 1 984, 
p.1-41]  MP  1886 

CaaMwC 

Computer  simulation  of  the  snowmelt  and  soil  thermal  regime 
at  Barrow.  Alaska  (1975.  p  709.715]  MP857 

Csadwfa,  CW. 

PotentiiU  responses  of  permafrost  to  climatic  warming  (1984. 
p.92.105]  MP  1710 

Cardan.  AJL 

Antarctic  sea  ice  microwave  signatures  and  their  correlation 
with  in  situ  ice  observations  (1984.  p.662472) 

MP  16M 

Cardan,  U. 

Comparative  near-miUimeter  wave  propagation  properties  of 
snow  or  rain  (1983,  p.lt5.129]  MP  1690 

Attenuation  and  baekacatter  for  snow  and  shxt  at  96. 140.  and 
225  GHt  (1984,  p4l.52)  MP  1064 


Measurement  of  the  resistance  of  imperfectly  clastic  rock  to 
the  propagation  of  tensik  cracks  (1985.  p.7l27.783fc 

MP2092 

Mkroatructvrc  and  the  reristance  of  rock  to  tenrik  fracture 
(1985.  p.ll.533.1 1.546]  MP  2157 

Caold,lJ>. 

System  for  mounting  end  caps  on  ice  specimens  (1915, 
p.362.365)  MP  2016 

Uniaxial  tcnsion/comprcssion  tests  on  ice— preliminary  re* 
suits  (1989.  p.3741]  MP  2482 

Cava^XW. 

Morphological  investiptions  of  flrst'year  sea  kc  pressure 
ridge  sails  (1981.  p  M2)  MP  1465 

Physical  and  structural  chmactcristicsofscaiccin  McMurdo 
Sound  (1981,  p  94.95)  .MP  1542 

Physical  and  structural  characteristics  of  antarctic  sea  ice 
(1982.  p  113*117)  MP  ISa 

BmIioc  water  quality  measuremenu  at  six  Corps  of  Engt* 
ncers  reservoirs.  Summer  1981  (1982.  55p  j  SR  82*30 
Ice  growth  on  Post  Food.  1973*1982  (1983,  25p) 

CR  83*04 

Field  measurements  of  combined  icing  and  wind  loads  on 
wires  (1983.  p.205'215)  MP  1637 

Surface  roughness  of  Ross  Sea  pack  ice  (1983.  p  123*124i 

MP  1764 

Method  of  detecting  voids  in  rubbled  ice  (1984,  p  183.188) 

MP  1772 

Structure  of  flrst.year  pressure  ndee  sails  in  the  Frudhoe  Bay 
regMm  (1984,  p  115.135)  MP  1137 

Combined  icing  and  wind  loads  on  a  simulated  power  line  test 
span  (1914.  p.173.182)  MP2II4 

Analysts  of  selected  ice  accretion  measurements  on  a  wire  at 
Ml  Washington  (1985.  p  34.43)  MP  2173 

Computer  interfscinc  of  meteorological  sensors  tn  a  severe 
weather  and  high  RFl  environment  (1985.  p  205*211) 

MPh75 

Comparison  of  winter  climatic  data  for  three  New  Hampshire 
sites  (1986,  78p)  SR  8645 

Reliable,  inexpe^ive  radio  telemetry  s>-stem  for  the  transfer 
of  meteorol^cal  and  atmospheric  data  from  mouniam*top 
sites  (1986. 6p)  MP  2107 

Conductor  twisting  resistance  effeeu  on  ice  build*up  and  icc 
shedding  (1986.  8p  f  figs )  MP  2108 

Icing  and  wind  loading  on  a  simulated  power  line  (1986. 

P  23-27)  MP2206 

Portable  hot  water  ice  drill  (1986.  p  549-564)  MP  2202 
Portable  hot-water  ice  drill  (1987,  p  57-64}  MP  2236 


Meteorological  tostrumeotation  for  characterixing  atmo* 
s^ieric  icing  (1987.  p  23-30)  MP  2276 

Temperature  and  structure  dependence  of  the  flexural 
strength  and  modulus  of  freshwater  model  ice  (1988, 
43p)  CR8f46 

Update  on  portable  hot-water  sea  ice  dnlling  (1989,  p.l75. 

178)  MP2479 

Sea  ice  ridging  in  the  Ross  Sea,  Antarctica,  as  compared  with 
sites  in  the  Arctic  (1989.  p.4984.49tt)  MP  24M 

Gow.AJ. 

Gas  inclusions  in  the  Antarctic  ke  sheet  and  their  glaciologi. 

cal  significance  (1975.  p.5l01.5l08)  MP  847 

Islands  of  grounded  sea  ice  (1976.  24p.)  CR  76-04 

Compressibility  ebaractcristics  ct  compacted  snow  (1976, 
47p )  CR  76-21 

Dynamics  of  near-shore  ke  (1976.  p.9.34)  MP  t3t0 

Islands  of  grounded  sea  ice  (1976,  p.35*50)  MP  987 
Some  characteristics  of  grounded  floebergs  near  Prudhoe  Bay, 
Alaska  (1976.  p  169*172)  MP1I18 

Some  characteristics  of  founded  floebergs  near  Prudhoe  Bay, 
Alaska  (1976,  lOp )  CR  76-34 

Rhcolo^cal  implkations  of  the  internal  structure  and  crystal 
fabrics  of  the  West  Anisrctk  ke  sheet  as  revealed  by  deep 
core  dnlling  at  Byrd  Station  (1976.  25p.)  CR  76-35 
Rheologkal  imptications  of  the  internal  smicture  and  crystal 
fabrics  of  the  West  Antarctic  ke  sheet  as  revealed  by  d^p 
core  drilling  at  Byrd  Station  (1976.  p.lM5.1677) 

MP  1382 

Growth  history  of  take  ke  in  relation  to  its  stratigraphic, 
crystalline  and  mechanical  structure  (1977.  24p.) 

CR7741 

nexural  strength  of  ke  on  temperate  lakes  (1977.  p  247- 
256]  MP  1063 

Studies  of  the  movement  of  coastal  sea  ke  near  Prudhoe  Bay, 
Alaska.  U.S  A.  (1977,  p  533-546)  MP  1066 

Nearshore  ke  motion  near  ^udhoe  Bay.  Alaska  (1977,  p.23- 
31)  MPtl62 

E>kkctrk  constant  and  refleetko  coefikknt  of  the  snow  sur¬ 
face  and  near-surface  internal  layers  in  the  Mc.Murdo  Ice 
Shelf  (1977,  p.t37-t38)  MP  1011 

Sidmirface  measurements  of  the  Roas  tee  Shelf.  McMurdx- 
Sound,  Antarctica  (1977.  p.l46.|4t)  MP  |0I3 

Internal  structure  of  fast  kc  near  Narwahl  Island.  Beaufort 
Sea.  Alaska  (1977.  gp.)  CR  77-29 

Effect  of  freezing  and  chawing  on  the  permeability  and  struc¬ 
ture  of  soils  (1971.  p.31-44)  MP  tOOO 

Flexural  strength  of  ke  on  temperate  lakes— comparative 
testt  oi  Urge  cantilever  and  simply  supported  beams  (1978. 
t4p)  CR7$49 

Preferred  crystal  orknuuons  in  the  fast  ke  along  the  margins 
of  the  Arctic  Ocean  (1978.  24p  j  CR  78*13 

Creep  rupture  at  depth  in  a  cold  ke  sheet  (1978.  p.733) 

MPII68 

Ultrasonk  measurements  on  deep  ke  cores  from  Antsretka 
(1978.  p.48-50)  MP  1202 

Ultrasonic  velocity  inve»igations  of  crystal  anisotropy  in 
deep  ke  cores  from  Antarctica  (1979.  16p ) 

CR  79*10 

Effect  of  freezing  and  thawing  on  the  permeability  and  struc¬ 
ture  of  soil  (1979.  p.73-92)  MP  1225 

On  the  origin  of  stratified  debris  in  ice  cores  from  the  bottom 
of  the  Aniarctk  ke  sheet  (1979.  p  185-192) 

MP  1272 

Ultrasonic  velocity  investigatiofts  of  crystal  anisotropy  in 
deep  ke  cores  from  Antarctica  (1979.  p  4865-4874) 

MP  1239 

Crystal  alignments  in  the  fast  ice  of  Arctic  Alaska  (1979. 

21p)  CR  79*22 

Subsurface  measurements  of  McMurdo  Icc  Shelf  (1979. 

p.79.80)  MP  1338 

RcUtionship  of  ultrasonic  velocities  to  c*axis  fabrics  and 

relaxation  characteristics  of  tee  cores  from  B)rd  Station. 
Antarctica  (1979.  p.l47.|53)  .MP  1282 

Margin  ofthe  Greenland  Kcsh^  at  lsua(1979.p.l  55-165) 

MP  1281 

Cr)'SUl  alignments  in  the  fast  ice  of  Arctic  Alaska  (1990. 

p  1137*1146]  MP  1277 

Time-pnonty  studies  of  deep  kc  cores  (1980.  p  91*102) 

MP  1308 

PUncury  and  cxtraplanctary  event  records  in  polar  icc  caps 
(1980.  p  18*27)  MP  1461 

Sea  ICC  studies  in  the  W*eddcll  5ka  aboard  USCGC  PoUr  Sea 
(1980.  p  84-96)  MPI431 

Ground-truth  observations  of  icc*covered  North  Slope  lakes 
images  by  radar  (1981. 17p)  CR  81-19 

Nitrogenous  chemical  composition  of  antarctic  ice  and  snow 
(1981.  p-79.81)  MP  1541 

Physical  and  structural  charactcrutics  of  sea  ice  in  McMurdo 
Sound  (1981.  p  94-95)  MP  1542 

Physical  and  structural  characteristics  of  anurciic  sea  ice 
(1982.  p  113*117)  MPI548 

dnne  zone  in  the  McMurdo  Icc  Shelf.  Antarctica  (1982. 

p.166.171)  MP  1550 

Nitrate  fluctuations  m  antarctic  snow  and  flrn  potcrtial 
sources  and  mechanisms  of  formation  (1982.  p  243-248) 

MP  1551 

Bnne  zone  in  the  McMurdo  Icc  Shelf.  Antarctica  (1982, 
2lp )  CR  82-39 

South  Pole  ice  core  dnlling.  1981-1982  (1982.  p  89.91) 

MP  1621 

tee  growth  on  Post  Pond.  1973-1982  (1983,  25p) 

CR  83-04 


Chemical  fractionation  of  bnoc  in  the  McMurdo  Ice  Shdf. 

Antarctica  (1983.  16p)  A  83-M 

Baseline  acidity  of  ancient  ^ecipitatMMi  from  the  South  Pole 
Cl984.7p)  CRS4-15 

On  small-scale  himzontal  variations  of  salinity  in  first-year 
sea  ice  (1984.  p.6505-65U]  MP  Vtil 

Rexural  strengths  of  freshwater  model  ke  (1984.  P.73'82) 

MP  1826 

Quiet  freezing  of  lakes  and  the  concept  of  orkntatioft  textures 
in  Uke  ice  sheets  (1984.  p.137.149)  MP  1828 

Crystalline  structure  of  urea  kc  sheets  used  in  modeling  in  the 
CRREL  test  basin  (1984,  p  241-253)  MP  1835 

Crystalline  structure  of  urea  ke  sheets  used  in  modeUag  ex* 
periments  in  the  CRREL  test  basin  (1984, 48p ) 

CR  84-24 

Sea  ke  properties  (1984.  p  82*83)  MP  2136 

Physical  properties  of  sea  ke  in  the  Greenland  Sea  (1985. 

p.177.181)  MP  1983 

SimuUted  sea  ice  used  for  correUting  the  electrical  propertka 
of  the  ice  with  its  structural  and  salinity  characteristics 
(1985,  p.76-82)  MP  1918 

Laboratory  studies  of  Koustie  scattering  from  the  underside 
of  sea  ice  (1915.  p  87-91)  MP  1912 

Pressure  ridge  morphology  and  physical  ptoperties  of  sen  kc 
in  the  CreenUnd  Sea  (1985.  p  214-22^  MP  1935 

Structure  of  ke  m  the  central  part  of  the  Ro»  fee  Shelf. 

Antarctica  (1985.  p  39-44)  MP2tl8 

Orientation  textures  in  ke  sheets  of  quietly  frozen  lakes 
(1986.  p  247-258)  MP2118 

Crystal  str\<cture  of  Fram  Strait  sea  ice  (1916.  p.20-29) 

MP222I 

Chemical  fractionation  of  brine  to  the  McMurdo  Icc  Shdf. 

Antarctica  (1986.  p  307-313)  MP  2239 

Optical  characterization  of  sea  'cc  structure  using  pdariicd 
light  techniques  (1916.  p  264-271)  MP  22S7 

Microwave  dielectric,  structural,  and  salsmty  properties  of 
simulated  sea  kc  (1986.  p.832-139)  MP  2188 

Acoustical  reflection  and  scaiicriag  from  the  undfraide  ef 
laboratory  grown  sea  kc:  measurements  and  prediktiens 
(1986.9.1416-1494)  MP  2322 

Structure  and  dielcctrk  properties  at  4  g  and  9.5  GHx  of 
saline  ke  (1986.  p.l4.281-t4,303)  MP  2182 

Annealing  recrystallization  in  laboratory  and  naturatty  dc* 
formed  ke  (1987.  ^(CI)271.(C1)276)  MP  2238 

Restraints  on  thin  section  analysis  of  gram  growth  in  im* 
strained  poiycr>-stalltAe  ke  (1987.  p.(Cl)277>(Cl>281) 

MPi2SI 

Crystal  structure  and  salinity  of  sea  ke  in  Hebron  Fkrd  and 
vicinity.  Labrador  (1987.  Up )  Cl  8T-#4 

Physical  properties  of  sea  ke  docharged  from  Fram  Strait 
(I987.^436*439)  MP2284 

Ph)rskal  properties  of  summer  scs  kc  in  the  Fram  Strait 
(1987.p6767-6t03)  MP2348 

Chemical.  ph>-skal  and  structural  properties  of  estuarine  kc 
in  Great  Bay,  Sew  Hampshire  (1987,  p.833't40j^ 

Ph>-sieal  properties  of  summer  sea  ke  in  the  Fram  Strait,  lune* 
July  1984  (1987.  81p)  Cl  87-16 

Basclirc  acidity  of  precipitation  at  tliC  South  Pole  d*mag  the 
last  two  millcnma  (1917,  p  789-792)  MP  2275 

Ph>'s.cal  and  structural  chamtemiks  of  WedddI  Sea  pack 
kc(l987.  70p)  CR  87-14 

Microwave  and  structural  properties  of  saline  kejl987. 

36p )  CR  87-28 

Temperature  and  structure  dependence  of  the  flexural 
strength  and  modulus  of  freshwater  model  tee  (1988. 
43^)  CR8846 

Correlation  function  study  for  sea  kc  (1911.  p.I4.055*l4.- 
063)  MP2911 

Errcrging  mctcontr  cr>’sullme  structure  of  the  cnclosiiig  ke 
(1989.  p  87*91)  MP^83 

Strueture  and  temperature  dcpcndetKC  of  the  flexural  proper* 
ties  of  laboratory  freshwater  ice  sheeu  (1989.  p.249*2?0) 

MPiU2 

Radar  baclKaxtenng  from  artificuUy  grown  sea  ke  (1989. 

P  259*264,  MP  2667 

High  frequency  aco-ustical  properties  of  saltsK  kc  (1989.  p.9* 
23)  .MP  2686 

L'S  global  ice  core  research  program  West  Antarctica  and 
bc>nr.d  (1989.  32p )  .MP  2789 

Internal  structure  compositum  and  propcrtiesofbrackbhkc 
from  the  Ba>  of  Bothnu  during  the  BEPERS*I8  caperiment 
(1919.  p  1318*1333)  MP2763 

Dominion  Range  ice  core.  Queen  Maud  Mountains.  Aatarc* 
tica— genera!  site  and  core  characteniiies  with  tmdkatioos 
(1990.  p  11*16,  MP2787 

Internal  structure,  composition  and  properues  of  brackish  tee 
from  the  Bav  of  Bothnia  (i'»90.  p  5-15}  MP  2725 

Aco-..\ticai  end  morphological  properties  of  undeformed  sea 
ICC  labofstorv  and  field  results  (1990.  p.67*75) 

MP2738 

Raiiar  backscatier  measurements  over  sa!*ne  ice  (1990. 

P  603-61 5)  MPn41 

Sea  KC  in  the  polar  regions  (1990.  p  47-122)  MP  275# 

Graham.  J. 

Effeesv  of  temperature  and  species  on  TNT  wmry  to  pUnts 
sl^*V7p,  .SR  88*16 

Graham.  J.M. 

Five-vear  performance  of  CRRF.I.  lan*l  treatment  test  cells, 
water  quahtv  plant  )ields  and  nutrient  upukc  (I97f. 
:4p)  .SR  78-26 


238 


AUTHOR  INDEX 


PltM  ctOMth  oo  a  srtvd  Mib  tncalMMe  studio  r  1 M I .  tp.1 

Sctaoaal  trovtii  aad  tipuke  of  ooirknt*  ky  prcliardlfre»  tfri« 
gated  vaMevaier  (Ittl.  Ifp-J  ^  il*it 

SmiHycaf  gfifonaarf  of  CKKEL  »low.Tate  land  tfcauaeat 
prototypes  tlHU  25p.)  SR  tMl 

Effects  of  low  tcflipefacarcs  o«  tiK  growth  and  aofrotea  water 
cooteat  of  ao  aquatic  plaat  (1914.  tp.}  CR  td-ld 

CkMtCL. 

Rciwrse  phase  HPLC  method  for  aftalysts  of  TNT.  RDX. 
HMXaad2.4»DWTioaiiitieaiwastcwater(l9l4.95p.i 

CRS4.29 

Rerened  phase  lM^»^erlofBnace  liqiad  dvooMiographic 
dftrrmiaatiBa  of  nitroorgaaks  ia  maaitioai  wastewmer 
(I9M.  pil70-t75]  MP  2d«9 

laterlahoratify  cvahiatioa  of  hi^  perfomiMicr  liqaid 
cheaamtagr^hk  dcfcrmiaaiion  of  aicroorgaaics  in  nmai> 
tioa  plaat  wastewater  (I99d.  p.t7d>tt2|  MP2d5t 
Caaipariaoa  of  catraetioa  techaiqaes  Ut  monitions  rcsidoes 
in  soil  tiny,  ^t)2d>133l)  MP  2359 

Critical  comparison  of  mcriag  average  and  comolativc  som^ 
amliaa  coairal  dmrts  Car  trace  aaaiyais  data  ( 1 9t7. 57p.] 

SR  97-21 

Prrlimiaafy  devtiapmeat  of  a  liber  opek  sensor  for  TVT 
(1999.  Idp.)  SR  9944 

Compariwaa  of  EPA  and  t^THAMA  detection  eipahiliry 
ca£iaiors(t999.pi40Mll)  MP24SS 

Prrdictioa  of  octaaol  water  paniiiea  coeffirients  of  orgsaa 
pbospiMaalcs:  Evahmiioa  of  stroctorc  foaction  reUrion- 
ships  (1999. 24pi)  SR  99-11 

Cam^ariaaas  af  law  caaceairatiaa  ascaaorcmcat  capability 
eamaolcs  ia  trace  aaahrsis;  aseihad  detectiaa  Uaat  and  certi¬ 
fied  repaning  Kant  (1999. 2tp.)  SR  99-29 

t,  iqaid  chr  aamtagraphir  mtthnd  Cardctcrminarirwi  of  catract- 
aMc  astraaraamtic  and  aatraaaae  rriiJati  ia  soil  (1919. 
pM-999|  MP259d 

GmW,fCA. 

Physical  and  thermal  dianwhiarf  and  pratcctiao  of  perms- 
ta(1979.42pL|  SR7MS 

Sorficc  diilarbaacc  Md  praaecciaa  daring  ccoaeawc  deveW^ 
meat  afthe  North  (1991. 99p.]  MP  1497 

Onr.c 

DWadsetioa  of  wastewater  by  nMcrowBves  (1990.  15pii 

SR  9941 

ftaalitii.A. 

Camparativc  tearing  system  of  the  applicabdicy  Car  varioos 
riwaml  aeaaaing  syiteam  Car  dctccriag  heat  losses  in  bvAd- 
i^  (1979.  pJm-R^  MP12I2 

Roaf  inaiilare  sorvey:  Reserve  Center  Garage.  Greaser  Beld. 

Msarhrairr.  N.R  (1991. 19pi|  SR  91-31 

Saammaliaa  of  a  Nwteied  bi^  ap  roafi  07i*e9l  Rail  ling. 

Haascam  Ak  Farce  Rase  (1993.  12p;|  SR  92-21 

Can  wet  roaf  iaaalariaa  he  dried  not  (1993.  p.d2i439s 

MP  tS#9 

Compariaaa  af  aerial  to  aa-chc-raaf  iaCrared  aaabrare  sorven 
11993.995-105)  MP  17M 

Weniag  af  palystyitac  and  areihaac  raaf  msuliriaas  in  the 

Moialaey  and  an  a  protcctad  membrane  roof  (1997. 
p.109-11^  MP23I7 

Wetting  af  palyirytane  and  aretnaae  raaf  infolaci«is  in  the 
Rbainiary  and  an  a  praccctcd  menthrane  roof  (1919. 
pi43|.430|  MP2911 

Giatlay.aP. 

UriKearian  af  Ihmwnnad  Aerial  Vdocles  ia  the  ALRE  Thraai 
(199d.  pi249-257)  MP  Md3 

Hamidity  and  lemperatarr  measarements  ■brsiacf  from  an 
onamaiaad  acriri  vdiick  (1997.  pk35-45)  MP  2293 

Slaat  path  eariaetiaa  and  viikffity  memofemrau  from  an 
aaaiaaaed  acriai  vriiicle  (1997,  p^llSUd)  MP  22M 

laCsrmariaa  systcatt  ptaaaiag  sta^  (1997. 41pii 

SR  97-23 

Graaii.CE. 

Wheckd  vcfsaa  iradicd  vehicle  snow  msbiiity  test  program 
(1999.  t9pi)  MP  2715 

Grsaa.C. 

WUdMe  habitat  mapping  in  Lae  q«i  Faric.  Mtnncsou  (1914. 
p^305-209|  MP  2995 

GraaaaB.H. 

WMO  salid  prccipitatioa  measarement  mtercomparbon  at 
Siaepers  River  Research  WMershed  (1917.  p.l-7t 

MP22H 

Craaahirg.  M. 

Dfiiga  lyacedares  foe  andrrgroaad  heat  sink  systrats  (1471. 
11^  in  var.  pagni.)  SR  79-09 

Crtlschm,  tO- 

GCisphysscal  sarrey  of  snb^aciri  leol^  around  the  deep- 
drditngsile  at  Dye  3.  CteenUnd  (1915.  p.l05-U(h 

.MP  1941 

GttadcR.TX. 

Optical  properties  of  tee  sad  snow  tn  the  poUr  oceans^  I 
Observations  {!9td.  ^23^24I)  MP:255 

Optkal  properties  of  ice  and  snow  m  the  polar  iveans  2 
Thcarctkal  cakaiacieas  (ItM.  p  :42-:3l j  MP  22H 

Moiedreawency  paein  e  mKrowavt  observanoci  of  sahne  kc 
grown  Ml  tank  (IM9.p.ldl7-U«0)  MP  2459 

Crimea,  E. 

Wheried  versos  tracked  vehtcle  snow  mobehty  test  program 
(1919.  I9pj  MP  2715 

CraaHi.  P.M. 

US  gfabat  ICC  eore  research  program  West  Aniarcttra  acd 
beyond  (1919.  33m  2799 


Dominion  Range  ice  core.  Qween  Maad  Moantaint,  Anurc- 
tka— general  site  and  cott  characteristks  with  impKcations 
(1990.  p.lMd)  MP2797 

Crwl.RJL 

Comparative  testing  system  of  tbc  apph'cability  Cor  varioas 
thomal  scanntag  systems  for  detcctUg  heat  lames  in  baSd- 
ings  (1971.  p.R7l.R^  MP  1212 

Graves.  j.A. 

Analysis  of  fkakle  pavement  resilkni  sarface  deformations 
ttsiftg  the  Chevron  layered  ritstk  analysis  «opqter  pro¬ 
gram  (1975.  13  kaves)  MP  1204 

Coadcatr^  N. 

Ice  flow  leading  to  the  deeg  core  bole  at  Dye  3.  Greenland 
(t914.p.ll5-l90)  MP1924 

Caadealrap,  NjS. 

Camp  Century  survey  1914  (1917.  pk3ll-211j 

MP  2331 

Gnada^  C 

Terrain  analysis  from  space  shuttle  photographs  of  Tibet 
(i9U.p40(M09)  MP2997 

Cajmia.  CL. 

Gakrkin  flake  riement  analog  of  froat  heave  (1974.  p.1  It- 
113]  .MPR99 

Mathematical  model  to  predict  frost  heave  (1977.  p.92- 

MP  1131 

Finke  elemcat  model  of  transient  heat  coadwetka  with  wk 
thermal  phase  change  (two  and  three  dimcniiinaol)  (19n. 
l«7p.|  SR  77-39 

Frost  hove  in  an  injtrumented  soil  colamn  (1910.  p.21 1- 
22l|  MP  1331 

One-dkaensioaal  froat  heave  model  based  upon  simktaaewua 
heat  and  water  flas  (1910.  Pl253-242]  MP  1333 

Some  approaches  to  amdcliag  piaoe  ia  freezing  soils 

(1911.P.137.I45)  94PI437 

Rcsuils  from  a  mathemarical  model  of  frost  henve  1 191 1 .  p.2- 
4|  MPI493 

Probahiliitk  deterariaiitk  aaolysis  of  oac-dkaensioaol  ke 
segregation  in  a  freeziag  sod  csloam  (1911.  p.l2?-140- 

MP  1534 

Scaskivky  of  a  frost  heave  model  to  the  awthod  of  namirical 
skaalaCMn  (1912.  puMO)  MP  1547 

Field  tests  of  a  frost-heave  OMdel  (1913.  pi409-lt4| 

MP  1457 

Comparison  of  frow^kacnikaal  domam  and  boundary  inte¬ 
gral  geothermal  modeb  wkh  cmbanknKat  freese-thaw  field 
data  (1913.  ^509-5t3]  MP  1459 

Two  dimratisna!  model  of  esupted  heat  and  mswtarc  traas- 
port  ia  frost  heivmg  sods  (1994.  pi9l-91)  MP  1479 

Sucple  m  odel  of  kc  icgrcgaiioa  miag  an  analytk  fmictiia  to 
medd  heat  and  sod-waier  flow  (1994.  p.^101] 

MP2IR1 

Two  duamiknal  model  of  cu  opltd  heat  and  mokture  trans¬ 
port  in  frost-heaving  ttA  (1914,  p.334-343i 

MP  1745 

Partial  verkkarion  of  a  thaw  settleawac  model  (191$,  p.11- 
25]  MP  1924 

HM.W.M. 

Winter  earthwork  eoascraetka  in  Upper  Mkhigan  (1977. 

59p<|  SR  77-44 

Incrcasingtheeflecuvcncasofioilcempactisawbelow-freei- 
iag  temperaToro  (1971.  $lp.)  SR  79-25 

Constrwetke  of  an  orbonknsewt  with  frozen  soil  (19101 
I0$p.|  SR  99-21 

Improved  techaigon  for  construction  of  snow  roads  and  air¬ 
strips  (1911.  99m  SR  99-19 

Drflekkn  of  research  needs  to  address  airport  paveasent  da- 
treu  in  cold  regkas  (1919.  t4:M  CR  99-19 

Improving  saow  roads  ami  airstRps  m  Aeurctsca  |1919. 
llpi  SR  R9-U 

H«ls.A.R. 

Cost-rffectne  use  of  mwairipul  wastewatrr  trraiacs:  powds 
(1979.  ^I77.:00)  MP  1413 

Cos:  of  land  trcatarai  sysums  (1979.  t3$]V)  MP  1397 

llaH.DJL 

1977  issdra  fire  m  the  Kokobk  Rtvrr  area  of  Alaska  (1971. 

p,$4-$lj  .MP  1125 

1977  tundra  fire  at  Kokedk  River.  Alaska  (1971.  ||fk) 

SR  71-19 

Landsa:  digital  analysis  of  the  msoal  recovery  of  the  Kokobk 
River  :endra  fire  area.  Alaska  (1979.  Ifp.)  MP  1439 

l^NDSAT  digital  analysb  of  the  imtial  r^overy  of  burned 
tendra  at  Kokoid  Rhcr.  Alaska  (1910.  p.3*3-3-3| 

MP  1391 

IlMrikoa.  T.O. 

Foe  prrmafroit  timnri  a  lau  Ouasrmary  grologir  record  in 
central  AUsU  (I9fl.  p.9al.949,  MP  2355 

timaamr.  CU. 

5uNe  rvoco^e  fcoflle  thro^h  the  Rost  Ire  Slwlf  at  Little 
.Arm*  V.  AntarrtKa  (1977.  322-32$)  MP  1995 
IfanamoCo.  R. 

FJTrct  of  seo«  rovrr  on  cdsiKle  prrfonsanee  of  vehsclcs 
tI97a.  p  I2:.j4d,  MTW 

Devrlopcseat  of  targr  irr  sa«s  (1979.  |ap)  CR  *4-47 

wan  dneag  vn>d^  (1977.  aip)  SR  77-22 

t^kwa:i4nnag|t97?.p.7.|4|  Mr972 

Srmahred  pipeline  rqmpesrw:  |19 -f.  3dp )  SR  71-95 
Coeitrwctioc)  r-pwpmmi  pr«4Crmv  and  proredures  AU^a 
piprbae  pfo^rl  tl971.  Up,  SH  7i.|t 

Drvctng  a  satr&te  r«wsmuairanoo  antenna  |IV(9.  Up, 

SR  99-19 


Ice  control  at  navigation  lochs  (1911,  plI099-109!^|^ 

Appb'carioa  of  a  block  copolymer  solution  to  kc  prone  struc- 
turcs  (1913.  p.t$5-t5t)  MP  1424 

Methods  of  ke  control  (1913.  p.20i-21$,  MP  1412 

Aerostat  idng  probleau  (1913. 29pi,  SM  93-22 

Methods  to  reduce  ice  accwmulstiin  on  mker  ttic  ruecas 
walls  (1919.  5p.|  MP  2722 

Reduced  winter  leakage  in  gates  wkh  3-scals  (1919, 3p.t 

MPirjd 

HaMcLW. 

Utilization  of  sewage  sludge  for  terrain  siahilizariua  in  culd 
repons  (1977. 4$pL]  S9i  Tl-tf 

Itomcom.  J.T. 

Rrcak-up  of  the  Yukon  River  at  the  Hari  Rend  Rridgr  1979 
(1979.  22p.  9  Figs.)  MP  1215 

H«Mca.RwL. 

C-U  and  other  aotoae  studks  on  natorat  ice  (1972.  piOTO- 
D92)  MP  1R52 

Camp  Ceatury  survey  1914  (1917.  p^li-2M) 

MP2221 

Hmmca.GJll. 

RRE  IS  THE  NORTHERS  ESVIROSMEST-A  SYM¬ 
POSIUM  (1971.  :75pc]  MP  979 

Haedcahee^  M. 

Corps  of  En^acers  land  treatment  of  amtewsur  rczearch 
program:  aa  aaastoted  bihlisgraphy  (1993. 12p.) 

SR  9349 

Five-year  petfanasacr  of  CRREL  bad  tr  calm  eat  seat  cdb; 
water  qoafliy  pbat  ykhb  and  autriear  uptake  jt979. 
24m  SR  79-24 

V*c  of  t5N  to  study  akmgea  traacfocmaskas  in  bad  imps- 

mcat  (1979.  3:m  SR  7941 

Overtaad  flow:  rrmaral  of  CMk  vsbtilr  srgiBin  (1991. 

llT)  SR  91-41 

Seven-year  pe rfirmaace  of  CRREL  sbw^aie  bad  twahaaai 
prmoiypcs  (IMI.  25p.,  n9l*l2 

Haric.iXl 

Rebtkaships  hetweea  cstimaicd  aMua  aaaaai  air  and  pcema- 
IM  Mftnmo  a  Nwtk-Caifii  Alak.  tlW). 

Wt  MP  im 

Har.MX. 

frn>.>ilirif  mttfm  M  kc 

icytpik.  ia  >  fnccac  Mil  cctaaa  |IM>,  pi.l2T'IM| 

MPitM 


<itc«nio6c  lactwcrtctT  |IW.  MPIMI 

lUmtr  cKtcmkiial  4*u  te  SNOW  IV  |tM«.  MS*- 
:50,  MPM«T 

ismvm^Hit  m. 

Vapor  drive  maps  of  the  US.A.  (1914, 7pL  9  gnp^^^ 
Hmvb.R.W. 

Land  treatmeat  processes  wklMi  CAPDET  (Compwicr-aaaiM- 
cd  pro  red  we  for  the  design  and  iialmtisn  of  ■■siewaarr 
treatment  systems)  (1913.  79p.)  SR  9^14 

Harriiin.  LP. 

Report  on  ice  faH  from  dear  sky  m  Gcor^  October  24, 1939 
(1914.  31pL  pbs  photogfophS)  MP  1917 

HafTfain,  WJ>. 

Chemistry  of  mursckial  water  from  sriboca  permiirsar. 
Prwdhoe  Ray.  AlmU  (1971.  p.92-9f]  MP  1295 

Hmfbin.WXa 

5k  iffow  snow  perfonuanceof  wheeled  v«hides(1974.p.5i9- 
414,  MP  1129 

Privcccdingi  of  the  Intcmarioaal  Society  for  Terfsin  Vehkb 
SystesBS  Workshop  on  Seow  Tractma  5tcrhaaia.  ARa. 
L'lah,  Ian.  24.Fcb.  2.  I97P  (1911.  71m  ^  SI*!* 

Snow  rscasuremcats  m  ^atioa  vchidc  ptrfinaaarc 
(l•ll.^l3.:4l  MP1472 

Frediction  methods  (1911.  p.34-44)  MP  1475 

Fidd  mvesc^arions  [1*11.  p.47>4t,  MP  1474 

Aaal}-sis  of  vehkSe  tesb  aad  performaa^  prcdietwas  (1911. 

r,$l-47,  MP  1477 

S3u!fow  snow  test  rcsd:s(lti|.p 49-7 1,  MP  1479 

MuQow  sa«w  nvodcl  for  prrdictmg  vdorb  petformaace 
(ini.  2!m  CR  91-29 

Mcasurrawa:  of  snow  mrfaccs  asvd  tke  perfocmance  nalua 
tioa(m:.7p,  MPI514 

Seowpack  profSe  an^ysh  moig  extracted  thia  secrioaa 
(1412.  I$P)  SR9M1 

W»Ur  tire  tesu  1910-1!  (191$.  pl3$-t$l)  MP  2915 

llarLMM. 

lira:  transfer  mer  a  verTxal  mcltiag  plate  {1977.  |2p, 

CR  77-22 

llminma.  CW. 

Envtfc-cuseatal  atUt  of  Alaska  (UTg.  MP  1194 

Haiulmani.  K. 

Mt/F.X  a  ;«ogr*n  for  n:cs<*ccak  aw-v^-ortaa  tabrarbon 
rvprmsrsts  m  Arctic  margmal  kc  zones  2-  A  sctcacc 
pSm  for  a  vammrr  Margsad  Icr  F.tpmmmt  m  the 
Frzn  Strait, rbrmlasd  5ra  |9fz  {(99),  47p) 

Sm  93-12 

Margna!  see  zonrv  a  dcMfipnoA  of  msj  interactive 

pfotrstes.  moddv  and  ptmned  etperiments  (1494.  pl3l> 

MP  1473 


AUTHOR  WDEX 


HatfltMtItW. 

CAlibration  meuuremenU  of  rock  stress  by  vibrsting  wire 
stressmeter  at  high  temperatures  tt987,  p.43*58j 

MP  2447 

HMfM,  RX 

Arctic  and  Subarctic  environmental  analyses  utilizing  ERTS* 
1  imagery:  bimonthly  progress  report,  23  June  •  23  Aug 

1972  (1972,  3p.i  MP  991 

Arctic  and  subarctic  environmental  analysis  (1972,  p.28- 

30]  MP  1119 

Arctic  and  subarctic  environmental  analyses  using  ERTS-l 
imagery.  Progreu  report  Dec.  72*June  73  (1973.  75p] 

MP  1003 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 
1  imagery  (1973,  5p)  MP  1611 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 
1  imagery.  Bimonthly  progress  report,  23  Aug  •  23  Oct. 

1973  (1973,  3p.j  MP  1030 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 

1  imagery.  Bimonthly  progress  report,  23  Oct.  •  23  Dec. 
1973  (1973,  6pj  MP  1031 

Arctic  and  subarctic  environmental  analysis  utilizing  ERTS* 
1  imagery.  Final  report  June  1972*Feb.  1974  (1974, 
128p]  MP  1047 

Selected  climatic  and  soil  thermal  characteristics  of  the 
Prudhoe  Bay  region  (1975,  p.3*12]  MP  1034 

Qimatic  and  soil  temperature  observations  at  Atkasook  on 
the  Meade  River,  Alaska,  summer  1975  (1976,  25o.) 

SR  76-01 

Remote  sensing  of  land  use  and  water  quality  relationships— 
Wisconsin  shore,  Lake  Michigan  (1976,  47p ) 

CR  76-30 

Sky  tab  imagery:  Application  to  reservoir  management  in  New 
England  (1976,  51p]  SR  76-07 

Climatic  and  dendroclimatic  indices  in  the  discontinuous  per¬ 
mafrost  tone  of  the  Central  Alaskan  Uplands  (1978,  p.392- 
390]  MP  1099 

Thaw  penetration  and  permafrost  conditions  associated  with 
the  Livengood  to  Prudhoe  Bay  road.  Alaska  (1978,  p  615- 
621]  MP  1102 

LandMt  data  collection  platform  at  Devil  Canyon  site,  upper 

Susitna  Basin,  Alaska— Performance  and  analysis  of  data 
(1979, 17  refs.]  SR  79-02 

C^tal-inland  distributions  of  summer  air  temperature  and 
precipitation  in  northern  Alaska  (1980,  p  403-412) 

MP  1439 

Hydrology  and  climatology  of  the  Caribou-Poker  Creeks  Re¬ 
search  Watershed,  Alaska  (1982.  34p]  CR  82-26 

Climate  of  remote  areas  in  north-central  Alaska-  1975-1979 
summary  (1982,  llOp.]  CR  82-35 

Relationships  between  estimated  mean  annual  air  and  perma¬ 
frost  temperatures  in  North-Central  Alaska  (1983,  p.462- 
467]  MP  1658 

Growth  and  flowering  of  cottongrass  tussocks  along  a  climatic 
transect  in  northceniral  Aluka  (1984,  p.lO-ll] 

MP  1950 

Constraints  and  approaches  in  high  latitude  natural  resource 
sampling  and  research  (1984,  p  41-46]  MP  2013 

Natural  ground  temperatures  in  upland  bedrock  terrain,  in¬ 
terior  Alaska  (1988,  p.56-60]  MP  2360 

Regional  climatic  trends  in  northern  New  England  (1988, 
p.64.71]  MP  2748 

Thermal  infrared  survey  of  winter  trails  in  the  Ft  Wainwright 
Training  Area,  Alaska  (1990,  16p]  SR  90-17 

Hloiler,  F.U. 

4lh  report  of  working  group  on  testing  methods  in  ice  ( 1984, 
p.1-41)  MP  1886 

Hawkes,  I. 

Photoelastic  instrumentation— pnnciples  and  'chniques 

(1979,  153pj  79-13 

Hawkins,  L.M.E. 

Application  of  removal  and  control  methods  Section  1 

Railways;  Section  2  Highways;  Section  3-  Airports  (1981, 
p.671.706j  MP  1447 

Hayes,  R. 

Application  of  HEC-2  for  ice-covered  waterways  (1982, 
p.24.  •4''-  MP  1575 

Haynes,  D. 

Ice  force  measurement  on  the  Yukon  River  bridge  (1981, 
p.749-7-»7j  MP  1396 

Some  eflects  of  friction  on  ice  forces  against  vertical  struc¬ 
tures  (1986.  p  528-533]  MP  2036 

Haynes,  F.D. 

Ice  forces  on  model  structures  (1975,  p  400-407] 

MP  863 

Ice  forces  on  simulated  structures  (1975,  p  387-396) 

MP  864 

Interpretation  of  the  tensile  strength  of  ice  under  triaxial 
stress  [1976,  p  375-3*7,  MP  996 

Survey  of  design  enteria  for  harbors  and  channels  in  cold 
regions— an  annouted  bibliography  (1976,  32pi 

CR  76-03 

Interpretation  of  the  tensile  strength  of  ice  under  triaxial 
stresses  (1976,  9p  j  CR  76-05 

Effect  of  temperature  on  the  strength  of  frozen  silt  (1977, 
27pj  CR  77-03 

Haines-Fairbanks  pipeline,  design,  construction  and  opera¬ 
tion  (1977,  20p  1  SR  77-04 

Measuring  the  uniaxial  compressive  strength  of  ice  (1977. 

p.2I3.223j  MP  1027 

Canol  Pipeline  Project  a  historical  review  (1977,  32p) 

SR  77-34 


Effect  of  temperature  and  strain  rate  on  the  strength  of  poly- 
crystalhne  ice  (1977,  p.107-111)  MP  1127 

Strength  and  deformation  of  frozen  siU  (1978,  p.655-66I] 

MP  1105 

Effect  of  temperature  on  the  strength  of  inow-ice  (1978, 
25p.]  CR  78-27 

Effect  of  w*ter  content  on  the  compressibility  of  snow-water 
mixtures  iI979,  26p)  CR  79-02 

Turbulent  heat  transfer  in  large  aspect  channels  [1979.  5p  j 

CR  79-13 

Temperature  effect  on  the  uniaxial  strength  of  ice  (1979, 
p.667-681]  MP  1231 

Thermal  diflbsivity  of  frozen  soil  (1980.  30p  ] 

SR  80-38 

Movement  study  of  the  trans- Alaska  pipeline  at  selected  sites 
(1981.  32p]  CR  81-04 

Vibrations  caused  by  ship  traffle  on  an  Ice-covered  waterway 
(1981,  27p]  CR  81-05 

Dynamic  ice-structure  interaction  analysis  for  narrow  vertical 
structures  (1981,  p.472-479)  MP  1456 

Performance  of  a  point  source  bubbler  under  thick  ice  (1982, 
p.111-124]  MP1529 

Determining  the  charactenstic  length  of  model  ice  sheets 
(1982,  p.99-104j  MP  1570 

Expenmenut  determination  of  the  buckling  loads  of  floating 
ice  sheeU  (1983,  p.260-265)  MP  1626 

Experiments  on  ice  ride-up  and  pile-up  (1983,  p  266-270) 

MP  1627 

Ice  forces  on  model  marine  structures  (1983,  p.778-787) 

MP  1606 

Ice  forces  on  model  bridge  piers  (1983,  lip.)  CR  83-19 
Measurement  of  tee  forces  on  structures  (1983,  p.l  39-155) 

MP  IMl 

Ice  force  measurements  on  a  bridge  pier  m  the  Otuuquechee 
River,  Vermont  (1983,  6p]  CR  83-32 

Performance  of  a  thermosyphon  with  an  inclined  evaporator 
and  vertical  condenser  (1984,  p.64-68]  MP  1677 

Observation  during  BRIMFROST  '83  tl9b«,  J6p] 

SR  84-10 

Ice  forces  on  inclined  model  bridge  pivrs  (1984,  p  1167- 
1173)  MP  2407 

Laboratory  tests  and  analysts  of  thermosyphons  with  inclined 
evaporator  sections  (1985,  p.3t-37)  MP  1853 

Vibration  analysis  of  the  Yamachiche  hghtpier  (1986,  p.238- 
241]  MP  1989 

Heat  transfer  chsraetenstics  of  thermosyphons  with  inclined 
evaporator  sections  (1986,  p  285-292)  MP  2034 

Vibration  analysis  of  the  Yamachiche  Lightpier  (1986,  p.9> 
18)  MP  2253 

Ice  forces  on  bridge  piers  (1986,  p.83-101)  MP  2160 

Static  snd  dynamic  ice  loads  on  the  Yamachiche  Bend  lightpi¬ 
er.  1984-86  (1986.  p  115-126)  MP  2389 

Heat  transfer  characteristics  of  a  commercial  thermosyphon 
with  an  inclined  evaporator  section  (1987,  p.79-84] 

MP  2190 

Effect  of  oscillatory  loads  on  the  bearing  capacity  of  floating 
ice  covers  (1987,  p.219-224)  MP  2216 

Exothermic  cutting  of  frozen  materials  (1987,  p.181-183) 

MP  2264 

Heat  transfer  performance  of  commercial  thermosyphons 
with  inclined  evaporator  sections  (1988,  p  275-280] 

MP  2320 

On  the  application  of  thermosyphons  in  cold  regions  (1988, 
p.281-286]  MP  2321 

On  the  determination  of  the  average  Young's  modulus  for  a 

floating  ICC  cover  (1988,  p  39-43)  MP  2324 

Vibration  analysis  of  a  DEW  Line  station  [1988,  p  1513- 
1518)  MP  2341 

Thermosyphons  and  foundation  design  in  cold  regions 
(1988,  p  251-259)  MP  2443 

Ice  reinforced  with  Oeognd  (1989.  p  179-185) 

MP  2484 

Thermal  stabilization  of  permafrost  with  ihcrmosyphons 
(1990  p.323-328)  MP  2583 

Hcllmann,  H. 

Elastic  properties  of  frazil  ice  from  the  Weddell  Sea.  Antarc¬ 
tica  (1989,  p.208-217)  MP  2620 

Helms.  J.W. 

Limnological  investigations.  Lake  Koocanusa,  Montana. 
Pa't  3:  Basic  data,  p(»t-impoundment,  1972-1978  (1982, 
597p.,  SR  82-23 

Hemming,  J.E. 

Workshop  on  Environmental  Protection  of  Permafrost  Ter¬ 
rain  (1980.  p.30-36]  MP  1314 

Henry,  K. 

Oeotextiles  and  a  new  way  to  use  them  (1988,  p.2 14-222) 

MP  2525 

Use  oi  geotcxiiles  to  mitigate  frost  heave  in  soils  (1988, 
p  1096-1101)  MP  2369 

Giemical  aspects  of  soil  freezing  (1988,  8p)  CR  88-17 

Henry,  K.S. 

Comparaitve  field  testing  of  buned  utility  locators  (1984, 
25p)  MP  1977 

Detection  of  buried  utilities  Review  of  available  methods 
and  a  coinparative  Held  study  (1984,  36p)  CR  84-31 

Case  study  of  potential  causes  of  frost  heave  (1990.  35p] 

SR  90-09 

Herron,  M.M. 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1976. 
4p)  CR  76-24 


Atmospheric  trace  metals  and  sulfate  in  the  Greenland  Ice 
Sheet  (1977.  p  915-920)  MP  949 

Interhemtspheric  comparison  of  changes  in  the  composition 
of  atmospheric  precipitation  during  the  Late  Cenozoic  era 
(1977,  p.617-631)  MP  1079 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1977. 

p  98-102)  MP1092 

Seasonal  variations  of  chemical  constituents  in  annual  layers 
of  Greenland  deep  ice  deposits  (1977,  p.302-306) 

MP  1094 

Heuer,  CE. 

Application  of  hr  iies  on  the  Trans-Alaska  Pipeline 
[1979,  27p]  SR  79-26 

Heuaser,  CJ. 

Geobotanical  studies  on  the  Taku  Glacier  anomaly  (1954, 
p  224-239]  MP1215 

Hewitt,  A.D. 

Scavenging  of  infrared  screener  EA  5763  by  falling  snow 
(1987,  p.13-20)  MP2292 

Comparison  of  EPA  and  USATHAMA  detection  capability 
estimators  (1988.  p.405-4i8]  MP  2455 

Influence  of  well  casing  materials  on  chemical  species  in 
ground  water  (1988,  p.450-461]  MP  2456 

Increased  transmission  through  brass  obscurant  clouds  during 
snowfall  (1988,  p.489-496]  MP  2605 

Snow-smoke  interaction  (1988,  p  497-506)  MP  2607 

Dynamic  aerosol  flow  chamber  (1988,  13p]  SR  88*21 

Influence  of  well  casing  composition  on  trace  metals  in 

ground  water  (1989,  18p]  SR  89-09 

Does  snow  have  ion  chromatographic  properties  (1989, 
P.165-I71j  MP2755 

Comparisons  of  low  concentration  measurement  capability 
estimates  in  trace  analysis-  method  detection  limit  and  certi¬ 
fied  reporting  limit  [1989,  21p )  SR  89-20 

Leaching  of  mettl  pollutants  from  four  well  casings  used  for 
ground-water  monitoring  [1989,  1  Ip.j  SR  89-32 

Influence  of  ground  water  monitoring  well  casings  on  metals 
and  organic  compounds  m  well  water  (1989,  9p.) 

MP  2717 

Influence  of  casing  matenals  on  trace-level  chemicals  in  well 
water  (1990,  lip.)  MP  2720 

HIbler,  W.D.,  111 

Mesoscale  deformation  of  sea  tee  from  satellite  imagery 
(1973, 2p.)  MP1120 

Classification  and  .  ariation  of  sea  ice  ridging  in  the  Arctic 
basin  (1974,  p.127.146)  MP  1022 

Meso-scate  strain  measurements  on  the  Beaufourt  set  pack 
ice  (AIDJEX  1971)  (1974.  p  119-138)  MP  1035 

Statistical  variations  in  Arctic  sea  ice  ridging  and  deformation 
rates  (1975,  pJl-JI6)  MP890 

Measurement  of  sea  ice  drift  far  from  shore  using  LANDSAT 
and  aerial  photographic  imagery  [1975,  p  541-554) 

MP  849 

Height  variation  along  sea  ice  pressure  ridges  and  the  proba¬ 
bility  of  finding  "holes"  for  vehicle  crossings  (1975,  p.l91- 
199)  MP  848 

Techniques  for  using  LANDSAT  imagery  without  references 
to  study  sea  ice  drift  and  deformation  (1976,  p  115*135] 

MP  1059 

20-yr  oscillation  m  eastern  North  American  temperature  re¬ 
cords  (1976,  p  484-486)  MP  889 

Thickness  and  roughness  variations  of  arctic  multiyear  sea  ice 
(1976,  25p)  CR  76-18 

Techniques  for  studying  sea  ice  drift  and  deformation  at  sites 
far  from  land  using  LANDSAT  imagery  (1976,  p.595- 
609)  MP  866 

Misgivings  on  isosiatic  imbalance  as  a  mechanism  for  sea  ice 
cracking  [1976.  p  85-94]  MP  1379 

Seasonal  variations  in  apparent  sea  ice  viscosity  on  the  geo¬ 
physical  scale  (1977,  p.87-90j  MP  900 

Studies  of  the  movement  of  coastal  sea  ice  near  Prudhoe  Bay, 
Alaska.  USA  (1977.  p  533-546)  MP  1066 

Examination  of  the  viscous  wind-driven  circulation  of  the 
Arctic  ICC  cov  er  over  a  two  year  period  ( 1 977,  p  95- 1 33] 

MP  983 

Modeling  pack  ice  as  a  viscous-plastic  continuum:  some 
preliminary  results  (1977,  p4o-55)  MP  1164 

Finite  element  formulation  of  a  sea  ice  dnft  model  (1977, 
p  67-76)  MP1165 

Model  simulation  of  near  shore  ice  dnft.  deformation  and 
thickness  (1978,  p.33-44)  MP  1010 

Measurement  of  mesoscale  deformation  of  Beaufort  sea  ice 
(AIDJEX-1971)  (1978,  p.l48-I72)  MP  1179 

Some  results  from  a  Iinear-viscous  model  of  the  Arctic  ice 
cover  (1979.  p  293-304)  MP  1241 

Dynamic  thermodynamic  sea  icc  model  [1979.  p  815-846) 

MP  1247 

20-yr  cycle  in  Greenland  tee  core  records  (1979.  p  481-483) 

MP  1245 

Documentation  for  a  two-level  dynamic  thermodynamic  sea 
ICC  model  (1980.  3Sp]  SR  80-08 

Numerical  modeling  of  sea  ice  in  the  seasonal  sea  icc  zone 

(1980.  P.299-3S6)  MP  1296 

Sea  ice  growth,  drift,  and  decay  (1980.  p  141-209) 

MP  1298 

Nonsicady  ice  drift  in  the  Strait  of  Belle  Isle  (1980.  p  177- 
186)  MP  1364 

Modeling  a  variable  thickness  sea  ice  cover  (1980.  p  1943 
1973)  MP  1424 


AUTHOR  INDEX 


MIZEX->t  program  (or  mes(»cale  «lrMce*ocean  inlei  action; 
expenmenU  in  Arctic  marginal  ice  zones  1  Research 
strategy  it981,  20pj  SR  81*19 

Preliminary  results  of  ice  modeling  in  the  East  Greenland  area 
(1981,p867.878j  MP  1458 

On  modeling  mesoscale  ice  dynamics  using  a  vUcous  plastic 
constitutive  law  [1981,  p.l317*1329j  MP  1526 

Modeling  pressure  ridge  buildup  on  the  geophysical  scale 
[1982.p.l41.155j  MP1590 

On  modeling  the  Weddell  Sea  pack  ice  [1982,  p  125‘13(h 

MP  1M9 

On  modeling  seasonal  and  interannual  fluctuations  of  arctic 
sea  ice  [1982,  p.!5l4.1523i  MP  1579 

Numerical  simulation  of  the  Weddell  Sea  pack  ice  rl983, 
p.2873.2887j  MP  1592 

On  forecasting  mesoscale  ice  dynamics  and  build*up  (1983, 
p.llO-USj  MP1625 

MiZEX—a  program  for  mesoscale  air*ice*ocean  interaction 
expenments  in  Arctic  marginal  ice  zones  2.  A  science 
plan  for  a  summer  Marginal  Ice  Zone  Expenment  in  the 
Fram  Strait/Creenland  Sea.  1984  (1983.  47p  j 

SR  83-12 

Marginal  ice  zones*  a  descnption  of  air*ice-ocean  interactive 
processes,  models  and  planned  experiments  (1984,  p.l33- 
146]  MP  1673 

MIZEX— a  program  for  mesoscale  air*ice-oeean  interaction 
experiments  in  Arctic  marginal  ice  zones  3.  Modeling  the 
marginal  ice  zone  (1984,  99p  j  SR  84-07 

Large-scale  ice/ocean  model  for  the  marginal  ice  zone 
(1984,p.l.7j  MP1778 

Eut  Greenland  Sea  ice  variability  in  large-scale  model  simu¬ 
lations  (1984,  p  9-14]  MP  1779 

On  the  role  of  ice  interaction  in  marginal  ice  zone  dynamics 
[1984,  p.23-29i  MP  1781 

Mechanism  for  floe  clustenng  in  the  marginal  ice  zone 
(1984.  p.73.76i  MP  1785 

Ocean  circulation  its  effect  on  seasonal  sea-ice  simulations 
[1984,  p.489-492)  MP  1700 

Role  of  sea  ice  dynamics  in  modeling  C02  increases  (1984. 

p  238-253)  MP1749 

Model  simulation  of  20  years  of  northern  hemisphere  sea-ice 
fluctuations  (1984,  p, 170-176]  MP  1767 

Ice  dynamics  (1984,  52p )  M  84-03 

MIZEX  83  mesoscale  sea  ice  dynamics  initial  analysis 
(1984,  p  19-28)  MP1811 

On  the  rheology  of  a  broken  ice  field  due  to  floe  collision 
[1984,  p  29*34)  MP1812 

MIZEX  84  mesoscale  sea  ice  dynamics,  post  operations  re¬ 
port  (1984,  p  66-69]  MP1257 

Modeling  of  Arctic  sea  ice  characteristics  relevant  to  naval 
operations  (1984,  p67*91j  MP  1W4 

Numerical  modeling  of  sea  ice  dynamics  and  ice  thickness 
characteristics.  A  flnal  report  (1985.  50p) 

CR  85-05 

Numerical  simulation  of  Northern  Hemisphere  sea  ice  varia¬ 
bility,  1951-1980  (1985,  p  4847-4865]  MP  1882 

Modeling  sea-ice  dynamics  (1985,  p  549-579]  MP  2001 
Role  of  plastic  ice  interaction  In  marginal  ice  zone  dynamics 
[1985,p.!l,899-ll,909j  MP  1544 

On  estimating  icc  stress  from  MIZEX  83  ice  deformation  and 
current  measurements  (1986,  p  17-19)  MP  2220 

Large-scale  ice-ocean  modeling  [1986,  p  165-184] 

MP  2142 

Ice  dynamics  (1986,  p  577-640]  MP  2211 

Vdii>.NIity  of  Arctic  sea  ice  drafts  (1986.  p  237-256} 

MP2198 

Mes  >cale  sea  ice  deformation  in  the  East  Greenland  margin- 
d  cc  zone  (1987,  p  7060-7070)  MP  2241 

j  of  doe  collisions  in  sea  ice  rheology  (1987,  p.7085- 
7096]  MP  2242 

Diagnostic  ice-ocean  model  (1987,  p.987-1015] 

MP  2238 

Coupled  air-ice-ocean  models  (1987,  p  131-137] 

MP  2412 

Evaluation  of  an  operational  ice  forecasting  model  during 
summer  (1988,  p  159-174)  MP  2347 

On  modeling  the  energetics  of  the  ridging  process  (1989, 
p  175-178)  MP  2483 

Effect  of  ice  pressure  on  marginal  ice  zone  dynamics  (1989, 
p  514-521)  MP  2522 

Cavitating  fluid  sea  ice  model  (1990,  p  239-242] 

*  MP  2738 

On  modeling  the  barocitnic  adjustment  of  the  Arctic  Ocean 
(1990,  p  247-250)  MP  2739 

Hicks.  J.R. 

Propane  dispenser  for  cold  fog  dissipation  system  (1973, 
38p]  MP1033 

Compressed  air  seeding  of  supercooled  fog  (1976.  9p  ] 

SR  76-09 

Use  of  compressed  air  for  supercooled  fog  dispersal  (1976. 

p  1226-1231]  MP  1614 

Laboratory  studies  of  compressed  air  seeding  of  supercooled 
fog  (1977,  19pj  SR  77-12 

Hinche)^,  M  J. 

Wave-induced  bergy  bit  mot.on  near  a  floating  oil  producuon 
platform  (1990,  p205.2l5j  MP  2580 

Hlflz.C 

Correlation  of  Frcundlich  Kd  and  n  retention  pai  ameters  with 
soils  and  clemenw  (1989,  p  370*379]  MP  2570 


RiraL  A. 

Microcomputer-baaed  image-processing  system  (1988, 
p.249-252]  MP  2385 

Hlrayama,  K. 

Investigation  of  ice  forces  on  vertical  structures  (1974. 

tS3p]  MP  1041 

Standardized  testing  methods  for  measuring  mechanical  prop¬ 
erties  of  ice  (1981,  p.245-254)  MP  1556 

Determination  of  the  flexural  strength  and  elastic  modulus  of 
ice  from  m  situ  cantilever-beam  testa  (1982,  p  37-47) 

MP  1568 

Determining  the  characteristic  length  of  model  ice  sheets 
(1982,  p.99-104i  MP  1570 

Experimental  determination  of  the  buckling  toads  of  floating 
ice  sheets  (1983,  p.260-26S)  MP  1626 

Expenments  on  tee  nde-up  and  pile-up  (1983,  p  266-270] 

MP  1627 

Properties  of  urea-doped  icc  m  the  CRREL  test  basin  [1983, 
44p]  CR  83-08 

Ice  forces  on  model  badge  pten  (1983.  1  Ip.)  CR  83-19 
Hlronaka,  M.C 

Detecting  underground  objects/utilities  (1987,  p.36-43] 

MP  2281 

Hnatlttk.  J. 

Destruction  of  ice  islands  with  explosives  (1978.  p.753-76S] 

MP  1018 

Study  of  several  pressure  ndgesand  ice  islands  in  the  Canadi¬ 
an  Beaufort  ^a  (1978,  p  519-532)  MP  118? 

Sea  ice  pressure  ridges  >n  the  Beaufort  Sea  (1978.  p249- 
271)  MPn32 

Multi  year  pressure  ridges  m  the  Canadian  Beaufort  Sea 
(1979.P.107.126)  MP1229 

Multi-year  pressure  ndges  in  the  Canadian  Beaufort  Sea 
(1981,  p.125-145)  MP  1514 

Ho.  S.C 

Effect  of  seasonal  soil  conditions  on  the  reliability  of  the  M 1 5 
land  mine  (1984,  3Sp)  SR  84-18 

Hobble.  J.E. 

Arctic  limnology,  a  review  (1973.  p.127-168) 

MP  1007 

Environmental  analyses  in  the  Kootenai  River  region,  Mon- 
una  (1976.  53p]  SR  76-13 

Hoch.  D. 

Drainage  network  analysu  of  a  subarctic  watershed.  Canbou- 
Poker  Creeks  research  watershed,  interior  Alaska  (1979. 
9p)  SR  79-19 

Drainage  network  analysis  of  a  subarctic  watershed  (1979, 
p.349-359)  MP  1274 

Hodek.  Rjr, 

Ice  and  navigation  related  sedimentation  (1978,  p  393-403j 

MP  1133 

Hodge.  S.M. 

Snow  and  ice  (1975.  p435-44l,  475-487j  MP  844 

Hodgson,  T.P. 

Static  and  dynamic  ice  loads  on  the  Yamachiche  Bend  iightpi- 
er.  1984-86  (1986.  p.U5-126)  MP  2389 

Hoekstra,  P. 

In-si(u  measurements  on  the  conductivity  and  surface  imped¬ 
ance  of  sea-ice  at  VLF  frequencies  (1971,  19p  plus  dia¬ 
grams)  MP  1071 

Electrical  resutivity  profile  of  permafrost  (1974,  p  28-34) 

MP  1045 

Electncal  ground  impedance  measurements  m  Alaskan  per¬ 
mafrost  regions  (1975,  60p.)  MP  1049 

Geophysical  methods  for  hydrological  investigations  in  per¬ 
mafrost  regions  (1976,  p.75-90)  MP  932 

Rock,  frozen  soil  and  ice  breakage  by  high-frequency  electro¬ 
magnetic  radiation.  A  review  (1976,  I7p)  CR  76-36 

Selected  examples  of  radtohm  resistiv.ty  surveys  for  geotech¬ 
nical  exploration  (1977,  16p)  SR  77-01 

Workshop  on  Permafrost  Geophysics.  Golden,  Colorado.  23- 
24  October  1984  (1985.  113p)  SR  85-05 

Hoff,  G.C 

Cold  weather  construction  materiab.  Part  2— Regulated-set 
cement  for  cold  weather  concreting.  Held  vshdation  of 

la^ratory  tests  (1981,  33p)  MP  1466 

Hogtn,  A.W. 

Meteorological  variation  of  atmospheric  optical  properties  in 
an  antarctic  storm  (1986,  p  1155-1165)  MP  2099 

Aerosol  exchange  in  the  remote  troposphere  (1986.  p  197- 
213)  MP2I80 

Some  observations  on  the  character  of  snow  (1987.  p  48-53) 

MP  2397 

Obscuration  and  background  dynamics  m  and  over  snow 
(1987,  p,181-l85)  MP24I7 

IncrcaKd  transmission  through  brass  obscurant  clouds  during 
snowfall  (1988,  p  489*496)  MP  2605 

Snow-smoke  interaction  (1988,  p.497-506j  MP  2607 

Proceedings  (1989.  I36p)  SR  89*07 

Application  of  aerosol  physics  to  snow  research  (1989. 

p  201-207,  MP  2756 

Chemical  migration  in  snowpack  (1989.  p  282-286] 

MP  2757 

Antarctic  ice  sheet  brightness  temperature  variations  1 1990. 
p  217.223]  MP  2736 

Hogan.  G. 

Studies  of  high-speed  rotor  icing  under  natural  conditions 
(1983.  p  117-123)  MP  1635 


Hogc,  G. 

Information  systems  planning  study  (1987,  48p.j 

SR  87-23 

Hogue,  G.B. 

Icc  forces  on  vertical  piles  (1972,  p  104-114]  MP  1024 

Icc  forces  on  vertical  pilca  (1977,  9p  j  CR  77-10 

Holdsworth,  G. 

Icc  dnlllng  technology  (1984,  I42p)  SR  84*34 

Holdsworth.  G.W. 

South  Pole  tee  core  drilling,  1981-1982  (1982,  p  89-91) 

MP  1621 

Holladay,  J.S. 

Airborne  electromagnetic  sounding  of  sea  ice  thickness  and 
sub-ice  bathymetry  (1987,  p  289-31 1)  MP  2332 

Airborne  electromagnetic  sounding  of  sea  ice  thickness  and 
sub"ice  bathymetry  (1987, 40p )  CR  87-23 

Airborne  sea  ice  thickness  sounding  (1989,  p.l042-l052) 

MP  2623 

Sea  ice  thickness  measurement  using  a  down-sized  airborne 
electromagnetic-sounding  system  (1989,  p  394-424) 

MP  2693 

Development  of  an  airborne  sea  ice  thickness  measurement 
system  and  field  test  results  (1989,  47p)  CR  89-19 
Airborne  measurement  of  sea  ice  thickness  using  electromag¬ 
netic  induction  dunng  LIMEX  89  (1990,  p  309-315) 

MP  2590 

Airborne  sea  ice  thickness  sounding  (1990,  p.225-229) 

MP  2737 

Holt.  B. 

Science  program  for  an  imaging  radar  receiving  station  in 
Alaska  (1983,  45p)  MP  1884 

Bolt,  E.T. 

Surface  roughness  of  Ross  Sea  pack  ice  (1983,  p 
Sea  ice  data  buoys  m  the  Weddell  Sea  [1984, 

Hooke,  R.L. 

Mechanical  properties  of  polycrvitalline  ice:  an  asseasment  of 
current  kno'wledgeand  priorities  for  research  ^ 

Mechanical  properties  of  polycrysiallinc  ice:  an  assessment  of 
current  knowledge  and  priontieafor  research  (1980,  p.263- 
275)  MP  1321 

Hopkins.  D.M. 

Buned  valleys  as  a  possible  determinant  of  the  distnbution  of 
deeply  buned  permafrost  on  the  continental  shelf  of  the 
Beaufort  Sea  (1979,  p  135-141)  MP  1281 

Subsea  permafrost  distnbution  on  the  Alaskan  shelf  [1984, 
p.75.82,  mV  1852 

Hopkins.  M.A, 

institutive  relations  for  a  planar,  simple  shear  flow  of  rough 
disks  (1985,  17p)  CR  85-20 

On  modeling  the  energetics  of  the  ridging  process  [1989, 
p  175-178)  MP  2483 

Horigocbl,  K. 

Role  of  heat  and  water  transport  m  frost  heaving  of  fine¬ 
grained  porous  media  under  negligible  overburden  pressure 
(1984,  p  93-102)  MP1842 

Role  of  phase  equilibnum  in  frost  heave  of  fine-grained  soil 

unde'  negligible  overburden  pressure  (1985,  p  50-68] 

MP  1896 

Horn,  D.A- 

MIZEX:  a  program  for  mesoscale  air-ice-ocean  interaction 
expenments  in  Arctic  marginal  ice  zones  5  MIZEX  84 
summer  experiment  PI  preliminary  reports  (1984, 176p , 

SR  84-29 

Houssais,  M.N. 

Coupled  tce-mixed  layer  model  for  the  Greenland  Sea  rl 986, 
p  225-260]  MP2I43 

Houston,  BJ. 

Regulated  set  concrete  for  cold  weather  construction  [1980, 
P291.314]  MP  1359 

Cold  weather  oonstniction  matenals.  Part  2— Regulated-set 
cement  for  cold  weather  concreting,  field  validation  of 
la^ratory  tests  (1981,  33p]  MP  1466 

Honthoofd,  i  M. 

Effect  of  freezing  on  the  level  of  contaminants  in  uncontrolled 
hazardous  waste  sites  Part  1.  Literature  review  and  con¬ 
cepts  (1985.  p  122-129]  MP  2028 

Howdyshetl,  P. 

Seismic  and  acoustic  wave  propagation  working  group  report 
(1987.  p  253-255]  MP  2419 

Howe.  J.B. 

Icc  detector  measurements  compared  to  meteorotogical 
parameters  m  natural  icing  conditions  (1987,  p  31-37] 

MP  2277 

Howe.  K.E. 

Hydrology  and  climatology  of  the  Canbou-Poker  Creeks  Re¬ 
search  Watershed.  Alaska  (1982.  34p]  CR  82-26 

Interaction  of  gravel  fills,  surface  drainage,  and  culverts  with 
permafrost  terrain  (1984,  35p )  MP  2215 

Howells,  D.H. 

’  Let’s  consider  land  treatment,  not  land  disposal  (1976.  p  60- 
62]  MP  869 

'  Hromadka.  T.V..  11 

Finite  element  model  of  transieni  heal  conduction  with  iso- 
‘  thermal  phase  change  (two  and  three  dimensional)jl977, 
I67p,  SR  77-38 

I  One-dimcnsjonal  frost  heave  model  based  upon  simultaneous 
I  heal  and  water  flux  (1980,  p  253-262]  MP  1333 


AUTHOR  INDEX 


Hrooudka,  T.V^  U  (coat) 

Some  approaches  to  modeling  phase  chante  in  freezing  soils 
(1981.  p.137-145]  MP  1437 

Results  from  a  mathematical  model  of  frost  heave  (1981.  p.2‘ 

6i  MP  1483 

ProbabilisUc’deterministic  analysis  of  one-dimensional  ice 
segregation  in  a  freezing  soil  column  (1981,  p.127-140] 

MP  1534 

Sensitivity  of  a  frost  heave  model  to  the  method  of  numerical 
simulaUon  (1982,  p.MO]  MP  1567 

Field  tests  of  a  frost-heave  model  (1983,  p  409-414] 

MP  1657 

Comparison  of  two-dimensional  domain  and  boundary  inte¬ 
gral  geothermal  models  with  embankment  freeze-thaw  field 
dau  (1983,  P.S09-513]  MP  1659 

Two-dimensional  model  of  coupled  heat  and  moisture  trans¬ 
port  in  frost  heaving  soils  (1984,  p.91-98)  MP  1678 

Simple  model  of  ice  segregation  using  an  analytic  function  to 
model  heat  and  soil-water  flow  [1984,  p  99-104] 

MP  2104 

Two-dimensional  model  of  coupled  heat  and  moisture  trans¬ 
port  in  frost-heaving  soils  [1984,  p  336-343] 

MP  1765 

Model  of  2-dimensional  freezing  front  movement  using  the 
complex  vanabte  BE  method  (1985,  9p)  MP  2077 

Nodal  domain  integration  model  of  two-dimensional  heat  and 
soil-water  flow  coupled  by  soil-water  phase  change  (1987, 
124p)  SR  87-09 

Tracking  two-dimensional  freezing  front  movement  using  the 
complex  variable  boundary  element  method  (1987,  S8p  ] 

SR  87-08 

Hsiao,  S.V. 

Inlet  current  measured  with  Seasat- 1  synthetic  aperture  radar 
(1980.  p  35-37]  MP1443 

Inlet  current  measured  with  Seasat-1  synthetic  aperture  radar 
(1980,  p  35-37]  MP  1481 

Haber,  N.P. 

Dynamic  friction  of  bobsled  runners  on  ice  (1985,  26p ) 

MP  2082 

Friction  of  solids  on  ice  (1986,  4p  j  MP  2179 

Preliminary  study  of  friction  between  ice  and  sled  runners 
(1987.  p  297-301]  MP  2358 

Dynamic  friction  of  a  metal  runner  on  ice  I  Model  sled  test 
(1989,  np)  CR  89-14 

HoiniitoA,  N. 

Thermal  analysis  of  a  shallow  utilidor  (1986,  lOp.j 

MP  2021 

Hamistoa,  N.H, 

Catalog  of  Corps  of  Engineers  structure  inventories  suitable 
for  the  acid  precipitation-structure  mitenal  study  (1985, 
40p]  SR  85-01 

Hoapbreya,  D.H. 

Ice  resistance  tests  on  two  modeb  of  the  WTGB  icebreaker 
(1984,  p.627-638]  MP  1716 

Huuldter,  S.E. 

Effect  of  freeze-thaw  cycles  on  the  permeability  and  macros- 
tructure  of  soils  (1990,  p  145-155]  MP  2678 

Haat,  B. 

Perturbation  solution  of  the  flood  problem.  Discussion  and 
author's  reply  (1988,  p  346-349]  MP  2536 

Hantar,  iJk. 

Geophysics  in  the  study  of  permafrost  (1979,  p  93-115) 

MP  1266 

Hurley,  J.P. 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1976. 

4p.)  CR  76-24 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1977, 
p.98-102]  MP  1092 

Hutcklna,  D.R. 

Comparative  near-millimeter  wave  propagation  properties  of 
snow  or  rain  (1983.  p.115-129]  MP  1690 

Attenuation  and  backscatter  for  snow  and  sleet  at  96. 140.  and 
225  GHz  (1984,  p  41-52)  MP  1864 

Hutt,  D.L. 

Snow  mass  concentration  and  precipitation  rate  (1988,  p  89- 
92]  MP  2326 

Model  of  smoke  concentration  reduction  due  to  scavenging 
by  snow  (1989,  p  87-98]  MP  2628 

Hutt,  M. 

Mobility  bibliography  (1981,  313p}  SR  81-29 

Hutton,  M.S. 

Analysis  of  potential  ice  jam  sites  on  the  Connecticut  River 
at  Windsor.  Vermont  (1976,  3Ip]  CR  76-31 

Ingersoll,  J. 

Development  of  a  remote-reading  tensiometer/transdiiccr 
system  for  use  in  subfreezing  temperatures  (1976.  p.3l- 
45]  MP  897 

Projected  thermal  and  loid-associatcd  distress  m  pavements 
incorporating  difl'erenl  grades  of  asphalt  cement  (1978, 
p.403-437j  MP  1209 

Documentation  of  soil  chsracterisitcs  and  climatology  during 
live  years  of  wastewater  application  to  CRREL  test  cells 
(1979,  83p)  SR  79-23 

Asphalt  concrete  for  cold  regions,  a  comparative  laboratory 
study  and  analysis  of  mixtures  containing  soft  and  hard 
grades  of  asphalt  cement  (1980.  55p.)  CR  80-05 

Frost  heave  in  an  iiistriimemcd  soil  column  (1980.  p2II- 
221]  MP  1331 

Infiltration  characteristics  of  soils  at  Apple  Valley.  Mmn , 
Carence  Cannon  Dam.  Mo.  and  Deer  Creek  Lake,  Ohio, 
land  treatment  sites  (1980,  41p)  SR  80-36 


Method  for  coincidentally  determining  soil  hydraulic  conduc¬ 
tivity  and  moisture  retention  charactenstics  (1981,  lip.] 

SR  81-02 

Laboratory  and  fleld  use  of  soil  tensiometers  above  and  below 
0  deg  C  (1981,  17p)  SR  81-07 

Simulating  frost  action  by  using  an  instrumented  soil  column 
(1981.  p  34-42]  MP148S 

Partial  venflcation  of  a  thaw  settlement  model  (1985,  p  18- 
25]  MP  1924 

Hydraulic  properties  of  selected  soils  (1985,  p.26'35] 

MP  1925 

Ingersoll,  J.W. 

Investigation  of  transient  processes  in  an  advancing  zone  of 
freezing  [1983,  p.821-825)  MP  1663 

IntemaHonal  Biologlctl  Progrumme.  Tundra  Blome 
Proceedings  1972  Tundra  fitome  symposium  [1972, 21  Ip ) 

MP  1374 

Interaatiofitl  Conference  on  Offshore  Mechanics  and  Arctic 
^gineerfng,  7Ui,  Houston,  TX  Feb.  7*12, 1988 
Proceedings,  VoL4  (1988,  348p)  MP  2317 

Interaatfonal  Conference  on  Offshore  Mechanics  and  Arctic 
Engineering,  8th,  llie  Hague,  Netherlands,  Mar.  19-23, 

1989 

Proceedings  of  the  eighth  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering,  1989.  Volume 
4  (1989,  476p.i  MP  2481 

International  Conference  on  Offshore  Mechanics  and  Arctic 
Engineering,  9th.  Houston,  TX,  Feb.  18-23,  1990 
Proceedings  Vol.4  (1990,  339p)  MP  2584 

International  Conference  on  Snow  Engineering,  1st,  Santa 
Barbara,  CA,  July  10-15, 1988 
First  International  Conference  on  Snow  Engineering,  Santa 
Barbara,  Ctlifomta,  July  1988;  Proceedings  (1989, 573p  j 

SR  89-06 

International  Offshore  Mechanics  and  Arctic  Engineering 
Symposium,  2nd,  Houston,  Texts,  dan.  30-Feb.  3, 1983 
Proceedings  (1983,  813p.)  MP  1581 

International  Offshore  Mediaflles  and  Arctic  Engineering 
Symposium,  3rd,  New  Orleans.  Louisiana,  Feb.  12-17, 1984 
Proceedings  (1984,  3  volS)  MP  1675 

International  Offshore  Mechanics  and  Arctic  Engineering 
Symposium,  4th,  Dallas,  Texas,  Feb.  17-21, 1985 
Proceedings  (1985,  2  votS]  MP  2105 

International  Offshore  Melanies  and  Arctic  Engineering 
Symposium,  5tJi,  Tokyo,  Apr.  13*18, 1986 
Proceedings  (1986,  4  vols]  MP  2031 

International  Offshore  Mechanics  and  Arctic  Engineering 
Symposium,  6th,  Houston,  Texas,  Mar.  1-6, 1987 
Proceedings  (1987,  4  vob.)  MP  2189 

International  Symposium  and  Exhibit  on  Offshore 
Mechanics  and  Ar^e  En^neering,  6th,  Houston,  TX,  Mar. 
1-6,  1967 

Advances  in  tee  mechanics~1987  (1987.  49p] 

MP  2207 

International  Symposium:  Frozen  Soil  Impacts  on 
Agricultural.  Range,  and  Forest  Lands,  Spokane,  WA, 

March  21-22, 1990 

Proceedings  (1990,  3I8p)  SR  90-01 

International  Symposium  on  Cold  Regions  Heat  Transfer, 
Edmonton,  Alta.,  June  4-6, 1987 
Proceedings  (1987,  270p  j  MP  2302 

International  Symposium  on  Cold  Regions  Heat  Transfer, 
Sapporo,  Japan,  June  28-30,  1989 
Proceedings  (1989.  3l4p)  MP  2636 

International  .Symposium  on  the  State  of  Knowledge  In 
Land  Treatment  of  Wastewater,  Aug.  20-25,  1978,  Hanover, 
New  Hampshire 

State  of  knowledge  on  Und  treatment  of  wastewater  (1978, 
2vob)  MPIWS 

International  Workshop/Symposium  on  Ice  Drilling 
Technology.  2nd,  Calgary,  Alberta,  Aug.  30-31,  1982 
Ice  drilling  technology  (1984,  142p)  SR  84-34 

Irish,  R. 

Extraction  of  topography  from  side-looking  satellite  systems 
^a  case  study  with  SPOT  simulation  data  (1983.  p.535‘ 
550]  MP  1695 

Irwin,  D. 

Corps  of  Engineers  land  treatment  of  wastewater  research 
program  an  annotated  bibliography  (1983,  82p.] 

SR  83-09 

Irwin.  G.S, 

Analysis  of  vehicle  tests  and  performance  predictions  (1981. 
p  51-67]  MP  1477 

Irwin,  L.H< 

Effect  of  freezing  and  thawing  on  resilient  modulus  of  a  granu¬ 
lar  soil  exhibiting  nonlinear  behavior  (1981.  p  19-26] 

MP  1484 

Isaacs,  R.M- 

Dcsigning  for  frost  heave  conditions  (1984.  p  22-44j 

MP  1705 

Iskundar,  A. 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1976.  p  391-408j  MP  i377 
Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1976.  p  53-60)  MP  919 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p.234.237j  MP  927 
Iskandar,  I.K. 

Wastewatci  reuse  at  Livermore.  California  (1976.  p5ii- 
531]  MP870 


Land  treatment  of  wutewater— case  studies  of  existing  dis¬ 
posal  systems  at  Quincy,  Washington  and  Manteca,  Cali¬ 
fornia  (1976,  36p]  MP920 

Reclamation  of  wastewater  by  application  on  land  (1976, 
15p]  MP896 

Wastewater  renovation  by  a  prototype  slow  infiltration  land 
treatment  system  (1976,  44p.j  CR  76*19 

Impact  of  urban  wastewater  reuse  in  cold  regions  on  land 
treatment  systems  (1976,  32p  j  MP  2452 

Urban  waste  as  a  source  of  heavy  metals  in  land  treatment 
(1976,  p  417-432]  MP  977 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  [1977.  p.3gS-395]  MP  1074 
Preliminary  evaluation  of  88  years  rapid  inflltration  of  raw 
municipal  sewage  at  Calumet,  Michigan  (1977,  p489‘ 
510]  MP  976 

Wastewater  reuse  at  Livermore,  California  (1977,  p.Sll- 
531)  MP979 

Evaluation  of  existing  systems  for  land  treatment  of  wutewa¬ 
ter  at  Manteca,  California,  and  Quincy.  Wuhington  (1977, 
34p )  CR  77-24 

Delineation  and  engineering  characteristics  of  permafroat 
beneath  the  Beaufort  Sea  (1977,  p.432-440]  MP  1077 
Wutewater  treatment  alternative  needed  (1977,  p.82-87] 

MP^ 

Delineation  and  engineering  characterutics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p.518-521)  MP  1201 
Distribution  and  properties  of  road  dust  and  its  potential  im¬ 
pact  on  tundra  along  the  northern  portion  of  the  Yukon 
River-Prudhoe  Bay  Haul  Road  Chemical  composition  of 
dust  and  vegetation  [1978,  p.110-111]  MP  1116 

Chemistry  of  interstitial  water  from  subsea  permafrost. 

Prudhoe  Bay.  Aluka  (1978.  p.92-98]  MP  1315 

Soil  lysimeters  for  validating  models  of  wutewater  renovation 
by  land  application  [1978,  Up.)  SR  78*12 

Evaluation  of  N  models  for  prediction  of  No3-N  in  percolate 
water  in  land  treatment  (1978,  p.163-169]  MP  1148 
Nitrogen  behavior  in  land  treatment  of  wutewater  a  simpli- 
fled  model  (1978,  p.171-179]  MP  1149 

Overview  of  existing  land  treatment  systems  (1978,  p.l93- 
200)  MP  1150 

Simulation  of  the  movement  of  conservative  chemicals  in  soil 
solution  (1978.  p.371-380]  MP  1156 

Effect  of  wute  water  reuse  in  cold  regions  on  land  treatment 
systems  (1978.  p.361-368]  MP  1144 

Geochemistry  of  subsea  permafrost  at  Prudhoe  Bay.  Aluka 
(1978,  70p.]  SR  78-14 

Construction  and  performance  of  platinum  probes  for  meas¬ 
urement  of  redox  potential  (1978,  8p.]  SR  78-27 

Computer  flie  for  existing  land  application  of  wutewater  sys¬ 
tems*  a  user's  guide  (1978,  24p.)  SR  78-22 

Evaluation  of  nitrifleation  inhibitors  in  cold  regions  land 
treatment  of  wutewater.  Part  1.  Nitrapynn  [1979,  25p) 

SR  79-18 

Field  methods  and  preliminary  results  from  subsea  permafrost 
investigations  m  the  Beaufort  Sea,  Aluka  [1979,  p  207- 
213]  MP1591 

Documentation  of  soil  charactenstics  and  climatology  during 
flve  years  of  wastewater  application  to  CRREL  test  cells 
(1979.  82p)  SR  79-23 

Selected  design  parameters  of  existing  systems  for  land  ap¬ 
plication  of  liquid  wute^a  computer  file  (1979,  p.oS-88] 

MP  1415 

Use  of  15N  to  study  nitrogen  transformations  in  land  treat¬ 
ment  (1979,  32pj  SR  79-31 

Improved  enzyme  kinetic  model  for  nitnflcation  in  soils 
amended  with  ammonium.  1.  Literature  review  (1980, 
20p  ]  CR  80-01 

Disinfection  of  wastewater  by  microwaves  (1980.  ISp] 

SR  80-01 

Simplifled  model  for  prediction  of  nitrogen  behavior  in  land 
treatment  of  wutewater  (1980,  49p )  CR  80-12 

Dynamics  of  NH4  and  N03  in  cropped  soils  irrigated  with 
wutewater  [1980,  20p)  SR  80-27 

Effectiveness  of  land  application  for  phosphonu  removal 
from  municipal  wute  water  at  Manteca,  California  (1980, 
p.616-621]  MP  1444 

Modeling  nitrogen  transport  and  transformations  in  soils:  1. 
Theoretical  considerations  [1981,  p  233-241] 

MP  1440 

Modeling  nitrogen  transport  and  transformations  in  soils  2. 

Validation  (1981,  p  303-312)  MP  1441 

Limnological  investigations:  Lake  Koocanusa.  Montana.  Ft. 
5.  Phosphorus  chemistry  of  sediments  (1981,  9p.) 

SR  81-15 

Soil  microbiology  (1981,  p  38-44)  MP  1753 

Evaluation  of  a  compartmental  model  for  prediction  of  ni¬ 
trate  leaching  losses  (1981.  24p]  CR  81-23 

Effect  of  soil  temperature  and  pH  on  nitnflcation  kinetics  In 
soils  receiving  a  low  level  of  ammonium  enrichment  (1981, 
27p]  SR  81-33 

Ovcrvtev  of  models  used  m  land  treatment  of  wutewater 
[1982.  27p]  SR  82-01 

Lsaiuation  of  a  simple  mod^l  for  predicting  phosphorus  re¬ 
moval  by  soils  during  I*,  'd  treatment  of  wutewater  (1982, 
!2p.]  SR  82-14 

User's  index  to  CRREL  land  treatment  computer  programs 
and  data  flies  (1982.  65p]  SR  82-26 

Optimization  model  for  land  treatment  planning,  design  and 
operation  Part  I.Backgroundand literature review(1983, 
35p  ]  SR  83-06 


242 


AUTHOR  INDEX 


Optimization  model  for  land  treatment  planning,  design  and 
operation.  Part  2.  Case  study  (1983.  30p.)  SR  83*07 
Corps  of  Engineers  land  treatment  of  wastewater  research 
program:  an  annotated  bibliography  (1983,  82p) 

SR  83*09 

Mathematical  simulation  of  nitrogen  interactions  in  soils 
[1983.  p.241.248)  MP  2051 

Land  treatment  research  and  development  program,  synthesis 
of  research  results  (1983,  144p  j  CR  83*20 

WASTEN.  a  model  for  nitrogen  behaviour  in  soils  irrigated 
with  liquid  waste  (1984,  p  96*108)  MP  1762 

Impact  of  dredging  on  water  quality  at  Kewaunee  Harbor. 

Wisconsin  (1984. 16p )  CR  84*21 

User's  guide  for  the  BIBSORT  program  for  the  iBM*PC  per* 
sonal  computer  (1985.  61p  ]  SR  85*04 

Economics  of  ground  freezing  for  management  of  uncon¬ 
trolled  hazardous  waste  sites  (1985,  ISp )  MP  2030 

Potential  use  of  artificial  ground  freezing  for  contaminant 
immobilization  (1985,  lOp)  MP  2029 

Effect  of  freezing  on  the  level  of  contaminants  in  uncontrolled 
hazardous  waste  sites  Part  1.  Literature  review  and  con* 
cepU(1985.  p.122-129)  MP  2028 

Ion  and  moisture  migration  and  frost  heave  in  freezing  Monn 
clay  (1986.  p.1014)  MP  1970 

Corps  of  Engineers  Land  Treatment  Research  and  Develop* 
ment  program  (1986,  p.l7*18}  MP  2149 

Effect  of  freezing  on  the  level  of  contaminants  in  uncontrolled 
hazardous  waste  sites.  Part  1:  literature  review  (1986, 
33p)  SR  86*19 

Retention  and  release  of  metals  by  soils— evaluation  of  sever* 
al  models  (1986.  P.13M54)  MP2186 

Ground  freezing  controls  hazardous  waste  (1987.  p455* 
456)  MP  2270 

Experimental  methods  for  decontaminating  soils  by  freezing 
(1988.  12p)  MP2513 

Prototype  testing  facilities  for  field  evaluation  of  contaminant 
transport  in  freezing  soils  (1988,  29p}  MP  2514 

Modeling  the  traruport  of  chromium  ^I)  in  soil  columns 
(1989.  p  996*1004]  MP  2670 

Use  of  innovative  freezing  technique  for  in-silu  treatment  of 
contaminated  soils  (1989,  p.489*498]  MP  2515 

Correlation  of  Freundltch  Kd  and  n  retention  parameters  with 
soils  and  elements  (1989,  p  370*379]  MP  2570 

Effect  of  freeze*thaw  cycles  on  the  permeability  and  macros¬ 
tructure  of  soils  (1990,  p  145*155]  MP  2678 

ISTVS  Workshop  on  Measurement  and  Evaluation  of  Tire 

Performaacc  nuder  Winter  Conditions,  Alta,  Utah,  Apr.  11* 

14, 1983 

Proceedings  of  the  ISTVS  Workshop  on  Measurement  and 
Evaluation  of  Tire  Performance  under  Winter  Conditions. 
AlU,  Utah.  1 1*14.  April  1983  (1985.  177p ) 

SR  85*15 

Itatakl.iL 

Improved  millivolt*temperaturc  conversion  tables  for  copper 
eonstantan  thermocouples.  32F  reference  temperature 
(1976,  66p)  SR  76*18 

De-icing  of  radomes  and  lock  walls  using  pneumatic  devices 
(1977,  p  467*478)  MP  1064 

Mass  transfer  along  ice  surfaces  observed  by  a  groove  relaxa¬ 
tion  technique  (1977,  p  34*37j  MP  1091 

I.4boratory  experiments  on  lock  wall  deicing  using  pneumatic 
devices  (1977.  p  53*68)  MP  974 

Abnormal  internal  friction  peaks  in  $ingle*crysial  ice  (1977. 

15p)  SR  77*23 

Icing  on  ships  and  stationary  structures  under  maritime  condi¬ 
tions — a  preliminary  literature  survey  Japanese  sources 

(1977,  22p)  SR  77*27 

Dielectric  properties  of  dislocation*free  ice  (1978.  p207* 
217)  MP  1171 

Charged  dislocation  in  ice  1  Existence  and  charge  density 
measurement  by  X*ray  topography  (1978.  12p) 

CR  79*25 

Laboratory  expennents  on  icing  of  rotating  blades  (1979, 
p  85*92)  MP1236 

Fracture  behavior  of  ice  in  Chirpy  impact  testing  (1980. 

!3p)  CR  80*13 

Charged  dislocation  in  ice  2  Contribution  nf  dielectric 
relaxation  (1982.  15p)  CR  82*07 

Expenmentai  investigation  of  potential  icing  of  the  space 
shuttle  external  tank  (1982.  30Sp  j  CR  82*25 

Adhesion  of  ice  to  polymers  and  other  surfaces  ( 1 983.  p.24 1  • 
252)  MP  1580 

Studies  of  high*specd  rotor  icing  under  natural  conditions 
(1983,  p.l  17*123)  MP1635 

Implications  of  surface  energy  in  ice  adhesion  (1983.  p41- 
48)  MP  1672 

Self*shedding  of  accreted  ice  from  high-speed  rotors  (1983. 

p.I*6)  MP  1719 

Possibility  of  anomalous  relaxation  due  to  the  charged  dislo¬ 
cation  process  (1983.  p  4261*4264)  MP  1669 

Effect  of  X-ray  irradiation  on  internal  friction  and  dielectric 

relaxation  of  ice  (1983,  p4314-4317j  MP  1670 

Mechanical  ice  release  processes  1.  Self-shcdding  from 
high-speed  rotors  (1983.  8p )  CR  83-26 

Icing  rate  on  slaiionaiy  structures  under  marine  conditions 
(1984,  9p}  CR  84*12 

Polyethylene  glycol  as  an  ice  control  coating  (1984.  I  Ip  i 

CR  84*28 

Ice  accretion  under  natural  and  laboratory  conditions  (1985. 

p.225*228j  MP  2009 

Dynamic  friction  of  bobsled  runners  or.  icc  (19H5,  26p  j 

MP  2082 


Friction  of  solids  on  tee  (1986.  4p  j  MP  2179 

Natural  rotor  icing  on  Mount  Washington,  New  Hampshire 
(1986,  62p]  CR  86*10 

Dielectric  properties  of  stmined  ice.  t:  Effect  of  plastic 
straining  (1987,  p.i43*U7)  MP  2356 

Dielectric  properties  of  strained  ice.  2:  Effect  of  sample 
preparation  method  (1987,  p.l49*!53)  MP  2357 

Preliminary  study  of  fnction  between  Ice  and  sled  runners 
(1987,  p  297*301)  MP  2358 

Self-shedding  of  accreted  ice  from  high-speed  rotors  (1987, 
p  95- 100]  MP  2278 

Parameters  affecting  the  kinetic  fnction  of  ice  (1987.  p.S52* 
561]  MP  2258 

What  makes  thunderbolts  zig  and  zag  (1988,  p  22*27) 

MP  2524 

Thickness  distnbution  of  accreted  ice  grown  on  rotor  blades 
under  laboratory  conditions  (1988,  p.l52*156) 

MP  2523 

Dynamic  fnction  of  a  metal  runner  on  ice.  1.  Model  sled  test 
(1989,  17p)  CR  89*14 

Izquierdo,  M. 

Humidity  and  temperature  measurements  obtained  from  an 
unmanned  aenal  vehicle  (1987,  p  35*45)  MP  2293 

Slant  path  extinction  and  visibility  measurements  from  an 
unmanned  aenal  vehicle  (1987,  p  115-126)  MP  2296 

Jackson,  G. 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submanne 
and  aircraft  (1989, 20p)  MP  2697 

Jackson,  L. 

Operation  of  the  U.S  Combat  Support  Boat  (USCSBMK  1) 
on  an  ice*covered  waterway  (1984,  28p.)  SR  84*05 

Jackson.  TJ. 

Survey  of  methods  for  soil  moisture  determination  (1979, 
74p.]  MP  1639 

Jacobs,  S.S. 

Structure  of  ice  in  the  central  part  of  the  Ross  Ice  Shelf. 

Antarctica  (1985,  p  39-44)  MP2110 

Jacobson,  S. 

Preliminary  investigations  of  the  kinetics  of  nitrogen  transfor¬ 
mation  and  nitrosamme  formation  in  land  treatment  of  was¬ 
tewater  (1979,  59p)  SR  79*04 

Jain,  A. 

Inlet  current  measured  with  Seasat-l  synthetic  aperture  radar 
(1980,  p.35-37)  MP  1443 

Inlet  current  measured  with  oeasaM  synthetic  aperture  radar 
(1980,  p.35-37)  MP  1481 

Janoo,  V.C 

Laboratory  investigations  of  low  temperature  cracking  sus¬ 
ceptibility  of  asphalt  concrete  (1967,  p.397*415) 

MP  2233 

Use  of  low  viscosity  asphalts  in  cold  regions  (1989,  p.70*80) 

MP  2462 

Stste  of  the  art  of  pavement  response  monitoring  systems  for 
roads  and  airfields  (1989,  40!p)  SR  89*23 

Use  of  soft  grade  asphalts  in  airfields  and  highway  pavements 
in  cold  regions  (1990,  47p )  SR  90*12 

Janosl,  Z. 

Mobility  working  group  report  (1987,  p  273-274) 

MP  2423 

Janowicz,  R. 

Ice  regime  reconnaissance,  Yukon  River,  Yukon  rl984, 
p  1059-1073)  MP  2406 

Jellinek,  H.H.G. 

Icc  removal  from  the  wails  of  navigation  locks  (1976.  p  1487- 
1496)  MP  888 

Ice  releasing  block-copolymer  coalings  (1978,  p.544*55i) 

MP  1141 

Jenkins.  T.F. 

Continuous  monitonng  of  total  dissolved  gases,  a  feasibility 
study  (1975,  p.l01*105)  MP  851 

Effect  of  sediment  organic  matter  on  migration  of  various 
chemical  constituents  during  disposal  of  dredged  material 
(1976.  183p)  MP967 

Wasteivatcr  renovation  bv  a  prototype  slow  infiltration  land 
treatment  system  (1976, 44p.)  CR  76*19 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain 
First  year  progress  report  (1976.  I8p.)  SR  76*15 

Composition  of  vapors  evolved  from  military  TNT  as  in* 
fluenced  by  tempenture.  solid  composition,  age  and  source 
(1977.  25p)  SR  77*16 

Wastewater  treatment  alternative  needed  (1977,  p  82*87) 

MP  968 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain. 
Second  annual  progress  report.  June  1976  to  July  1977 
(1977.  46p)  SR  77*44 

Methodology  for  nitrogen  isotope  analysis  at  CRREL 1 1978, 
57p.)  SR  78*08 

Performance  of  overland  (low  land  treatment  in  cold  climates 
(1978.  p61*70)  MP  1152 

Physical,  chemical  and  biological  effects  of  crude  oil  spills  on 
black  spruce  forest,  interior  Alaska  (1978.  p  305-323} 

MP  1185 

Fate  of  crude  and  refined  oils  in  North  Slope  soils  (1978. 

p  339*347)  MP  1186 

Fivc-ycar  performance  of  CRREL  land  treatment  test  cells, 
water  quality  plant  yields  and  nutrient  uptake  (1978. 
24p)  SR  78*26 

International  and  national  developments  in  land  treatment  of 
wastewater  (1979,  28p)  MP  1420 

Land  application  of  wastewater  effect  on  soil  and  plant  potas¬ 
sium  (1979,  p,309*312)  MP  1228 


Use  of  ISN  to  study  nitrogen  transformations  in  land  treat¬ 
ment  (1979,  32p)  SR  79*31 

Pilot  scale  study  of  overland  flow  land  treatment  in  cold  cli¬ 
mates  (1979,  p.207-214)  MP  1279 

Prototype  overland  flow  test  data:  June  1977-May  1978 
(1979,  91p.)  SR  79*35 

Wastewater  treatment  in  cold  regions  by  overland  flow 
(1980,  14p)  CR  80*07 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Alaska  (1980,  128p]  MP  1310 

Removal  of  volatile  trace  organics  from  wastewater  by  over¬ 
land  flow  land  treatment  (1980,  p.211-224)  MP  1313 
Removal  of  organics  by  overland  flow  (1980,  9p.) 

MP  1362 

Rational  design  of  overland  flow  systems  [1980,  p  1 

Forage  grass  growth  on  overland  flow  systems  (1980,  p.347- 
354]  MP  1402 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  intenor  Alaska  (1980,  67p)  CR  80*29 

Overland  flow,  removal  of  toxic  volatile  organics  (1981, 
16p]  SR  81*01 

Toxic  volatile  organics  removal  by  overland  flow  land  treat* 
mem  (1981,  14p)  MP  1421 

Winter  air  pollution  at  Fairbanks,  Alaska  [1981,  p 

Seven-year  performance  of  CRREL  slow-rate  land  treatment 
prototypes  (1981.  25p.)  SR  81*12 

Wastewater  treatment  by  a  prototype  slow  rate  land  treatment 
system  (1981,  44p)  CR  81*14 

Vegetation  selection  and  management  for  overland  flow  sys* 
terns  (1982,  p  135*154)  MP  1511 

Development  of  a  rational  design  procedure  for  overland  flow 
systems  (1982,  29p.)  CR  82*02 

Relationship  between  the  ice  and  unfrozen  water  phases  in 
frozen  soil  as  determined  by  pulsed  nuclear  magnetic  reso* 
nance  and  physical  desorption  data  (1982.  8p] 

CR  82*15 

Mobility  of  water  in  frozen  soils  [1982,  cl5p ) 

MP  2012 

Removal  of  trace  organics  by  overland  flow  (1982.  p.l76* 
184)  MP  2442 

Method  for  measuring  enriched  levels  of  deuterium  in  soil 
water  (1982,  12p)  SR  82*25 

Baseline  water  quality  measurements  at  six  Corps  of  Engi* 
ncers  reservoirs,  Summer  1981  (1982,  55p )  SR  82*30 
Transport  of  water  m  frozen  soil  1.  Experimental  detemi* 
nation  of  soi!*waier  diffusivity  under  isothermal  conditions 
(1982,  p  221*226)  MP  1629 

Assessment  of  the  treatability  of  toxic  organics  by  overland 
flow  (1983,  47p)  CR  83*03 

Transport  of  water  in  frozen  soil.  2.  Effects  of  ice  on  the 
transport  of  water  under  isothermal  conditions  rl983, 
p  15*26)  MP1601 

Relationship  between  the  ice  and  unfrozen  water  phases  in 
frozen  soils  as  determined  by  pulsed  nuclear  resonance  and 
physical  desorption  data  (1983,  p  37*46)  MP  1632 

Soihwaier  diffusivity  of  unsaturated  frozen  soils  at  subzero 
temperatures  (1983,  p.889*893)  MP  1664 

Transport  of  water  in  frozen  soil.  1.  Experimental  determi¬ 
nation  of  soil-water  diffusivity  under  isothermal  conditions 
(1983,  8p)  CR  83-22 

Impact  of  dredging  on  water  quality  at  Kewaunee  Harbor. 

Wisconsin  (1984,  i6p)  CR  84*21 

Transport  of  water  m  frozen  soil.  5,  Method  for  measunng  the 
vapor  diffusivity  when  ice  is  ab^nl  (1984.  p.l72*!79] 

MP  1819 

Impact  of  sIow*rate  land  treatment  on  groundwater  quality: 

toxic  organics  (1984,  36p]  CR  84*30 

Reverse  phase  HPLC  method  for  analysis  of  TNT.  RDX, 
HMX  and  2.4*DNT  in  munitions  wastewater  (1984, 95p.) 

CR  84*29 

Potential  use  of  artiflcial  ground  freezing  for  contaminant 
immobilization  (1985,  lOp )  MP  2029 

Toxic  organics  removal  kinetics  m  overland  flow  land  treat¬ 
ment  (1985,  p  707*718)  MP2111 

Suitability  of  polyvinyl  chloride  pipe  for  monitoring  TNT, 
RDX,  HMX  and  DNT  in  groundwater  (1985,  27p) 

SR  85*12 

Comparison  of  extraction  techniques  and  solvents  for  explo¬ 
sive  residues  in  soil  (1985,  33p )  SR  85*22 

Revcrsed'phase  high-performance  liquid  chromatographic 
determination  of  nitroorganics  in  munitions  wastewater 
(1986.  p  170*175)  MP2049 

Interlaboratory  evaluation  of  high-performance  liquid 
chromatographic  determination  of  nitroorganics  in  muni¬ 
tion  plant  wastewater  (1986,  p  176*182]  MP  2050 

Suitability  of  polyvinyl  chloride  well  casings  for  monitoring 
munitions  in  ground  water  (1986,  p  92-98j  MP  2171 
Removal  of  trace-level  organics  by  slois-rate  land  treatment 
(1986.  p  1417-1426]  MP  2170 

Of  Overland  flow  wastewater  treatment  at  Easley^,  S.C. 

(1986.  p  1078*1079)  MP  2300 

Losses  of  explosives  residues  on  disposable  membrane  filters 
(1987.  25p)  SR  87*02 

Comparison  of  extraction  techniques  for  munitions  residues 
in  soil  (1987.  p  1326-1331]  MP  2350 

Development  of  an  analytical  method  for  explosive  residues 
in  Soil  (1987,  51pj  CR  87*07 

Comparison  of  methanol  and  tetraglyme  as  extraction  sol¬ 
vents  for  determination  of  volatile  organics  m  soil  (1987. 
26p)  SR  87*22 


AUTHOR  INDEX 


JenkinSt  T.P.  (coat) 

Analytical  method  for  determinmi  tetrazane  in  water  rl987, 
34p.]  SR  87-25 

Evaluation  of  disposable  membrane  filter  units  for  sorptive 
losses  and  sample  contamination  rl988.  p.45-S2) 

MP  2328 

Development  of  analytical  methods  for  military-unique  com¬ 
pounds  (1988.  p  370-3801  MP  2454 

Comparison  of  EPA  and  USATHAMA  detection  capability 
estimators  (1988,  p  405-418]  MP  2455 

influence  of  well  casing  materials  on  chemical  species  in 
ground  water  (1988,  p.4S0-461]  MP  2456 

Development  of  an  analytical  method  for  the  determination 
of  explosive  residues  in  soil  Part  11  Additional  develop¬ 
ment  and  ruggedness  testing  (1988,  46p.]  CR  88-08 
Analytical  method  for  determining  tetrazene  in  soil  [1988, 
22p.)  SR  88-15 

Improved  RP-HPLC  method  for  determining  mtroaromatics 
and  nitramines  in  water  (1988,  36p  ]  SR  88-23 

Development  of  an  analytical  method  for  the  determination 
of  explosive  residues  in  soil  Part  3  Collaborative  test  re¬ 
sults  and  final  performance  evaluation  [1989,  89p.i 

CR  89-09 

Comparisons  of  low  concentration  measurement  capability 
estimates  in  trace  analysis*  method  detection  limit  and  certi¬ 
fied  reporting  limit  [1989,  21p  ]  SR  89-20 

lon-painng  RP-HPLC  method  for  determining  tetrazene  in 
water  and  soil  (1989.  p.lS9-179]  MP  2593 

Analytical  methods  for  detecting  military-unique  compounds 
[1989,  p  13-14)  MP2713 

Influence  of  ground  water  monitoring  well  casings  on  metals 
and  organic  compounds  in  well  water  (1989,  9p] 

MP  2717 

Evaluation  of  four  well  casing  materials  for  monitoring  select¬ 
ed  trace  level  organics  in  ground  water  (1989,  29p  ] 

CR  89-18 

Liquid  chromatographic  method  for  determination  of  extract- 
able  nitroaromatic  and  nitramtne  residues  in  soil  (1989, 
p  890-899]  MP2S86 

Influence  of  casing  materials  on  trace-level  chemicals  in  well 
water  (1990,  Up  ]  MP  2720 

Salting-out  solvent  extraction  for  preconcentration  of  neutral 
organic  solutes  from  water  [1990,  p.1355-1356) 

MP  2743 

Jewell,  W. 

Engineering  assessment  of  aquaculture  systems  for  wastewa¬ 
ter  treatment  an  overview  (1980,  p  1-12)  MP  1423 
Jezek,  K.C 

Measurements  of  radar  wave  speeds  in  polar  glaciers  using  a 
down-hole  radar  target  technique  (1983,  p.199-208^ 

Recent  changes  in  the  dynamic  condition  of  the  Ross  Ice 
Shelf.  AnUretica  (1984.  p  409-416)  MP  2058 

Modified  theory  of  bottom  crevasses  used  as  a  means  for 
measuring  the  buttressing  efTect  of  ice  shelves  on  inland  ice 
sheets  (1984,  p  1925-1931]  MP  2059 

Calculating  borehole  geometry  from  standard  measurements 
of  borehole  inchnometry  [1984.  I8p)  SR  84-15 

Ice  flow  leading  to  the  deep  core  hole  at  Dye  3,  Greenland 
(1984,  p.  185- 190)  MP  1824 

Reconsideration  of  the  mass  balance  of  a  portion  of  the  Ross 
Ice  Shelf.  Antarctica  (1984.  p  MP  1919 

Discrete  reflections  from  thin  layers  of  snow  and  ice  [1984. 

p.323-331)  MP  1871 

Radar  measurements  of  borehole  geometry  on  the  Greenland 
and  Antarctic  ice  sheets  (1985.  p  242-25!)  MP  1817 
Rheology  of  glacier  ice  (1985.  p.1335-1337)  MP  1844 
Geophysical  survey  of  subglacial  geology  around  'he  deep- 
drilling  sue  at  Dye  3.  Greenland  (1985,  p.105-110] 

MP  1941 

Laboratory  studies  of  acouviic  scattering  from  the  underside 
of  sea  ice  (1985,  p  87-91)  MP  1912 

Acoustic  waves  incident  on  a  seawaler/sea  ice  interface 
(1985.  lOp)  SR  85-10 

EITccts  of  water  and  tee  layers  on  the  scattering  properties  of 
diffuse  reflectors  (1986.  p.259-269]  .MP  2664 

Acoustical  renection  and  scattering  from  the  underside  of 
laboratory  grown  sea  ice*  measurements  and  predictions 
(1986.  p  1486-1494)  MP  2222 

Folding  in  the  Greenland  icc  sheet  (1987,  p485'493) 

MP  2185 

Remote  sensing  of  icc  and  snow  (review)  (1987,  p51j 

MP  2429 

Glaciological  investigations  using  the  synthetic  aperture  radar 

imaging  system  (1987,  p.li-19)  MP  2342 

Alaska  synthetic  aperture  radar  (SAR)  facility  project  (1987. 

p  593-596]  MP  2408 

En'ects  of  water  and  ice  layers  on  the  scattering  properties  of 
diffuse  rcncctors  (1987.  p.514i-5U7)  MP  2301 

Polar  communications  status  and  recommendations  Re¬ 
port  of  (he  Science  Working  Group  (1987.  29p] 

MP  2322 

Radiofhciohg^hyWV  Bogorodskii,  ctal  (1988.  p  55-56^ 

Effect  of  stratigraphy  on  radar-altimctry  data  collected  over 
ICC  sheets  (1988.  p  60-63)  .MP  2458 

Can  relict  crevasse  plumes  on  antarctic  icc  shelves  reveal  a 
history  of  icc*strcam  nuctuatiim  r1788.  p  77-82) 

MP  2460 

High  frequency  acoustical  properties  of  saline  icc  (1989.  p  9 
23)  MP  2686 


Acoustical  and  morphological  properties  of  undefonned  sea 
ice  laboratory  and  field  results  (1990.  p.67-75] 

MP  2730 

Antarctic  icc  sheet  brightness  temperature  variations  (1990, 
p  217-223]  MP  2736 

Johannesseo,  O. 

On  estimating  ice  stress  from  MIZEX  83  ice  deformation  and 
current  ireasurements  (1986.  p.17-19)  MP  2220 

Johannessen,  O.M. 

MIZEX— a  program  for  mcsoscale  alr-lce-ocean  interaction; 
experiments  m  Arctic  marginal  ice  zunes.  1  Research 
strategy  (1981,  20p)  SR  81-19 

MIZEX— a  program  for  mcsoscale  air-tce-ocean  interaction 
experiments  in  Arctic  marginal  ice  zones.  2.  A  science 
plan  for  a  summer  Marginal  Ice  Zone  Experiment  in  the 
Fram  Strait/Greenland  Sea.  1984  (1983,  47p} 

SR  83-12 

Marginal  ice  zones  a  desenption  of  air-ice-ocean  interactive 
processes,  models  and  planned  expenments  (1984,  p.  1 33- 
146]  MP  1673 

MIZEX  a  program  for  mcsoscale  air-ice-ocean  interaction 
experiments  m  Arctic  marginal  ice  zones.  5.  MIZEX  84 
summer  experiment  PI  preliminary  reports  (1984,  176p.] 

SR  84-29 

Johansen,  N.I. 

Sublimation  and  its  control  in  the  CRREL  permafrost  tunnel 
(1981.  12p)  SR  81-08 

Johnsen,  S 

Climatic  oscillations  depicted  and  predicted  by  isotope  ana¬ 
lyses  of  a  Greenland  ice  core  (1971,  p.17-22] 

MP  998 

Oxygen  isotope  profiles  through  the  Antarctic  and  Greenland 
ice  sheets  (1972,  p  429-434)  MP  997 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Little 
America  V,  Antarctica  (1977,  p.322-32S)  MP  1095 
20-yr  cycle  in  Greenland  ice  core  records  (1979.  p  481-483] 

MP  1245 

Johnson.  AJ. 

Revegetation  and  selected  terrain  disturbances  along  the 
trans-Alaska  pipeline,  1975-1978  (1981,  115p) 

CR  81-12 

Johnson,  A.W. 

Tundra  disturbances  and  recovery  following  the  1949  ex¬ 
ploratory  drilling.  Fish  Creek.  Northern  Alaska  (1978. 
81p)  CR  78-28 

Reconnaissance  observations  of  long-term  natural  vegetation 
recovery  in  the  Cape  Thompson  region.  Alaska,  and  addi¬ 
tions  to  the  checklist  of  flora  (1985.  75p )  CR  85-1 1 
Johnson,  J.B. 

Surface  integral  method  for  determining  ice  toads  on  offshore 
structures  from  in  situ  measurements  {1983,  p  124-128) 

MP  2056 

Stress  measurements  m  ice  (1983,  31p  y  CR  83-23 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  m  Fair¬ 
banks  silt  (1984,  42p  -I- appends)  MP  2271 

Preferential  detection  of  sound  by  persons  buned  under  snow 
avalanche  debris  as  compared  to  persons  on  the  overlying 
surface  (1984,  p  42-47]  MP  1920 

In-ice  calibration  tests  for  an  elongated,  uniaxial  brass  ice 
stress  sensor  (1985,  p.244.249)  MP  1859 

Frost  heave  forces  on  piling  (1985. 2p.j  MP  1732 

Kadiuk  ICC  stress  measurement  program  (1985,  p  88- 100) 

MP  1899 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  m  Fair¬ 
banks  silt  (1985.  p  125-133)  MP  1930 

Audibility  within  and  outside  deposited  snow  (1985,  p.l36- 
142)  MP  1960 

In-icc  calibration  tests  for  an  elongate,  uniaxial  brass  ice  stress 
sensor  (1985.  p  506-510)  MP  1966 

Verillcation  tests  for  a  stiff  inclusion  stress  sensor  (1987. 

p81-88i  MP  2223 

Field  observations  of  thermal  convection  m  a  subarctic  snow 
cover  (1987.  p  105-118)  MP  2439 

Venfleation  tests  of  the  surface  integral  method  for  calculat¬ 
ing  structural  tee  loads  (1988.  p  449-456)  MP  2353 
Mukluk  ice  stress  measurement  program  (1988.  p  457-463) 

MP  2354 

Ice  stress  measurements  around  offshore  structures  (1988. 

p  55-59)  MP26n 

Techniques  for  gas  gun  studies  of  shock  wave  attenuation  in 
snow  (1988.  p  657-660)  MP  2543 

Frost  heave  forces  on  H  and  pipe  foundation  piles  [1988. 

p  1039-1044)  MP  2367 

Measurement  of  frost  heave  forces  on  H-piIes  and  pipe  piles 
(1988,  49p)  CR  88-21 

Johnson,  L. 

Landsat  digital  analysis  of  the  initial  recovery  of  the  Kokolik 
River  tundra  fire  area.  Alaska  (1979.  I5p)  MP  1638 

Recovery  and  active  layer  changes  following  a  tundra  Are  in 
northwestern  Alaska  (1983.  p  543-547]  MP  1660 

Revegelaiion  along  pipeline  rights  of-way  in  Alavka  (1984. 
p  234.264)  MP2II3 

Johnson.  L.A. 

Rcvegetalion  m  arctn.  and  subarctic  North  America  a  litera¬ 
ture  review  (1976.  32pj  CR  76-15 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain 
First  year  progress  report  (1976.  I8p)  SR  76-15 

Revegetadon  and  erosion  control  observations  along  the 
Trans  Alaska  Pipeline  1973  summer  construction  season 
(1977.  36p.)  SR  77-08 


Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain. 
Second  annual  progress  report.  June  1976  to  July  1977 
[1977,  46p]  SR  77-44 

1977  tundra  Are  in  the  Kokolik  River  area  of  Alaska  (1978. 

p  54-58)  MP112S 

Biological  restoration  strategies  m  relation  to  nutrients  at  a 
subarctic  site  in  Fairbanks,  Alaska  ii978,  p.460-466] 

MP  1100 

1977  tundra  fire  at  Kokolik  River,  Alaska  (1978,  llp) 

SR  78-10 

Effects  of  winter  military  operations  on  cold  regions  terrain 
(1978,  34p)  SR  78-17 

Physical,  chemical  and  biological  effects  of  crude  oil  spills  on 
black  spruce  forest,  interior  Alaska  [1978,  p.305-323] 

MP  1185 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Alaska  (1980,  128p.)  MP  1310 

LANDSAT  digital  analysis  of  the  initial  recovery  of  burned 

tundra  at  Kokolik  River,  Alaska  (1980,  p  263-272) 

MP  1391 

Revegetation  and  restoration  investigations  (1980,  p.l29- 
150)  MP1353 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  m  interior  Alaska  (1980,  67p.]  CR  80-29 

Chena  River  Lakes  Project  revegetation  study— three-year 
summary  [1981,  59p]  CR  81-18 

Patterns  of  vegetation  recovery  after  tundra  Ares  in  north¬ 
western  Alaska.  U  S  A.  (1987.  p  461-469]  MP  2374 
Management  of  northern  gravel  sites  for  successful  reclama¬ 
tion;  a  review  (1987,  p.530-536)  MP  2375 

Effects  of  ail-terrain  vehicle  traffle  on  tundra  terrain  near 
Ansktuvuk  Pass,  Alaska  (1988.  12p]  SR  88-17 

Use  of  off-road  vehicles  and  mitigation  of  effects  in  Alaska 
permafrost  environments,  a  rev^w  [1990.  p  63-72) 

MP  2682 

Johnson,  P. 

Proceedings  of  the  Second  International  Symposium  on  Cold 
Regions  Engineering  (1977,  597p]  MP  952 

Yukon  River  breakup  1976  (1977,  p.S92-596)  MP  960 
Details  behind  a  typical  Alaskan  pile  foundation  (1978. 
p  891-897)  MP1109 

Johnson.  P.L. 

Vegetative  research  in  arctic  Alaska  [1973,  p.169-198] 

MP  1008 

Johnson,  P.R. 

Defensive  works  of  subarctic  snow  [1977,  23p.) 

CR  77-06 

Measuring  unmetered  steam  use  with  a  condensate  pump 
cycle  counter  (1977.  p.434-442)  MP  957 

Role  of  research  in  developing  surface  protection  measures 
for  the  Arctic  Slope  of  Alaska  [1978.  p  202*205) 

MP  1068 

Role  of  research  in  developing  surface  protection  measures 
for  the  Arctic  Slope  of  Alaska  (1978,  p  202-205) 

MP  1519 

Ground  pressures  exerted  by  underground  explosions  (1978. 

p  284-290)  MP  1520 

Environmental  atlas  of  Alaska  (1978,  95p )  MP  1204 

Ice  forces  on  the  Yukon  River  bridge^l978  breakup  (1979. 

40p }  MP  1304 

Snow  and  ice  roads  in  the  Arctic  (1979,  p  1063-1071) 

MP  1223 

Ice  thickness-tensile  stress  relationship  for  load-bearing  ice 
(1980.  llp)  SR  80-09 

Roof  leaks  in  cold  regions  school  at  Chevtk.  Alaska  (1980, 
I2p)  CR  80-11 

Snow  pads  used  for  pipeline  construction  in  Alaska.  1976- 
consiruction.  use  and  breakup  (1980.  28p )  CR  80-17 

Single  and  double  reaction  beam  load  cells  for  measuring  ice 
forces  (1980,  I7p)  CR  80-25 

Performance  of  a  point  source  bubbler  under  thick  ice  (1982, 
p.i  11-124)  MPt529 

Johnson.  R. 

Cements  for  structural  concrete  in  cold  regions  (1977.  13p ) 

SR  77-35 

Grouting  of  soils  in  cold  environments  a  literature  search 
(1977,  49p)  SR  77-42 

Grouting  silt  and  sand  at  low  temperatures— a  laboratory 
investigation  (1979.  33p )  CR  79-05 

Grouting  silt  and  sand  at  low  temperatures  (1979,  p937- 
950)  MP  1078 

Resins  and  non-portland  cements  for  construction  in  the  cold 
(1980.  I9p)  SR  80-35 

Johnson.  T.C. 

Resilient  modulus  and  Poisson's  ratio  for  frozen  and  thawed 
silt  ard  clay  subgrade  materials  (1977.  p  229-28!) 

MP  1724 

EITcci  of  freeze-thaw  cycles  on  resilient  properties  of  Ane- 
grained  soils  (1978.  I9p)  MP  1082 

Influence  of  freezing  and  thawing  on  the  resilient  properties 
of  a  Silt  soil  beneath  an  asphalt  pavement  (1978.  p662* 
668)  MPI106 

Influence  of  freezing  and  thawing  on  the  resilient  properties 
of  a  silt  soil  beneath  an  asphalt  concrete  pavement  (1978, 
59p )  CR  78-23 

Design  of  a-r Acid  pavements  for  seasonal  frost  and  permafrost 
conditions  (1978.  |8p)  MP  1189 

Projected  thermal  and  load-associated  distress  m  pavements 
incorporating  different  grades  of  asphalt  cement  (1978. 
p  403-437,  MP  1209 


244 


AUTHOR  INDEX 


Resilient  re$p<>nse  of  two  frozen  and  thawed  soils  rl979. 

p  257.271,  MP1176 

EiTect  of  freeze'thaw  cycles  on  resilient  properties  of  fine* 
grained  soils  (1979,  p  247.276,  MP  1226 

Asphalt  concrete  for  cold  regions;  a  comparative  laboratory 
study  and  analysts  of  mixtures  containing  soft  and  hard 
grades  of  asphalt  cement  (1980,  5Sp ,  CR  80.05 

Mathematical  mooet  to  correlate  frost  heave  of  pavements 
with  laboratory  predictions  (1980, 49p}  CR  80*10 

Embankment  dams  on  permafrost  in  the  USSR  (1980, 59p  j 

SR  8041 

Results  from  a  mathematical  model  of  frost  heave  (1981,  p.2. 

6]  MP  1483 

Effect  of  freezing  and  thawing  on  resilient  modulus  of  a  granu* 
lar  soil  exhibiting  nonlinear  behavior  (1981,  p.19.26] 

MP  1484 

Revised  procedure  for  pavement  design  under  seasonal  frost 
conditions  (1983,  129p  i  SR  83*27 

Design  implications  of  subsoil  thawing  (1984,  p  45*103] 

MP  1706 

Evaluation  of  seasonal  variation  in  resilient  modulus  of  granu* 
lar  soil  affecting  pavement  performance  (1985,  c21p.] 

MP  2076 

Resilient  modulus  of  freeze*thaw  affected  granular  soils  for 
pavement  design  and  evaluation.  Part  1  Laboratory  tests 
on  soils  from  Winchcndon,  Massachusetts,  test  sections 
(1986,  70p]  CR  86-04 

Frost  action  predictive  techniques  an  overview  of  research 
results  (1986,  p.147.161]  MP  2267 

Resilient  modulus  of  freeze*thaw  afl'ected  granular  soils  for 
pavement  design  and  evaluation.  (1986.  138p] 

CR  86-13 

Resilient  modulus  of  freeze-thaw  affected  granular  soils  for 
pavement  design  and  evaluation.  Part  2.  Field  validation 
tests  at  Winchendon,  Massachusetts,  test  sections  (1986, 
62p]  CR  86*12 

Frost  action  predictive  techniques  for  roads  and  airfields.  A 
comprehensive  survey  of  research  findings  (1986, 45pt 

CR  86*18 

Resilient  modulus  of  freeze*thaw  effected  granular  soils  for 
pavement  design  and  evaluation.  Part  3  Laboratory  tests 
on  soils  from  Albany  County  Airport  (1987,  36p] 

CR  87*02 

Jones,  K.P. 

Density  of  natural  ice  accretions  related  to  nondtmensional 
icing  parameters  (1990,  p  477*496]  MP  2705 

Jones,  $  j. 

Mechanical  properties  of  polycrystalline  ice  an  assessment  of 
current  knowledge  and  pnoniies  for  research  ( 1 

Jordan,  R. 

SNOW-TWO  data  report.  Volume  2:  System  performance 
(1984,  417p]  SR  84-20 

Thermal  measurements  in  snow  (1986,  p.t83.193) 

MP  2660 

Extinction  coefficient  for  a  distribution  of  ice  fog  particles 
(1987,  p.527.539j  MP  2286 

Snow  as  a  thermal  background,  preliminary  results  from  the 
1987  field  test  (1989,  p.5-24)  MP  2624 

Joobert,  R.H. 

Full-depth  pavement  considerations  in  seasonal  frost  areas 
(1979,  24p)  MP  1188 

Pothole  primer— a  public  administrator's  guide  to  under¬ 
standing  and  managing  the  pothole  problem  (1981,  24p ) 

SR  81*21 

Joma,  N.C. 

Soil  microbiology  (1981,  p.38*44)  MP  1753 

Kachadoorlan,  R. 

Design  considerations  for  airfields  in  NPRA  (1978,  p  441- 
458]  MP  1086 

Engineering  geology  studies  on  the  National  Petroleum  Re¬ 
serve  m  Alaska  (1988,  p  899-922]  MP  2519 

Kichl,  H. 

Ice  releasing  block-copolymer  coatings  (1978,  p  544*551) 

MP  1141 

Kadenbek,  TJ. 

Increasing  the  effcciivencss  of  soil  compactio.,  at  bclow*freez* 
ing  temperatures  (1978,  58p]  SR  78*25 

Kalafut,  J. 

Unconfined  compression  tests  on  snow  a  comparative  study 
(1977.  27p)  SR  77*20 

Brazil  tensile  strength  tests  on  sea  ice  a  data  report  (1977, 
39pj  SR  77*24 

CRREL  Hopktnson  bar  apparatus  (1987,  29p  j 

SR  87*24 

Hopktnson  pressure  bar  apparatus*  a  tool  for  rapid  a5scs.smcni 
of  material  properties  at  high  strain  rates  [1988,  p885* 
903]  MP  2517 

Influence  of  low  temperature  thermal  cycling  on  tensile 
strength  of  fiber  composites  rl988.  p.l41*147] 

MP  2435 

Temperature  and  structure  dependence  of  the  flexural 
strength  and  modulus  of  freshwater  model  ice  (1988. 
43p)  CR  88-06 

Performance  of  laminated  composites  in  cold  (1988,  p.269- 
28i)  MP  2433 

Response  of  advanced  composite  space  materials  to  thermal 
cycling  ( 1 988.  p  506-5 1 7j  MP  2478 

Experiments  on  the  cutting  process  in  ice  (1989.  J6p  ] 

CR  89-05 


Kaae,  D. 

Permafrost  (1986,  p99-106j  MP  2156 

Kane,  D.L. 

Seasonal  regime  and  hydrological  significance  of  stream  ic* 
tngs  tn  central  Alaska  (1973.  p  528-540j  MP  1026 
Kaplar,  CW. 

PERMAFROST  (PERENNIALLY  FROZEN  GkOUND) 
[1966.  77p]  MI.A2 

EfTects  of  moisture  and  freeze-thaw  on  rigid  thermal  insula¬ 
tions.  a  laboratory  investigation  (1978,  p.403-417] 

MP  1085 

Ktraliits,  J.A. 

Effect  of  temperature  on  the  strength  of  frozen  silt  (1977, 
27pj  CR  77-03 

Karin.  M.F. 

Frazil  ice  formation  (1984. 44p  j  CR  84-18 

Kato,  K. 

Determining  the  characteristic  length  of  model  ice  sheets 
(1982.  p  99-104)  MP1570 

Experimental  determination  of  the  buckling  loads  of  floating 
ice  sheets  (1983.  p.260-265)  MP  1626 

Experiments  on  ice  nde-up  and  pile-up  (1983.  p  266-270] 

MP  1627 

Ice  forces  on  model  bridge  piers  (1983,  1  Ip.j  CR  83-19 
Ice  action  on  two  cylindrical  structures  (1983,  p.159-166) 

MP  1M3 

Ice  action  on  pairs  of  cylindrical  and  conical  structures 
(1983,  35p}  CR  83-25 

Ice  force  measurements  on  a  bridge  pier  in  the  Ottauquechee 
River,  Vermont  (1983.  6p)  CR  83-32 

Ice  action  on  two  cylindrical  structures  (1984,  p.107.112] 

MP  1741 

Some  effects  o>  fnction  on  ice  forces  aga.nst  vertical  struc¬ 
tures  (1986,  p  528-533)  MP  2036 

Katopodes,  N.D. 

On  zero-inertia  end  kinematic  waves  (1982.  p.l381-l387) 

MP  2053 

Keefauver,  E. 

Computer  file  for  existing  land  application  of  wastewater  sys¬ 
tems.  a  user's  guide  (1978.  24p]  SR  78-22 

Keliher,  T.E. 

Antarctic  sea  ice  dynamics  and  its  possible  climatic  effects 
(1976.  p  53*76]  MP  1378 

Comparison  between  derived  internal  dielectric  properties 
and  radio-eeho  sounding  records  of  the  ice  sheet  at  Cape 
Folger.  Antarctica  (1978. 12p)  CR  78*04 

lee  sheet  internal  radio-echo  reflections  and  associated  physi* 
cal  property  changes  with  depth  (1979,  p  5675-5680] 

MP  1319 

Keller,  D. 

Secondary  stress  within  the  structural  frame  of  DYE*3  1978* 
1983  (1984.  44p]  SR  84*26 

Response  of  pavement  to  frceze*thaw  cycles*  Lebanon,  New 
Hampshire.  Regional  Airport  (1989,  Mp]  SR  89*02 
Keller,  D.B. 

Ftve*year  performance  of  CRREL  land  treatment  lest  cells, 
water  quality  plant  yields  and  nutrient  uptake  (1978, 
24p)  SR  78*26 

Baseline  water  quality  measurements  at  six  Corps  of  Engi* 
neers  reservoirs.  Summer  1981  (1982,  55p]  SR  82-30 
Kelley,  J.J. 

Carbon  dioxide  dynamics  on  the  Arctic  tundra  (1971,  p.48* 
52]  MP  903 

C02  exchange  in  the  Alaskan  Arctic  tundra  meteorological 
assessment  by  the  aerodynamic  method  (1972,  p  36*39) 

MP  1375 

Case  for  comparison  and  standardization  of  carbon  dioxide 
reference  gases  (1973.  p  163*181]  MP  964 

Micrometcorological  investigations  near  the  tundra  surface 
(1973,  p.l09*l26]  MP  1006 

Kelsh,  DJ. 

Measurement  and  interpretation  of  electrical  freezing  poten¬ 
tial  of  soils  (1988. 9p )  CR  88*10 

Kempema,  E.W. 

Seafloor  temperature  and  conductivity  data  from  coastal  wa* 
ters  of  the  U.S.  Beaufort  Sea  (1989,  19p  ]  CR  89-01 
Kendrick.  G. 

Comparison  of  thermal  observations  of  Mount  St  Helens 
before  and  during  the  first  week  of  the  initial  1 980  eruption 
(1980.  p.l526-l527|  MP  I4g2 

Kennedy,  F.E. 

Thermal  response  of  downhill  skiv  (1989,  40p  j 

CR  89-23 

Kennedy,  F.E..  Jr. 

Dynamic  friction  of  bobsled  runners  on  icc  [  1 985.  26p  ] 

MP  2082 

Friction  of  solids  on  icc  (1986.  4p  j  MP  2179 

Kennedy,  J.F. 

Temperature  and  flow  conditions  during  the  formation  of 
river  ICC  (1970.  1 2pj  MP  1723 

River*tce  problems  as(atc-of-thc*art  survey  and  assessment 
of  research  needs  (1974.  p  1-15)  MP  1002 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  ICC  jams  (1976. 97p)  MP  1060 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  ICC  jams  (1977.  45p  j  CR  77-09 

Fra/ll  tee  formation  (19g4,  44p  j  CR  84*18 

Kent.  T.D. 

Icc  regime  reconnaissance.  Yukon  River,  \ukon  (1984. 
p  1059*1073)  M  1*  2406 


Keribar,  R. 

Computer  simulation  of  bubbler*induced  melting  of  ice  covers 
using  expenmental  heat  transfer  results  [1978, 

Kerr,  A.D. 

Bearing  capacity  of  floating  ice  plates  subjected  to  static  or 
qua$i*static  loads  (1976,  p.229*26S)  MP  884 

On  the  determination  of  horizontal  forces  a  floating  ice  plate 
exerts  on  a  structure  (1978,  p.!23*134j  MP  879 

On  the  determination  of  honzontal  forces  a  floating  ice  plate 
exerts  on  a  structure  (1978,  9p  ]  CR  78-15 

Cnlical  velocities  of  a  floating  ice  plate  subjected  to  in-plane 
forces  and  a  moving  load  (1979,  t2p  ]  CR  79-19 

On  the  buckling  force  of  floating  Ice  plates  (1981,  7p  ] 

CR  81-09 

Mechanics  of  ice  cover  breakthrough  (1984,  p.245-262] 

MP  1997 

Ice  cover  research— present  state  and  future  needs  (1986, 
p  384*399)  MP  2004 

EiTect  of  oscillatory  loads  on  the  bearing  capacity  of  floating 
ice  covers  (1987.  p  219*224]  MP  2216 

On  the  determination  of  the  average  Young's  modulus  for  a 
floating  ice  cover  (1988,  p.39*43]  MP  2324 

Kerr.  R. 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1976, 
4p]  CR  76*24 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1977. 
p  98*102)  MP  1092 

Kestler,  M. 

Comparison  of  insulated  and  noninsutated  pavements  rl989, 
p  367*378)  MP  2471 

Kettle,  RhJ. 

Soil  freezing  response,  influence  of  test  conditions  (1985. 
p  49-58)  MP  1990 

Khalid,  R.A. 

Water  movement  in  a  land  treatment  system  of  wastewater  by 
overland  flow  [1979.  p.185-206]  MP  1285 

Khettry,  R. 

Wetlands  for  wastewater  treatment  in  cold  climates  (1984, 
9p  -f  flgs  ]  MP  1945 

King.  G.G. 

Growth  and  flowering  of  cottongrass  tussocks  along  a  climatic 
transect  in  northcentral  Alaska  (1984,  p  10*11] 

MP  1950 

Intensity  >f  snowfall  at  the  SNOW  experiments  (1986, 
p.205-217)  MP  2287 

Kirchlechner,  P. 

Study  of  water  drainage  from  columns  of  snow  (1979, 19p  j 

CR  79-01 

Kirschfield,  R.A. 

Oceanic  heat  flux  in  the  Fram  Strait  measured  by  a  drifting 

buoy  (1989,  p  995*998]  MP  2531 

Kitagawa.  H. 

Comparative  model  tests  in  tee  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1989.  p  l/M/18]  MP  2751 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R* 
class  icebreaker  (1990,  p  31-52]  MP  2762 

Kittaka.  S. 

Ice  releasing  block-copolymer  coatings  [1978,  p  544-551] 

MP  1141 

KivckHs.  L. 

Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions  (1985,  28  -f-  Mp]  MP  1969 

Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions  (1985.  p.l  11*121]  MP  2272 

Brittleness  of  reinforced  concrete  structures  under  arctic  con* 
dilions  (1986,  20p.]  CR  86*02 

Kleinerman,  M.M. 

Proceedings  (1989,  475p )  SR  89*39 

Klemas,  V. 

Use  of  remote  sensing  for  the  U  S  Army  Corps  of  Engineers 
dredging  program  (1985,  p  1141*1150]  MP  1890 

Comparison  of  SPOT  simulator  data  with  Landsat  MSS  im* 
agery  for  delineating  water  masses  in  Delaware  Bay.  Broad* 
kill  River,  and  adjacent  wetlands  (1985.  p.l  123*1129] 

MP  1909 

Potential  of  remote  sensing  in  the  Corps  of  Engineers  dredg* 
■ng  program  (1985,  42p)  SR  85*20 

Kiouda,  G.A. 

inicrhemispheric  comparison  of  changes  in  the  compmition 
of  atmospheric  precipitation  during  the  Late  Cenozoic  era 
(1977.  p  617*631]  MP  1079 

Seasonal  variations  of  chemical  constituents  in  annual  layers 
of  Greenland  deep  ice  deposits  (1977.  p  302*306) 

MP  1094 

Knapp.  L.K. 

Lovses  of  explosives  residues  on  disposable  membrane  fillers 
(1987.  25pj  SR  87*02 

Evaluation  of  disposable  membrane  filter  units  for  sorptive 
lovses  and  sample  contamination  (1988.  p  45*52) 

MP  2328 

Knuth,  K.V. 

Data  acquisition  first  the  FERF  then  the  world  (1989. 
p  136.138)  MP  2567 

Koch.  P> 

Analysis  of  roof  snow  load  case  studies,  uniform  loads  (1983. 
29p)  CR  83*01 

Kocl.  n.R. 

South  Folc  ICC  core  drilling,  1981-1982  (1982.  p.89'91) 

MP  1621 


245 


AUTHOR  INDEX 


Koli,  G. 

Netr*infmed  redecunce  of  $now>covered  substrates  (1981. 

17p.]  CR  81*31 

Snow  crysul  habit  (1982.  p.l81>2i6]  MP  1561 

Visible  propagation  in  falling  snow  as  a  function  of  mass  con* 
centration  and  crystal  type  (1983.  p.l03*llli 

MP  1757 

Snow  characterisation  at  SNOW*ONE*B  rl983,  plSS* 
195]  MP  1847 

Performance  of  microprocessor*controlled  snow  crystal  repli* 

cator  [1984,  p.107-111)  MP  1866 

Approach  to  snow  propagation  modeling  (1984,  p.247*259] 

MP  1869 

Forward'Scattering  corrected  extinction  by  nonspherical  par* 
tides  (1984,  p.261-271)  MP  1870 

Ice  fog  as  an  eiectro*optical  obscurant  [1985,  1  Ip  i 

CR  85*08 

Forward'Scattering  corrected  extinction  by  nonsphencal  par* 
tides  (1985,  p.l023*1029]  MP  1958 

Wavelen|th*dependent  extinction  by  falling  snow  (1986, 
p.51.55j  MP2019 

Snow  mass  extinction  coefllcient  (1986,  p  35-38] 

MP  2659 

Effects  of  water  and  ice  layers  on  the  scattering  properties  of 
diffuse  reflectors  (1986.  p  259*269)  MP  2664 

Extinction  coefficient  measurement  in  falling  snow  with  a 
forward  scatter  meter  (1987,  9p.]  SR  87*04 

Optical  snow  precipitation  gauge  rl987,  p.26*31) 

MP  2259 

Forward  scatter  meter  for  measuring  extinction  in  adverse 
weather  (1987,  p.81-84]  MP  2295 

Effects  of  water  and  ice  layers  on  the  scattering  properties  of 
diffuse  reflectors  (1987,  p.5143*S147]  MP  2301 

Snow  mass  concentration  and  precipitation  rate  (1988.  p  89* 
92]  MP  2326 

Two*stream  approximation  to  radiative  transfer  in  falling 
snow  (1988,  p.463*470]  MP  2604 

Increased  transmission  through  brass  obscurant  clouds  during 
snowfall  (1988.  p.489*496]  MP  2605 

Optical  technique  for  characterizing  precipiution  (1989. 

p  71-76)  MP2627 

Radiative  transfer  in  falling  snow:  a  two*stream  approxima¬ 
tion  (1989.  lOp]  CR  89*06 

Snow  crystal  characterization  (1989,  p  17*23]  MP  2642 
Physical  and  optical  properties  of  falling  snow  (1984. 22p.] 

CR  89*16 

Optical  measurement  of  precipitation  (1989,  13p] 

SR  89-30 

Kohaen,  H. 

Ultrasonic  measurements  on  deep  ice  cores  from  Antarctica 
(1978.  p  48*50]  Mri202 

Ultrasonic  velocity  investigations  of  crystal  anisotropy  in 
deep  ice  cores  from  Antarctica  (1979,  16p) 

CR  79-10 

Ultrasonic  velocity  investigations  of  crystal  anisotropy  in 
deep  ice  cores  from  Antarctica  (1979.  p.4865*4874j 

MP  1239 

Relationship  of  ultrasonic  velocities  to  c*axis  fabrics  and 
relaxation  characteristics  of  ice  cores  from  Byrd  Station. 
Antarctica  (1979,  p.l47.|53]  MP  1382 

KomArkovi,  V. 

Tundra  disturbances  and  recovery  following  the  1949  ex¬ 
ploratory  drilling.  Fish  Creek,  Northern  Alaska  (1978. 
Sip.)  CR  78-28 

Kong,  J.A. 

Correlation  function  study  for  sea  ice  (1988.  p.l4,055*l4,- 
063)  MP2511 

Korhonen,  C 

CRREL  roof  moisture  survey,  Pease  AFB  Buildings  33, 1 16. 

122  and  205  (1977,  lOpj  SR  77*02 

Hand*held  infrared  systems  for  detecting  roof  moisture 
(1977,  p.261-271,  MP  1390 

Maintaining  buildings  in  the  Arctic  (1977,  p  244*251) 

MP  1508 

Infrared  detective,  thermograms  and  roof  moisture  (1977. 

p  41*44]  MP961 

Roof  moisture  survey  ten  Stale  of  New  Hampshire  buildings 
(1977,  29pj  CR  77-31 

CRREL  roof  moisture  survey.  Building  208  Rock  Island  Arse* 
nal  (1977.  6p.,  SR  77-13 

Detecting  wet  roof  insulation  with  a  hand*hcld  infrared  cam¬ 
era  (1978.  pA9*Al5]  MP1213 

Summary  of  Corps  of  Engineers  research  on  roof  moisture 
detection  and  the  thermal  resistance  of  wet  insulation 
(1978,  6p,  SR  78*29 

Roof  moisture  survey— US.  Military  Academy  (1979.  8 
refs.]  SR  79*16 

Extending  the  useful  life  of  DYE*2  to  1986.  Part  1  Prelimi¬ 
nary  findings  and  recommendations  (1979,  ISp) 

SR  79*27 

CRREL  roof  moisture  survey.  Pease  AFB  buildings  35.  63, 
93.  112,  113,  120  and  220  (1980.  31P]  SR  80-14 

Roofs  in  cold  regions  Marson's  Store,  Claremont.  New 

Hampshire  (1980.  I3p]  SR  80-25 

Moisture  detection  in  roofs  with  cellular  plastic  insulation 
West  Point.  New  York,  and  Ma^’chesier.  New  Hampshire 
(1982.  22p)  SR  82*07 

Infrared  inspection  of  new  roofs  (1982.  Up  j  SR  82*33 

Examination  of  a  blistered  buill'Up  roof  O'Neill  Building. 
HanKom  Air  Force  Base  (1983.  I2p]  SR  83*21 


Locating  wet  cellular  plastic  insulation  in  recently  construct¬ 
ed  roofs  (1983,  p.168-173]  MP  1739 

Estimating  transient  heat  flows  and  measuring  surface  tem¬ 
peratures  of  a  built-up  roof  (1983,  20p]  SR  83*32 

Can  wet  roof  insulation  be  dried  out  (1983.  p  626*639) 

MP  1509 

Comparison  of  aerial  to  on*the*roof  infrared  moisture  surveys 
(1983,  p.95-105)  MP  1709 

Deteriorated  concrete  panels  on  buildings  at  Sondrestrom, 
Greenland  (1984,  Up,  SR  84*12 

Secondary  stress  within  the  structural  frame  of  D YE*3'  1 978* 
1983  (1984.  44p,  SR  84*36 

Detenorated  building  panels  at  Sondrestrom,  Greenland 
(1985.P.7-10)  MP2017 

Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions  (1985,  28  +  I4p.)  MP  1969 

Roof  moisture  surveys:  yesterday,  today  and  tomorrow 
(1985.  p  438*443  figs.,  MP  2040 

Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions  (1985,  p  1 1 1*121)  MP  2272 

Roof  blister  valve  (1986.  p.29*31)  MP  2138 

Brittleness  of  reinforced  concrete  structures  under  arctic  con* 
ditions  (1986,  20p.)  CR  86*02 

Roof  blisters.  Physical  fitness  building,  Fort  Lee,  Virginia 
(1986.  15p.]  Sr  86*35 

Infrared  testing  for  leaks  in  new  roofs  (1987,  p  49*54, 

MP  2282 

Blistering  of  built-up  roof  membranes  pressure  measurements 
(1987.  22p.]  SR  86-29 

Porous  Portland  cement  concrete  as  an  airport  runway  over¬ 
lay:  laboratory  evaluation  (1989,  20p.)  SR  89*12 

Korbooen,  CJ. 

Performance  of  wall  coatings  for  concrete  and  masonry  build¬ 
ings  in  Alaska  (1989,  27  refs )  SR  89-36 

Antifreeze  admixtures  for  cold  weather  concreting.  Prelimi¬ 
nary  test  res .  ‘s  (1990,  8p  \  MP  2742 

Koslkowskf,  L. 

Rapid  detection  of  water  sources  in  cold  regions— a  selected 
bibliography  of  potential  techniques  (1979.  75p  j 

SR  79*10 

Kosloff,  P. 

Internal  structure,  comfwition  and  properties  of  brackish  ice 
from  the  Bay  of  Bothnia  during  the  BEPERS-88  experiment 
(1989.  p  1318*1333)  MP2763 

Internal  structure,  composition  and  properties  of  brackish  ice 
from  the  Bay  of  Bothnia  (1990,  p  5*15]  MP  2725 

Kotaby-Amacher,  2. 

Retention  and  release  of  metals  by  soils— evaluation  of  sever¬ 
al  models  (1986,  p.t3t«t54)  MP  2186 

Kovacs,  A. 

Investigation  of  ice  islands  in  Babbage  Bight  (1971,  46 
leaves]  MP  1381 

Meso*scaIe  strain  measurements  on  the  Beaufourt  sea  pack 
ice  (AIDJEX  1971)  (1974,  p.ll9*138]  MP  1035 

Islands  of  grounded  ice  (1975,  p  213-216)  MP  853 

Islands  of  grounded  sea  ice  (1976,  24p )  CR  76-04 

Thickness  and  roughness  variations  of  arctic  multiyear  sea  ice 
(1976.  25p.,  CR  76-18 

Dynamics  of  near-shore  ice  (1976,  p.9-34]  MP  1380 

Islands  of  grounded  sea  ice  (1976.  p  35*50,  MP  987 
Study  of  piles  installed  in  polar  snow  (1976,  132p  ] 

CR  76-23 

Grounded  ice  in  the  fast  ice  zone  along  the  Beaufort  Sea  coast 
of  Alaska  ( 1 976,  2 1  p ,  CR  76-32 

Some  characteristics  of  grounded  floebergs  near  Prudhoe  Bay. 

Alaska  (1976.  p  169*172]  MPIllS 

Some  characteristics  of  grounded  floebergs  near  Prudhoe  Bay. 

Alaska  (1976.  lOp]  CR  76-34 

Dynamics  of  near*shore  ice  (1976,  p  267-275,  MP  932 

Dynamics  of  ncar*shore  ice  (1977,  p.l06*l  12}  MP  924 

Dynamics  of  ncar*shore  ice  (1977.  p.l5l'163) 

MP  1073 

Stake  driving  toots  a  preliminary  survey  (1977,  43p , 

SR  77*13 

Sea  ICC  thickness  profiling  and  undcr*ice  oil  entrapment 
(19‘J7.  p  547-550,  MP940 

Runway  site  survey.  Pensacola  Mountains.  Antarctica 
(1977.  45p,  SR  77-14 

Studies  of  the  movement  of  coastal  sea  ice  near  Prudhoe  Bay. 

Alaska.  U.S  A.  (1977.  p  533*546,  MP  1066 

Unconflned  compression  tests  on  snow  a  comparative  study 
(1977,  27p,  SR  77-20 

Study  of  a  grounded  floeberg  near  Reiridccr  Island.  Alaska 
(1977.  9p,  MPI751 

Brazil  tensile  strength  tests  on  sea  icc:  a  data  report  (1977. 

39p]  SR  77-24 

Detection  of  moisture  in  construction  materials  (1977. 9p , 

CR  77-25 

Nearshore  tee  motion  near  Prudhoe  Bay.  Alaska  (1977.  p.23- 
31]  MP1162 

Dielectric  ennstani  and  reneclion  coeffictent  of  the  snow  sur¬ 
face  and  near-iurfacc  internal  layers  in  the  McMurdo  Ice 
Shelf  (1977.  p  137-138)  MP  1011 

Iceberg  thickness  profiling  using  an  impulse  radar  (1977. 

p  140-142,  MF1012 

Subsurface  measurements  of  the  Ross  lee  SheU.  McMurdo 
Sound.  Antarctica  (1977,  p  146*148,  MP  1013 

Dynamics  of  near-shore  ice  (1977,  p  41 1.424, 

MP  1076 


Dynamics  of  near*shore  ice  (1977,  p  503-510, 

MP  1200 

Iceberg  thickness  and  crack  detection  (1978.  p,131-145] 

MP  1128 

Destruction  of  ice  islands  with  explosives  (1978,  p.753*765] 

MP  1018 

Iceberg  thickness  profiling  (1978,  p.766*774)  MP  1019 

Axial  double  point-load  tests  on  snow  and  icc  (1978, 1  Ip., 

CR  78-01 

Radar  anisotropy  of  sea  tee  due  to  preferred  azimuthal  orien¬ 
tation  of  the  horizontal  c*axes  of  ice  crystals  (1978,  p.l71- 
201]  MP  nil 

Radar  profile  of  a  multi-year  pressure  ndge  fragment  (1978, 
p  59*62]  MP1126 

Study  of  several  pressure  ndges  and  ice  islands  in  the  Canadi¬ 
an  Beaufort  Sea  (1978.  p.S19*532]  MP  1187 

Sea  ice  pressure  ndges  in  the  Beaufort  Sea  (1978,  p249- 
271)  MP1132 

Dynamics  of  near-shore  ice  (1978,  p.l  1*22]  MP  1205 

Recent  ice  observations  in  the  Alaskan  Beaufort  Sea  federal- 
state  lease  area  (1978.  p.7-12)  MP  1252 

Radar  anisotropy  of  sea  ice  due  to  preferred  azimuthal  onen- 
tation  of  honzontal  c  axes  of  ice  crystals  (1978,  p  6037- 
6046)  MP  1139 

Measurement  of  mesoscale  deformation  of  Beaufort  sea  ice 
(AlDJEX-1971)  (1978.  p.l48-172j  MP  1179 

Dynamics  of  near-shore  ice  rl978,  p  230-233) 

MP  1619 

Remote  detection  of  water  under  ice*covered  lakes  on  the 
North  Slope  of  Alaska  (1978.  p.448*4S8]  MP  1214 

Remote  detection  of  massive  ice  in  permafrost  along  the 
Alyeska  pipeline  and  the  pump  station  feeder  gas  pipeline 
(1979,  p.268*279j  MP  1175 

Remote  detection  of  a  freshwater  pool  off  the  Sagavamrktok 
River  delu,  Alaska  (1979,  p  161-164)  MP  1324 

Icebergs  an  overview  (1979,  7p]  SR  79-31 

Multi  year  pressure  ridges  in  the  Canadian  Beaufort  Sea 
(1979,  p.107-126]  MP1229 

Ice  pilc'up  and  ride*up  on  Arctic  and  subarctic  beaches 
[1979.  p.127-146)  MP  1230 

Anisotropic  properties  of  sea  ice  in  the  50-  to  ISO-MHz  range 
(1979,  p  5749*5759,  MP  1258 

Dynamics  of  near-shore  ice  [1979,  p.  181*207, 

MP  1291 

Oil  pooling  under  sea  ice  (1979,  p.3IO*323)  MP  1289 

Anisotropic  properties  of  sea  ice  in  the  50*150  MHz  range 
(1979,  p  324*353,  MP  1620 

Subsurface  measurements  of  McMurdo  Icc  Shelf  (1979. 

p  79*80)  MP1338 

Shore  ice  pite-up  snd  ride*up:  field  observations,  models, 
theoretical  analyses  (1980.  p  209*298)  MP  1299 

Radio-echo  sounding  in  the  Allan  Hills.  Antarctica,  in  support 
of  the  meteorite  field  program  (1980,  9p.)  SR  80-23 

Investigations  of  sea  ice  anisotropy,  electromagnetic  proper¬ 
ties.  strength  and  under-ice  current  orientation  (1980, 
p.109-153]  MP1323 

Investigations  of  sea  ice  anisotropy,  electromagnetic  proper¬ 
ties.  strength,  and  under-ice  current  orientation  (1980, 
Up]  CR  80-20 

Pooling  of  oil  under  sea  ice  (1981,  p  912*922) 

MP  1459 

Sea  ice  piling  at  Fairway  Rock,  Bering  Strait,  Alaska,  observt* 
tions  and  theoretical  analysis  (1981,  p  985-1000) 

MP  1460 

Sea  ice  rubble  foimations  off  the  northeast  Bering  Sea  and 
Norton  Sound  coasts  of  Alaska  [1981.  p  1348*1363) 

MP  1527 

Dynamics  of  near*shore  ice  rl981.  p.l25*135) 

MP  1599 

MuUi-year  pressure  ridges  in  the  Canadian  Beaufort  Sea 
[1981.  p  125-145)  MPI514 

Ice  pile*up  and  ride*up  on  arctic  and  subarctic  beaches 
[1981.  p  247-273)  MP  1538 

Sea  ice  rubble  formations  in  the  Bering  Sea  and  Norton 

Sound,  Alaska  (1981,  23p ,  SR  81*34 

High*resoiution  impulse  rade'  measurements  for  detecting 

sea  ice  and  current  almemcnt  under  the  Ross  lee  Shelf 
(1981,  p  96*97)  MP1543 

Brine  zone  m  the  McMurdo  Icc  Shelf.  Antarctica  (1982. 

p  166*171)  MP1550 

Bering  Strait  sea  ice  and  the  Fairway  Rock  icefoot  (1982. 

40p )  CR  82*31 

Erfects  of  conductivity  of  high-resolution  impulse  radar 
sounding.  Ross  Ice  Shelf,  Antarctica  (1982.  12p) 

CR  82-42 

Brine  zone  m  the  McMurdo  Icc  Shelf.  Antarctica  (1982, 
28p ,  CR  82*39 

Shore  ice  nde*up  and  pilc*up  features  Part  1  Alaska's  Beau¬ 
fort  Sea  coast  (1983.  5lp)  CR  83*09 

Chemical  fractionation  of  brine  in  the  .McMurdo  Ice  Shelf, 

Antarctica  (1983.  16p )  CR  83*06 

Detection  of  cavities  under  concrete  pavement  (1 983. 4 1  p , 

CR  83*18 

Characteristics  of  multt-vear  prcviure  ndges  (1983.  p.l73* 
182)  MP  1698 

Sea  ice  on  the  Norton  Sound  and  adjacent  Bering  Sea  coast 

(1983.  p  654*666,  MP  1699 

Electromagnetic  prnpcrites  of  sea  icc  rf984,  32p  i 

CR  84*02 

Electromagnetic  properties  of  sea  tee  (1984,  p  53*75| 

MP  1776 


AUTHOR  INDEX 


Forces  associated  with  ice  pile-up  and  ride-up  (1984,  p.239- 
262)  MP 1887 

Shore  ice  ride-up  and  pite-up  features  Part  2  Alaska’s  Beau¬ 
fort  Sea  coast— 1983  and  1984  (1984,  28p.  +  map] 

CR  84-26 

Authors'  response  to  discussion  on.  Electromafnetic  proper¬ 
ties  of  sea  ice  (1984.  p.95-97)  MP  1822 

Measuring  multi-year  sea  ice  thickness  using  impulse  radar 
(198S.  p.55-67]  MP  1916 

Impulse  radar  sounding  of  frozen  ground  (1985.  p  28-40i 

MP  1952 

Analysis  of  wide-angle  reflection  and  refraction  measurc- 
menU(1985,p53-e^  MP  1953 

Ice  island  fragment  in  Stefansson  Sound.  Alaska  (1985. 

p.101-115]  MP  1900 

Apparent  unconfined  compressive  strength  of  multi-year  sea 
ice  (1985.  p.l  16-127)  MP  1901 

Investigation  of  the  electromagnetic  properties  of  multi-year 
sea  ice  (1985.  p  151-167]  MP  1902 

Electromagnetic  measurements  of  multi-year  sea  ice  using 
impulse  radar  (1985,  26p  ]  85-13 

Sea  ice  and  the  Fairway  Rock  icefoot  (1985,  p  25-32) 

MP  2145 

Electromagnetic  measurements  of  multi-year  sea  ice  using 
impulse  radar  [1986,  p  67-93]  MP  2020 

Chemical  fractionation  of  bnne  in  the  McMurdo  Ice  Shelf. 

AnUrcUca  (1986.  p.307-313)  MP  2239 

Modeling  the  electromagnetic  property  trends  in  sea  ice  and 
example  impulse  radar  and  frequency-domain  electromag¬ 
netic  ice  thickness  sounding  results  (1986,  p  57-133) 

MP  2197 

Electromagnetic  property  trends  in  sea  ice,  Part  1  (1987, 
45p}  CR  87-06 

Modeling  the  electromagnetic  property  trends  in  sea  ice,  Part 
1  (1987.  p  207-235)  MP  2330 

Airtome  electromagnetic  sounding  of  sea  tee  thickness  and 
sub-ice  ^thymetry  (1987,  p  289-311)  MP  2332 

Airborne  electromagnetic  sounding  of  sea  ice  thickness  and 
sub-ice  bathymetry  (1987,  40p  j  CR  87-23 

Onshore  ice  pile-up  and  ride-up:  observai:  jns  and  theoretical 
assessment  (1988.  p.108-142)  MP  2336 

Airborne  measurement  of  sea  ice  thickness  and  subice  bath¬ 
ymetry  (1988,  p  }]1-120)  MP234S 

Electromagnetic  measurements  of  a  second-year  sea  tee  floe 
(I988.p,121-13^  MP2346 

Airborne  sea  ice  thickness  sounding  (1939,  p.1042-1052) 

MP  2623 

Estimating  sea  ice  thickness  using  time-oMlight  data  from 

impulse  radar  soundings  (1989,  lOp)  CR  89*22 

Sea  ice  thickness  measurement  using  a  down-sized  airborne 
electromagnetic-sounding  system  (1989,  p.394-424] 

MP  2693 

Development  of  an  airborne  sea  ice  thickness  measurement 
system  and  field  test  results  (1989,  47p )  CR  89-19 
Airborne  measurement  of  sea  ice  thickness  using  electromag¬ 
netic  induction  during  LIMEX  89  (1990,  p  309-315] 

MP  2590 

Airborne  sea  ice  thickness  sounding  (1990.  p  225-229] 

MP  2737 

Sea  ice  thickness  versus  impulse  radar  time-of*f1ight  data 
(1990,  p  91-98)  MP  2704 

Investigation  of  the  LI2^3  Dew  Line  Station  water  supply  lake 
(1990.  lOp)  SR  90-11 

Koxa.  S.M. 

Development  of  an  analytical  method  for  the  determination 
of  explosive  residues  in  soil  Part  3  Collaborative  test  re¬ 
sults  and  final  performance  evaluation  (1989.  89p) 

CR  89-09 

Koto,  T.L 

Wind-generated  polynyas  off  the  coasts  of  the  Bering  Sea 
Ulands  (1990.  p  126-132)  MP  2734 

KnMlL  W.B. 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  (1989,  20p  ]  MP  2697 

Recent  measurements  of  sea  ice  topography  in  the  eastern 
Arctic  (1990.  p.132-136]  MP  2735 

ICrdg,R.A. 

Guidebook  to  permafrost  and  related  features  along  the  Elli¬ 
ott  and  Dalton  Highways.  Fox  to  Prudhoe  Bay,  Alaska 
(1983. 230p]  MP1640 

Terrain  analysis  from  space  shuttle  photographs  of  Tibet 
(1986.  p  400-409)  MP  2097 

Natural  ground  temperatures  in  upland  bedrock  terrain,  in¬ 
terior  Alaska  (1988.  p  56-60}  MP  2360 

KrlsUcld,  R.A. 

Oceanic  heat  flux  in  the  Fram  Strait  measured  by  a  drifting 
buoy  (1990.  p  291-296)  MP  2740 

Krak.  G. 

Soil  microbiology  (1981,  p  38-44)  MP  1753 

Kagznik.  F.K. 

Thickness  and  roughness  variations  of  arctic  multiyear  sea  ice 
(1976.  25p)  CR  76-18 

Misgivings  on  isostatic  imbalance  as  a  mechanism  for  sea  ice 
cracking  (1976,  p  85-94)  MP  1379 

Kakt.  P.M. 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974.  I97p)  MP  1032 

Kalrinen,  K.C 

South  Pole  ice  core  drilling.  1981-1982  (1982.  p  $9-9!) 

MP  1621 

Ice  drilling  technology  (1984.  t42p )  SR  84-34 


KoUa.  J.B. 

Oxygen  isotope  investigation  of  the  origin  of  the  basal  zone 
ul  the  Matanuska  Glaeter,  Alaska  (1978.  p  673-685) 

MP  1177 

Kuaal,  M. 

Identification  of  nuclei  and  concentrationa  of  chemical  spe¬ 
cies  in  snow  crystals  sampled  at  the  South  Pole  (1976. 
p.833-841)  MP853 

Examining  antarctic  soiU  with  a  scanning  electron  micro¬ 
scope  (1976.  p.249-252)  MP  931 

Electron  microscope  analysis  of  aerosols  in  snow  and  deep  ice 
cores  from  Greenland  (1977.  pJ41-350)  MP  1725 
Elemental  analyses  of  ice  crystal  nuclei  and  aeroaola  (1977. 

5p)  MP  1191 

Antarctic  soil  studies  usiof  a  scanning  electron  microscope 
(1978.p.l06-lt2)  MP13I6 

Measurement  and  identifleation  of  aerMols  collected  near 
Banow,  AUska  (1978.  6p )  CR  78-20 

Electron  microscope  investigations  of  frozen  and  unfrozen 
bentonite  (1979.  14p)  CR  79-28 

Disinfection  of  wastewater  by  microwaves  (1980,  15p.) 

SR  80-01 

Formation  of  ice  crystala  and  diuipation  of  supercooled  fog 
by  artificial  nucleaiton.  and  variations  of  crystal  habit  at 
early  growth  suges  (1982.  p.579-587)  MP  1539 

Elemental  compositions  and  concentrations  of  micros- 
pherules  in  snow  and  pack  ice  from  the  Weddell  Sea  (1983. 
P,128-I3I)  MP  1777 

Morphology  and  ecology  of  diatoms  m  sea  ice  from  the  Wed¬ 
dell  Sea  (1984, 41p)  CR  84-05 

Acidity  of  snow  and  its  reduction  by  alkaline  aerosols  (1985, 
p  92-94)  MP2008 

Chemicsl  properties  of  snow  in  the  northeastern  Untied  States 
(1987,  p  (C1)625-(C1)630)  MP  2232 

Microstructure  of  frozen  soils  examined  by  SEM  (1988. 

p  390-395)  MP2361 

Effect  of  aerosols  on  pH  of  snow  (1990.  p  17-30) 

MP  2675 

Kurolwa.  D. 

PHYSICS  AND  MECHANICS  OFSNOW  AS  A  MATERI¬ 
AL  (1962.  79p)  Mll-B 

Kurtz.  M.K. 

Ice-cratering  experiments  Blair  Lake,  Alaska  (1966,  Various 
paging]]  MP  1034 

Kotz.  R. 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  (1989, 20p.)  MP  2697 

KyriaiakU,T. 

User'i  guide  for  the  B18SORT  program  for  the  IBM-PC  per¬ 
sonal  computer  (1985, 61p )  SR  85-04 

Lacombe,  J. 

Measurementsofairbome-snowconcentration(l982.p225- 
281)  MP  1563 

Airbome-Snow  Concentration  Measuring  Equipment  ( 1 982. 

p  17-46)  MP  1981 

Visible  propagation  in  falling  snow  as  a  function  of  mass  con- 
cenlraiion  and  crysul  type  (1983,  p.!03-il}) 

MP  1757 

Performance  and  optical  signature  of  an  AN/VVS-1  laser 
rangefinder  in  falling  snow  Preliminary  test  results  (1983. 
p  253-266)  MP1759 

Snow  characterization  at  SNOW-ONE-B  (1983,  pl55- 
195)  MP  1847 

Technique  for  measunng  the  mass  concentration  of  falling 
snow  (1983.  p  17-28)  MP  1647 

Comparative  near-miilimeter  wave  propagation  properties  of 
snow  or  rain  (1983.  p.115-129)  MP  1690 

Attenuation  and  backscatter  for  snow  and  sleet  at  96. 140.  and 
225  GHz  (1984.  p41-52)  MP  1864 

Tank  E/0  sensor  system  performance  in  winter:  an  overview 
(1985, 26p)  MP  2073 

Use  and  application  of  PRESTO  in  Snow-IH  West  (1986, 
p  11-24)  MP  269I 

Optical  snow  precipitation  gauge  (1987.  p  26-31) 

MP  2259 

Preview  of  the  SNOW-IH  West  daU  base  (1987.  p  3-1 1) 

MP  2291 

Snow  mass  concentration  and  precipitation  rate  [1988.  p  89- 
92)  MP  2326 

Increased  transmission  through  brass  obscurant  clouds  during 
snowfsU  (1988.  p  489-496)  MP  2605 

SNOW  lif  WEST  field  experiment  report.  Volume  1 
(1988.  nOp)  SR  88-28 

Snow  concentration  and  precipiiation  rate  measurements  dur¬ 
ing  SNOW  IV  (1989.  p  25-29)  MP  2643 

Impact  of  the  winter  environment  on  infrared  target  ^r^na- 
tures  and  EO  sensor  performance  (1989.  n  p ) 

MP  2587 

Ladanyl.  B. 

General  report  session  2*  mechanical  properties  (1979.  p  7- 
18)  MP  1726 

Lanan,  G.A. 

Ice  gouge  hazard  analysis  (1986.  p.57-66)  MP  2106 

Une.  J.W. 

Optical  properties  of  salt  ice  (1975.  p  363-372) 

MP  854 

De-icing  using  lasers  (1976.  25p)  CR  76-10 

Roof  response  to  icing  conditions  (1979.  40p ) 

CR  79-17 


Lang.  K.T. 

Influence  of  ground  water  monitoring  well  casings  on  metals 
and  organic  compounds  m  well  water  (1989.  9p] 

MP  2717 

Ltiig*T.E. 

Constitutive  relation  for  the  deformation  of  snow  (1981,  p.3- 
14)  MP  1370 

Lange.  M.A. 

Sea-ice  investigations  during  the  Winter  Weddell  Sea  Project 
(1987,  p  88-89]  MP  2491 

Ice  thickness  distribution  across  the  Atlantic  sector  of  the 
Antarctic  Ocean  in  midwinter  (1987,  p.14.535-14.552) 

MP  2314 

Development  of  sea  ice  in  the  Weddell  Sea  ( 1 989,  p  92-96) 

MP  2615 

Elastic  properties  of  frazil  ice  from  the  Weddell  Sea.  Antarc¬ 
tica  (1989.  p  208-217]  MP  2620 

Snow  cover  effects  on  antarctic  sea  ice  thickness  (1990,  p  16- 
21)  MP2726 

Quantification  of  sea-ice  textures  through  automated  digital 
image  analysis  (1990,  p.28-32)  MP  2727 

Acoustical  and  morphological  properties  of  undeformed  sea 
ice:  laboratory  and  field  results  (1990,  p  67-75) 

MP  2730 

Comparison  of  the  compressive  strength  of  antarctic  frazil  ice 
and  laboratory-grown  columnar  ice  (1990.  p.79-84) 

MP  2731 

Sea  ice.  a  habitat  for  the  foraminifer  Scogloboquidrin*  pa- 
chydermt?  (1990.  p  86-92)  MP  2732 

Langleben.  M.P. 

Comment  on  ‘Water  drag  coefficient  of  first-year  sea  Ice'  by 
M.P.  Ungleben  (1983.  p  779-782]  MP  1577 

Langston,  D. 

Growth  history  of  lake  ice  in  relation  to  its  stratigraphic, 
crystalline  and  mechanical  structure  [1977.  24p) 

CR  77-01 

tnngwnjr,  CC*  Jr. 

Climatic  oscillations  depicted  and  predicted  by  isotope  ana¬ 
lyses  of  a  Greenland  ice  core  (1971.  p.l7>22) 

MP998 

Oxygen  isotope  profiles  through  the  Antarctic  and  Greenland 
ice  sheets  (1972,  p  429-434)  MP  997 

C-14  and  other  isotope  studies  on  natural  Ice  [1972.  p.D70- 
D92)  MP  1052 

Polar  ice-core  storage  facility  (1976.  p  71*75)  MP  874 
Vanadium  and  other  elements  in  Greenland  ice  cores  (1976, 
4p )  CR  76*24 

Atmospheric  trace  metals  and  sulfate  in  the  Greenland  lee 
Sheet  (1977.  p  91 5-920)  MP  949 

Interhemtsphenc  companion  of  changes  in  the  composition 
of  atmosphenc  precipitation  during  the  Late  Cenozoic  era 
(1977,  p  617-631)  MP  1079 

Vanadium  and  other  elements  in  Greenland  ice  cores  (1977, 
p  98-102)  MP1092 

Seasonal  vanaiions  of  chemical  constituents  m  annual  layers 
of  Greenland  deep  ice  deposits  (1977,  p  302-306) 

MP  1094 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Little 
America  V,  Antarctica  (1977,  p  322-325)  MP  1095 

UPoHa.  N.T. 

Use  of  SPOT  HRV  data  in  a  Corps  dredging  operation  m  Lake 
Erie  (1987.  p  49-58)  MP  2548 

Development  of  a  geographic  information  system  for  the  Say- 
lorville  River  Basin,  Iowa  (1987.  p.265-269) 

MP  2549 

Use  of  SPOT  HRV  data  in  the  Corps  of  Engineers  dredging 
program  (1988.  p.1295-1299)  MP  2528 

Multiband  imaging  systems  (1990.  lOp  ]  SR  90-15 

UPoHa.  PJ. 

Analysis  of  the  Revere.  Quincy  and  Stamford  structure  data 
bases  for  predicting  building  matensl  distribution  (1985. 
35p)  SR  85-07 

Description  of  the  building  materials  data  base  for  New 
Haven.  Connecticut  (1985.  129p )  SR  85-19 

Rcgiesston  models  for  predicting  building  material  distribu¬ 
tion  in  four  northeastern  cutes  (1985.  50p )  SR  85-24 
Description  of  the  building  materials  data  base  for  Pittsburgh. 

Pennsylvania  (1986.  87p )  SR  16^ 

Description  of  the  building  mstcriaU  data  base  for  Portland. 

Maine  (1 986.  83p)  SR  86-13 

Description  of  the  building  matenaLs  data  base  for  Cincinnati. 

Ohio  (1986.  85p)  SR  86-31 

Statistical  anal>sis  of  building  wall  materials  distribution  in 
four  northeastern  cities  (1989.  I56p)  SR  89-01 

QuickDraw  data  structures  for  image  processing  (1989. 
17p]  SR  89-08 

Ursen,  E.T. 

Observation  and  analysis  of  protected  membrane  roofing  sys¬ 
tems  (1977.  40p )  CR  77-11 

Larson.  R.E. 

Engineering  aspects  of  an  experimental  system  for  land  reno¬ 
vation  of  secondary  effluent  (1978.  36p )  SR  78-23 

Urson.  R.W. 

loo  MHz  dic'ectric  constant  measurements  of  snow  cover: 
dependence  on  environmental  and  snow  pack  parameters 
(1985.  p  829-834)  MP  1913 

.Single-horn  reflcclometry  for  msi/i; dielectric  measurements 
at  microwave  frequencies  (1988.  p  89-92)  MP  2333 
Urson.  W.E. 

Uptake  of  nutrients  by  plants  irrigated  with  municipal  was¬ 
tewater  efnuent  (1978.  p  395-404)  MP  !|4* 


247 


AUTHOR  INDEX 


LartOB,  W.E.  (coat) 

En|ineering  aspects  of  an  experimental  system  for  land  reno* 
vstion  of  secondary  effluent  (1978.  26p  ]  SR  78*23 
Lawsoa,  D.E. 

Subsidence,  inundation,  and  sedimentation:  environmental 
consequences  of  the  1964  Alaska  earthquaike  in  the  Portage. 
Alaska,  area  (1974,  p  3*9)  MP  2409 

Placer  River  Silt— an  intertidal  deposit  caused  by  the  1964 
Alaska  earthquake  (1976,  p  15M62i  MP  2410 

Oxygen  isotope  investigation  of  the  origin  of  the  basal  zone 
of  the  Matanuska  Glacier.  Aluka  rl978,  p  673*685} 

MP1177 

Human*induced  thermokarst  at  old  drill  sites  in  northein 
Alaska  (1978,  p  16*23)  MP  1254 

Tundra  daturbances  and  recovery  following  the  1949  ex* 
ploralory  drilling.  Fish  Creek.  Northern  Aluka  (1978, 
8}p.)  CR  7S*28 

Sedimentological  analysis  of  the  western  terminus  reg  on  of 
the  Matanuska  Glacier.  Aluka  (1979.  112p) 

CR  79*09 

Comparison  of  the  pebble  orientation  in  ice  and  deposiu  of 
the  Matanuska  Glacier,  Aluka  (1979,  p  629*645) 

MP  1276 

Environmental  analysis  of  the  Upper  Susitna  River  Bum 
usmg  Landsat  imagery  (1980.  41p )  CR  80-04 

Dniiing  and  coring  of  frozen  ground  in  northern  Aluka, 
Spnng  1979  (1980,  14p)  SR  80*12 

Distinguishing  characteristics  of  diamictons  at  the  margin  of 
the  Matanuska  Glacier,  Aluka  (1981,  p.78*84) 

MP  1462 

Sedimentological  characteristics  and  clauificaticn  of  deposi- 
tional  processes  and  deposits  in  the  facial  environment 
(1981.  I6p]  0181*27 

Mobilization,  movement  and  deposition  of  active  subaerial 
sediment  flows,  Matanuska  Glacier.  Aluka  (1982,  p  279* 
300)  MP  1806 

Long-term  modifications  of  perennially  frozen  sediment  and 
terrain  at  Eut  Oumalik,  northern  Aluka  (1982.  33p) 

CR  82*36 

Ground  ice  in  perennially  frozen  sediments,  northern  Aluka 
(1983,  p69S*70(^  MP  1661 

Erosion  of  perennially  frozen  streambanks  (1983,  22p) 

CR  83*29 

Prototype  drill  for  core  umptmg  fine-grained  perennially 
frozen  ground  (1985,  29p]  85*01 

Erosion  of  northern  reservoir  shores  An  analysts  and  ap* 
plication  of  pertinent  literature  (1985.  198p ) 

M  85*01 

Pebble  fabnc  m  an  ice*rafted  diamicton  (1985.  p  577*591) 

MP  1959 

Response  of  permafrost  terrain  to  disturbance'  a  synthesis  of 
observations  from  northern  Aluka.  USA  (1986.  p  1*7) 

MP  2165 

Glaciers  and  sediment  (1986.  p  53*69)  MP  2154 

Ice  problems  associated  with  nvers  and  rescr>oir5  (1986. 

p.70-98)  MP  2155 

Sub*ice  channels  and  longitudinal  frazil  bars.  ice*cosercd 
Tanana  River.  Aluka  (1986.  p  465*474)  MP  2129 
Frazil  ice  pebbles:  frazil  ice  aggregates  in  the  Tanana  River 
near  Fairbanks.  Aluka  (1986,  p  475*483)  MP  2130 

Morphology,  hydraulics  and  sediment  transport  of  an  ice* 
covered  river.  Field  techniques  and  initial  data  (1986. 
37p)  CR  86*11 

Evaluation  of  the  magnetic  induction  conductivity  method  for 
detecting  frazil  ice  deposits  (1987,  i2p]  CR  87*17 

Glacigenic  resedimentation  classification  concepts  and  ap* 
plication  to  maM*movemcnt  processes  and  deposits  (1989. 
p.U7*l69)  MP2472 

Cryogenic  sampling  of  frazil  ice  deposits  (1989. 6p ) 

SR  89*28 

tn-situ  sampling  and  characterization  of  frazil  ice  deposits 
(1990.  p  193*205)  MP2694 

Lajraiaa,  R. 

Comments  on  the  eharactenstics  of  in  situ  snow  at  millimeter 
wavelengths  (1986.  p  317*320)  MP  2666 

Scattering  at  mm  wavelengths  from  in  situ  snow  (1986, 
p  1.6.}*!  6  2)  MP214] 

LayiMa.  R.W. 

Development  of  a  simplified  method  for  fleM  monitoring  of 
soil  moisture  (1978.  p  40*44)  MP  1194 

Remote  sensing  of  water  quality  using  an  aubortic  spec- 
tforadiometer  (1980.  p  1353*1362)  MP  1491 

Water  quality  monitonng  using  an  airborne  spectrorsdiome* 
ter  (1984,  p  353*360)  MP  1718 

Udbetter.  CB. 

Temporary  environment  Cold  regions  habitability  (1976. 

I62p)  SR  76*10 

Notes  on  conducting  the  behavior  setting  survey  by  intcrvievk 
method  (1976.  33p )  SR  76*14 

Energy  conservation  m  buildings  (1976.  8p )  SR  76*17 
Guidelines  for  architectural  programming  of  office  settings 
(1977.  14p,  SR  77*05 

Collaboration  of  architect  and  behavioral  scientist  m  research 
(1977.  8p)  CR  77*23 

Small  communities  result  in  greater  satisfaction  an  examir.s 
lion  of  undermanning  theory  (197’.  l5p )  SR  77*36 

Architectural  programming  Making  socially  responsive  ar* 
chitecture  more  accessible  (1978.  7p )  SR  78*02 

Communication  in  the  work  place,  an  ecological  perspective 
(1979.  I9p)  SR  79*03 


Post  occupancy  evaluation  of  a  planned  community  in  Arctic 
anada(1980,  27p}  SR  80*06 

Post  occupancy  evaluation  of  a  remote  Australian  communt* 
ty:  Shay  Gap.  Australia  (1980. 57p)  SR  80*29 

Lee,  CL. 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
nver  ice  jams  (1976,  97p )  MP  1060 

Laboratory  invutigation  of  the  mechanics  and  hydraulics  of 
river  ice  jams  (1977, 45p)  CR  77*09 

Lce.CR. 

Toxic  volatile  organics  removal  by  overland  flow  land  treat* 
ment  (1981,  I4p)  MP  1421 

Overland  flow*  an  alternative  for  wutewater  treatment 
(1982.  P.18M84)  MP1506 

Ue,  HJ. 

Geotechnical  properties  and  freeze/thaw  consolidation 
behavior  of  sediment  from  the  Beaufort  Sea.  Aluka  (1985, 
83p]  MP2025 

L«e.M. 

Ice  rcleuing  block-copolymer  coalings  (1978,  p  544*551) 

MP  1141 

Lee.SM. 

Improved  techniques  for  construction  of  snow  roads  and  air¬ 
strips  (1988.  99p)  SR  81*11 

Improving  snow  roads  and  airstnps  in  Antarctica  (1989. 
I8p)  SR  89*22 

Letfctt,  D.C 

Effect  of  sediment  organic  matter  on  migration  of  various 
chemical  constituents  during  disposal  of  dredged  material 

(1976.  183p)  MP967 

Reclamation  of  wutcwztcr  by  application  on  land  (1976. 

15p)  MPt96 

Wutewater  renovation  by  a  prototype  slow  infiltration  land 
treatment  system  (1976, 44p )  CR  76*19 

Vapor  preuure  of  2.4.6-trinitrotoluene  by  a  gu  chromato¬ 
graphic  headspace  technique  (1977.  p  83*90)  MP  915 

Composition  of  vapors  evolved  from  military  TNT  u  in* 
fluenced  by  temperature,  solid  composition,  age  and  source 
(1977.  25p)  SR  77*16 

Determination  of  2.4.6*tnnitrototuene  in  water  by  conversion 
to  nitrate  (1977,  p  880]  MP  MO 

Evaluation  of  existing  systems  for  land  treatment  of  wutewa* 
ter  at  Manteca.  California,  and  Qumey,  Wuhington  (1977. 
34p)  CR  77*24 

Wutewater  treatment  alternative  needed  (1977.  p  82*87) 

MP^ 

Determination  of  dissolved  nitrogen  and  oxygen  in  water  by 
headspace  gu  chromatography  (1979,  5p )  SR  7^24 
Improved  enzyme  kinetic  rnodel  for  nitnflcation  in  soils 
amended  with  ammonium.  1.  Literature  review  (1980. 
20p)  CR  80*01 

Removal  of  volatile  trace  organics  from  wutewater  by  over* 
land  flow  land  treatment  (1980,  p  21 1*224)  MP  1313 
Overland  flow:  removal  of  toxic  volatile  organics  (1981. 

16p}  SR  81*01 

Toxic  volatile  organics  removal  by  overland  flow  land  treat* 
ment  (1981.  I4p)  MP  1421 

Identifying  and  determining  halocubons  in  water  using  gu 
chromatograph)  (1981.  13p)  SR  81*26 

Effect  of  soil  temperature  and  pH  on  nitnfication  kinetics  m 
soib  receiving  a  low  level  of  ammoniurr  enrichment  (1981. 
27p]  SR  81*33 

Removal  of  trace  organics  by  overland  flow  (1987.  p  176* 
184)  MP2442 

Assessment  of  the  treatability  of  toxic  organics  by  overland 
flow  (1983.  47p)  CR  83*03 

Reverse  phase  HPLC  method  for  anal>sis  of  TNT.  RDX. 
HMX  and  3.4*DNT  m  mumtionswastcwater  [1984, 95p ) 

CR  84*29 

Toxic  organics  removal  kinetics  in  overland  flow  land  treat* 
mem  (1985.  p.707.7!8)  MP  2111 

TNT.  RDX  and  H.MX  explosives  m  soib  and  sediments 
Anal>sis  techniques  and  drying  losses  (1985.  1  Ip) 

CR  15*15 

Comparison  of  extraction  techniques  and  solvents  for  explo¬ 
sive  residues  in  soil  (1985.  33p)  SR  1^22 

Sorption  of  military  explosive  contaminants  on  bentonite 
drilling  muds  (1985.  33p)  CR  15*18 

Reverscd*phase  high-performance  liquid  chromatographic 
determination  of  mtroorganics  in  munitions  wutewater 
(1986.  p  170*175)  MP2049 

Effect  and  disposition  of  TNT  in  a  terrestrial  plant  (1986. 

P  49*52)  MP  2098 

Effect  and  disposition  of  TNT  in  a  terrestrial  plant  and  valida¬ 
tion  of  analytical  methods  (1986.  I7p)  CR  8^15 

Persistence  of  chemical  agents  on  the  winter  battlefield  Part 

1  Literature  review  and  theoretical  evaluation  (1987, 

20p)  CR  87*12 

Sorption  of  ehemical  agents  and  simulants  meuurement  and 
estimation  of  ocUno!*water  partition  coefficient  (1987, 
:5p)  SR  87*18 

Icc  surface  h)dro!ysis  of  di»opropyinuo*ophosphate  (DFP> 
(1987.  p«09*8l5)  .MP  2457 

Persistence  of  chemical  agents  on  the  winter  batllefieid  Part 

2  Evaporation  from  ice  and  snow  -1988.  lOp ) 

CR  88*03 

Cormr,eni.s  on  .Modeling  adsorption. desorption  kinetics  of 
pesticides  in  a  soil  suspension '  b)  J  T.l  6«sten  and  L  J  T 
Van  derPu  (1989.  p.231)  MP  2532 

Salting'out  solvent  extraction  for  preeoncentration  of  neutral 
orgarx  solutes  from  wakCr  (I'J^O.  p  1355*1356* 

MP  2743 


LeMuarier.  W.E. 

Marie  Byrd  Land  quaternary  votcanism:  Byrd  ice  core  cor¬ 
relations  and  possible  climatic  influences  (1972.  p.l39* 
141)  MP994 

Leulcmx.  G. 

Cbmpreuion  of  wet  snow  (1978.  17p )  CR  78*10 

Laboratory  experiments  on  icing  of  routing  blades  (1979. 
p  85*92)  MP  1236 

teMleiix,  G.E. 

Experimental  investigation  of  potential  icing  of  the  space 
shuttle  external  tanic  (1982,  305p )  CR  82*25 

Studies  of  high-speed  rotor  icing  under  natural  conditions 
(1983.  p.l  17*123)  MP1635 

Unsteady  nver  flow  beneath  an  ice  cover  (1983,  p  254*260] 

MP  2079 

Ice  accretion  under  rulural  and  laboratory  conditions  (1985. 

p  225*228)  MP2009 

Hudson  River  ice  management  (1985.  p '>6*110] 

MP  2174 

Controlled  nver  ice  cover  breakup:  part  I.  Hudson  River  Held 
experimenu  (1986.  p  281*291)  MP  2391 

Controlled  nver  ice  cover  breakup:  pstt  2.  Theory  and 
numencal  model  studies  (1986.  p  293*305]  MP  2392 

Natural  rotor  icing  on  Mount  Wuhington,  New  Hampshire 
(1986.  62p)  CR  86*10 

Dielectric  properties  of  strained  ice  2.  Effect  of  sample 

prepuation  method  (1987,  p.U9*153)  MP  2357 

Preliminary  study  of  fnction  between  ice  and  sled  runners 
(1987.  p  297*301)  MP  2358 

Study  of  dynamic  ice  breakup  on  the  Connecticut  River  near 
Windsor.  Vermont  (1987,  p  163*177)  MP  2400 

Options  for  nunagement  of  dynamic  ice  breakup  on  the  Con* 
necticut  River  near  Windsor.  Vermont  (1988.  16pj 

^88*01 

Development  of  a  dynamic  ice  breakup  control  method  for 
the  Connecticut  River  near  Windsor,  Vermont  (1988, 
p  221*233]  MP2510 

TYiickneu  dbtnbution  of  accreted  ice  grown  on  rotor  blades 
under  laboratory  conditions  (1988.  p  152*156) 

MP  2523 

Dynamic  icc  breakup  control  for  the  Connectieut  River  near 
Windsor.  Vermont  (1988.  p  245*258)  MP  2^9 

Dynamic  friction  of  a  metal  rtmner  on  ice.  I.  Model  sled  test 
(1989.  17p)  CR  89-14 

Leppiruita,  M- 

lee  properties  in  the  Greenland  and  Barenu  Seu  during  sum¬ 
mer  (1983.  P.U2-164)  MP  2062 

Growth  model  for  black  ice,  snow  ice  and  snow  thickness  m 
subarctic  buins  (1983.  p  59*70)  MP2063 

Size  and  shape  of  ice  floes  in  the  Baltic  Sea  in  spnni  (1983. 

p  127*136)  MP  2061 

On  the  role  of  ice  interaction  in  marfinal  ice  zone  dynamics 
(1984,  p  23*29)  MP178I 

Anal)^^  of  linear  sea  ice  modeb  with  an  ice  margin  (1984. 

p  31*36)  MP1782 

Mechanbm  for  floe  clustering  in  the  marginal  ice  zone 

(1984.  p  73*76)  MP1785 

MIZEX  83  mesoscale  sea  ice  dynamics:  initui  analysis 

(1984.  p.19-28)  MPI81I 

On  the  rheology  of  a  broken  ice  field  due  to  floe  collision 
(1984.  p  29*34)  MP18!2 

MIZEX  84  mesoscale  sea  ice  dynamics,  post  operations  re¬ 
port  (1984.  p  66*69)  MPI257 

Role  of  plutic  ice  interaction  in  mar|inal  ice  zone  dynamics 
(1985.  p.l  1.899*11.909)  MP  1544 

On  estimating  tee  stress  from  MIZEX  83  ice  deformation  and 
current  meuurements  (1986.  p.l7*19)  MP  2220 

Mesoscale  Ka  lec  deformation  in  the  Eut  Greenland  margin¬ 
al  ice  zone  (1987.  p  7060*7070)  MP  2241 

Role  of  floe  colluions  in  sea  ice  rheology  (1937.  p7085* 
7096)  MP  2242 

Lever.  J.H. 

Investigation  into  the  post-suble  behavior  of  a  tube  array  m 
cross-flow  (1989.  p  457*465)  MP  2561 

Dynamic  simulations  of  iceberg-seabed  interactions  (1989. 

p  137*151)  MP2684 

Vertical  liflmg  and  penetration  of  floating  icc  sheets  with 
e>Imdncal  indentors  (1989,  p  104)  MP  2688 

D>namic  analysis  of  a  floating  icc  sheet  undergoing  vertical 
indenution  (1990,  p  105*203)  MP  2579 

Wave-induced  bergy  bit  motion  near  a  floating  oil  production 
platform  (1990.  p  205*215)  MP2580 

Salmon  River  ice  jam  control  studies  interim  report  jl990. 
8p}  SR  90*06 

Lewclkn.  R.I. 

Operational  report  1976  USACRREL-USCS  subsea  perma¬ 
frost  program  Beaufort  Sea.  Aluka  (1976.  20p) 

SR  76-12 

1977  CRRFI  -USGS  permafrost  program  Beaufort  Sea.  Alu¬ 
ka.  operational  rep<*rt  (1977,  I9p  j  SR  77*41 

Field  methods  and  preliminary  results  from  subsea  permafrost 
investigations  in  the  Beaufort  Sea.  Aluka  (1979.  p207- 
213)  MP  1591 

Buried  valleys  u  a  possible  determinant  of  the  distribution  of 
deeply  buried  permafrost  on  the  continental  shelf  of  the 
Beaufort  Sea  (1979.  p  I35-14I)  MP  1288 

LTfeareus.  D. 

Eruptions  from  under*ice  explosions  (1988.  26p) 

SR  88*14 


248 


AUTHOR  INDEX 


Applications  of  the  finite^lement  method  to  the  problem  of 
heat  transfer  in  a  freezing  shaft  wall  [1916,  ^ 

Lto,F.C 

O>rrelation  function  study  for  sea  ice  (19tS.  p.l4.055*l4,> 
063)  MP25n 

Ihidep.  D,R. 

Uptake  of  nutrients  by  plants  irrigated  with  municipal  was* 
tewater  effluent  (197S,  p  395*404)  MP  llSl 

En^neering  aspects  an  experimental  mtem  for  land  reno* 
vatkm  of  secondary  efflunl  (1978,  26p.)  Sit  78*23 
Itiiaay,  ItW. 

Turbdent  heat  flux  from  Arctic  leads  (1979,  p  57*91] 

MP  1340 

Ltoell,!^ 

PERMAFROST  (PERENNIALLY  FROZEN  GROUND) 
(1966,  77p.)  M  |.A2 

Some  experiences  with  tunnel  entrances  in  permafrost 
(1978.  p  813*819)  MP  1107 

Design  and  construction  of  foundations  in  areas  of  deep  sea* 
smal  frost  and  permafrost  (1980,  310p]  SR  80*34 
Design  foundations  in  areas  of  significant  frost  penetration 
(1980,  p.l  18*184)  MPt358 

Liac,CH. 

COTtinuum  sea  ice  model  for  a  global  climate  model  (1980. 
p.187.196)  MP  1622 

Uak.L.E. 

International  arctic  research  programs  (1989,  74p.)^ 

SR  89*21 

U.S.  Federal  arctic  research  (1989,  p.65*74)  MP  2671 

Cold  regions  enmneering  research— strategic  plan  (1989, 
p.172.190)  MP2S71 

Ltek.  UE,  Jr. 

Smart  weapons  operability  enhancement  (1989.  P 
U«klas,AX. 

Sensitivity  of  plant  communities  and  soil  flora  to  seawater 
spills,  Prudhoe  Bay,  Alaska  (1983,  35p]  CR  83*24 

Reconnaissance  obs^ations  of  long*term  natural  vegetation 
recovery  in  the  Cape  Thompson  region,  Alaska,  and  addi* 
tions  to  the  checklist  of  flora  (1985, 75p]  CR  85*11 

Liston,  N. 

Mobility  bibliography  (1981,  313p.)  SR  81*29 

U.$.  tundra  biome  publication  list  (1983,  29p ) 

SR  83*29 

Topical  databases;  Cold  Regions  Technology  on*line  (1985, 
p, 12*15)  MP  2027 

Ustan,  ItA. 

Air  cushion  vehicle  ground  contact  directional  control  de* 
vices  (1976,  I5p.)  CR  76*45 

Radial  tire  demonstration  (1985,  p.281*285)  MP  2102 

Performance  of  highway  and  all*season  radid  tires  and  trac* 
(ion  ai^  on  ice  and  in  snow  (1986,  20p )  SR  86*07 
A(ter*action  report— Reforger  ’85  (1986,  20p) 

SR  86*22 

Evaluation  of  the  Caterpillar  Challenger  tractor  for  use  in 
Antarctica  (1989,  12p.  +  figs.)  MP  2718 

lin,G. 

Airborne  electromagneuc  sensing  of  sea  ice  thickness  rl987. 
77p)  MP2673 

Labaci,  EF. 

Storm  drainage  design  considerations  in  cold  regions  (1978. 

p.474*48V  MP  1088 

S<me  experiences  with  tunnel  entrances  in  permafrost 
(1978,  p  813*819)  MP1I07 

Dtti8n  and  construction  of  foundations  in  areas  of  deep  sea* 
sotM  frost  and  permafrost  (1980.  3l0p )  SR  80*34 

Design  of  foundations  in  areas  of  significant  frost  penetration 
(1980,  p  118*184)  MP1358 

Surface  drainage  design  for  airfields  and  heliports  in  arctic 
and  subarctic  re^ons  (1981.  56p )  SR  81*22 

Arctic  and  subarctic  construction:  general  provisions jl986. 
75p)  SR  86*17 

Lodcr.T.C 

Chemical,  physical  and  structural  properties  of  estuarine  ice 
in  Great  Bay,  New  Hampshire  (1987,  p833*84(^^ 

Lochr,  R. 

En^ncering  systems  (1983,  p  409*417)  MP  1948 

LMhr.EC 

Site  selection  methodology  for  the  land  treatment  of  wastewa* 
ter  (1981, 74p.)  SR  81*28 

LohMlck,  A. 

Scientific  challenges  at  the  poles  (1987.  p  23*26) 

MP  2228 

Multifrequency  passive  micrnwave  observation  of  saline  lec 
grown  in  a  tank  (1988,  p  1687*1690)  MP  2459 

L0M.S.E 

Analysis  of  diffusion  wave  flow  routing  model  with  applies* 
tion  to  flow  in  tailwaters  (1983,  31p )  CR  83*07 

Modeling  rapidly  varied  flow  in  tailwaters  (1984,  p27i* 
289)  MP  1711 

Lonsdale,  H  K. 

Towing  iccbcrp  (1974,  p  2)  MP  1020 

Lord,H.W. 

Influence  of  low  temperature  thermal  cycling  on  tensile 
strength  of  fiber  composites  (1988,  p  141*147) 


On  the  design  of  polymeric  composite  structures  for  cold 
re^ons  applications  (1988.  p.43M58)  MP  2395 

Response  of  advanced  composite  space  materiah  to  thermal 
cycling  (1988,  p.506*5l7)  MP  2478 

Low.  P.F. 

Isothermal  compressilnlity  of  water  mixed  with  Na*faturated 
montmorillonite  (1983,  p  45*50)  MP  2066 

Lowmaa,R.A. 

Direct  filtration  of  streambome  facial  silt  (1982,  17p  i 

CR  82*23 

LoaowsU,  EP. 

Computer  modeling  of  time*dependent  rime  icing  in  the  at* 
mosphere  (1983, 74p  $  CR  83*02 

Lak,CH. 

Proceedings,  Vol.4  (1988,  348p.)  MP  2317 

Lakow,T.E 

Propane  dispenser  for  cold  fM  dissipation  system  (1973, 
38p,  MP  1033 

Lanafdlal,  VJ. 

Neumann  solution  applied  to  soil  systems  (1980,  7p) 

CR  80*22 

Phase  change  around  a  circular  pipe  (1980,  18p.) 

CR  80*27 

Heat  transfer  in  cold  climates  (1981.  73lp.)  MP  1435 
Approximate  solution  to  Neumann  problem  for  soil  systems 
(1981,  p76-8t)  MP1494 

Cylindrical  phase  change  approximation  with  effective  ther* 
mal  diffusivity  (1981.  p.l47*154)  MP  1438 

Effects  of  ice  on  coal  movement  via  the  inland  waterways 
(1981,  72p)  SR  81*13 

Phase  change  around  a  circular  cylinder  (1981. 

Mine/countermine  proWems  during  winter  warfare.  Final 
report  of  a  workshop  (1981. 43p )  SR  81*20 

Phase  change  around  insulate  buried  pipes:  quasi-stcady 
method  (1981,  p  201*207)  MP  1496 

Applicauon  of  the  heat  balance  integral  to  conduction  phase 
change  problems  (1981. 14p.)  CR  81*25 

Freezing  of  soil  with  surface  convccuon  (1982.  p  205*212) 

MP  1595 

Mobility  of  water  in  frozen  soils  (1982.  cl5p ) 

'  MP20I2 

Conduction  phase  change  beneath  insulated  heated  or  cooled 
structures  (1982. 40p)  CR  82*22 

Procettiings  (1983,  8f3p)  MP  1581 

Freezing  of  semi*infinite  medium  with  initial  temperature 
gradient  (1983.  p649*652)  MP  1513 

Approximate  phase  change  solutions  for  insulated  buried  cyl* 
inders  (1983,  p.25*32)  MP  1593 

Freezing  and  thawing,  heat  balance  integral  approximations 
(1983.  p  30*37)  MP1597 

Approximate  solution  to  conduction  freczin8  with  density 
variation  (1983.  p  43*45)  MP  1598 

Thawing  beneath  insulated  structures  on  permafrost  rI983. 

p.750.755)  MP  1662 

Proceedinp  (1984.  3  vols.)  MP  1675 

Freezing  of  a  Kmi*inflnite  medium  with  initial  temperature 
gradient  (1984.  p  103*106)  MP  1740 

Proceedinp  (1985. 2  vols.)  MP  2105 

Freezing  of  soil  with  phaK  change  occurnng  over  a  finite 
temperature  zone  (1985,  p.38*46)  MP  1154 

Arctic  thermal  design  (1985.  p.70*75j  MP  2167 

Review  of  analytical  methods  for  ground  thermal  regime  cal* 
cuUtions  (1985.  p  204-257)  MP  1922 

Free  and  forced  convecttmi  h^t  transfer  in  water  over  a  melt¬ 
ing  horizontal  ice  sheet  (1986.  p  227*236)  MP  2033 

Expenmcntal  determination  of  heat  transfer  coefTicicnis  m 
water  flowing  over  a  honzonul  ice  sheet  (I986.^jp^^ 

Ice  heat  sinks.  Part  1:  Vertical  systems  (1986.  107p ) 

SR  86*14 

Ice  heat  sinks  Part  2  Konzontal  systems  (1986,  104p ) 

SR  86*26 

Condensing  steam  tunnel  heat  sinks  (1986,  29p ) 

SR  86*24 

Free  and  forced  convection  heal  transfer  in  water  over  a  melt¬ 
ing  horizontal  ice  sheet  (1986.  p  42*51)  MP  2600 

Proceeding  (1987,  4  vols.)  MP  2189 

Exact  solution  for  melting  of  frozen  soil  with  thaw  consolida* 
tion  (1987.  p  97*102)  MP  2191 

Proceedings  (1987,  270p )  MP  2302 

Some  analytical  methods  for  conduction  heal  transfer  with 
frcczing/lhawing  (1987.  p  55*64)  MP  2304 

Freezing  of  soil  with  an  unfrozen  water  content  and  variable 
thermal  properties  (1988.  23p)  CR  88*02 

Heat  conduction  wuh  freezing  or  ihawmg  (1988.  329p ) 

M  88*01 

Freezing  a  temporary  r«iadway  for  transport  of  a  3000  ton 
dra^inc  (1988.  p  357*365)  MP  2378 

Effect  of  variable  thermal  properties  on  freezing  with  an  un* 
frozen  water  content  (1988.  p  1127-1132)  MP  2370 
Freezing  and  thawing  of  soils  in  cylindrical  coordinates 
(19*9.  p  185*208)  MP  2594 

I  Proceedings  (1989. 3l4p)  .MP  2636 

Review  of  pure  conduction  with  freezing  (1989.  p  27.32) 

MP  2638 


L]r»cli,D.E 

Continuously  deforming  finite  elements  for  the  solution  of 
parabolic  problems,  with  and  without  phase  change  (1981, 
p  81*96,  MF14V3 

Optimization  model  for  land  treatment  planning,  desisn  and 
operation  Part  1.  Background  and  literature  review  (1983, 
35p)  SR  83*06 

Optimization  model  for  land  treatment  planning,  design  and 
operation  Part  2  Case  study  (1983,  30p ,  SR  83*07 
Optimization  model  for  land  treatment  planning,  design  ud 
operation.  Part  3.  Model  description  and  user's  guide 
(19S3.  38p,  SR  13-08 

Economics  of  ground  freezing  for  management  of  uncon¬ 
trolled  hazardous  waste  sites  (1985.  I5p )  MP  2030 

Finite  element  simulation  of  ice  crystal  growth  in  subcoolcd 
sodium*chlonde  solutions  (1985.  p  527*532, 

MP2I00 

Hnite  element  simulation  of  planar  instabilities  during 
solidification  of  an  undercooled  melt  (1987.  p  81*1 11) 

MP  2515 

Computer  modeling  of  atmospheric  ice  accretion  and  aerody¬ 
namic  loading  of  transmission  lines  [1987.  p.l03*109) 

MP  22n 


Lyous,  R.O. 

Ice  rtume  reconnaissance.  Yukon  River.  Yukon  rl984. 
p  1059*1073)  MP2406 

Lyons,  W.B. 

Dominion  Range  ice  core.  Queen  Maud  Mountains,  Antarc¬ 
tica-general  site  and  core  characteristics  with  implications 
(1990.  p  11*16)  MP2707 

MHttinem  M. 

Vibrations  caused  by  ship  traffic  on  an  ice*covercd  waterway 
(1981.  27p)  CR  11*05 

Dynamic  ice*structure  interaction  analysis  for  narrow  vertical 
structures  (1981.  p  472*479]  MP  1456 

Dynamic  icc*strxicture  interaction  during  continuous  crushing 
(1983,  48p.)  CR  83*05 

Mn^yenL  D.R. 

Can  relict  crevasse  plumes  on  antarctic  ice  shelves  reveal  a 
history  of  ice-stream  fluctuation  [1988.  p  77*82] 

MP  2460 

Mackay,  J.R. 

On  the  ongin  of  pingos— a  comment  (1976,  p.295*M^ 
MacKeltli.  P. 

Recent  glacier*volcano  interactions  on  Ml.  Redoubt.  Alaska 
(1988.  18p)  MP3431 

MacLcan,  S.K  Jr. 

Barrow.  Alaska.  USA  (1975,  p  73*124)  MP  1050 

Coastal  tundra  at  Barrow  (1980.  p  1*29,  MP  1356 

Madere,  K. 

Disinfection  of  wastewater  by  microwaves  (1980. 

Mahbaiaa,  D. 

Freezin8  a  temporary  roadway  for  transport  of  a  3000  ton 
dragline  (1988.  p  357*365)  MP3378 

Mak.  L.M. 

Wavfinduced  bergy  bit  motion  near  a  floating  oil  production 
platform  (1990.  p.205*215)  MP  2580 

Makkeaca,  L. 

Aimosphenc  icing  on  Ka  structures  [1984.  92p) 

M  84*02 

Makskfat.  AP. 

Reports  of  the  US -US  SR.  Weddell  Polynya  Expedition. 
Octobcr'Nov  ember  1981  Volume  7:  Surface-level  meteoro¬ 
logical  data  (1983,  32p)  SR  83*14 

Energy  exchange  over  antarctic  sea  icc  in  the  spring  rl985. 
p7|9'’*72l2)  MP  1889 

Mantra.  P.V. 

Snow  hydrology  in  the  upper  Yamuna  basin.  India  (1988. 
p  84*93)  MP2633 

Mtrlar.  T. 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 
I  imagery  (1973.  5p)  MP  1611 

Marlar.  T.L 

Arctic  and  Subarctic  environmental  analyses  utilizing  ERTS* 
1  imagery,  bimonthly  progress  report.  23  June  -  23  Aug 

1972  (1972.  3P)  MP 991 

Arctic  and  subarctic  environmental  analysis  (1972.  p.28* 

30)  MP  1119 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 
I  imagery.  Bimonthly  progress  report.  23  Aug  •  23  Oct. 

1973  (1973.  3p,  MP  1030 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 

I  imagery  Bimonthly  progress  report.  23  Oct  *  23  Dec. 
1973  (1973.  6p)  MP  1031 

Arctic  and  subarctic  environmenU*  analysis  utilizing  ERTS* 
I  imagery  Final  report  June  1972-Feb  1974  (1974, 
I21p,  MP1047 

Remote  sensing  of  land  use  and  water  quality  relationships — 
Wisconsin  shore.  lake  Michigan  (1976.  47p) 

CR  76*30 

Analysis  of  potential  ice  jam  sites  on  the  Connecticut  River 
at  Windsor.  Vermont  (1976.  Jlp  ,  CR  76*31 

Manhatl.  S 

Deoeing  using  lasers  (1976.  25p)  CR  76*10 

Detecting  structural  heat  losses  with  mobile  infrared  thermog¬ 
raphy  Part  4  Estimating  quantitative  heat  loss  at  Dart* 


MP  2638  raphy  Part  4  Estimatinc  quantitative  heat  loss  at  Dart* 

ExpenmenUon  the  heal  transfer  from  water  flowmx  through  mouth  College.  Hanover.  New  Hampshire  ,, 

a  chiUed-bcd  open  channel  (1989.  p  51*58,  MP  2649  CR  76*33 


249 


AUTHOR  INDEX 


Mmkdl,SJ.  (eottj 

Photomtcrotraphy  of  trtifACU  in  trinspAfent  mttcnaU 
ll976,  3lp.j  CF  76-40 

lofnred  thermotrephy  of  buildinp:  An  annouted  btbliofra- 
phy  tl977,2lpj  SR77.0P 

Infrared  thermography  of  buildings:  qualiutive  analytU  of 
tnndow  innitraiion  loss.  Federal  Office  Building.  Burling¬ 
ton,  Vermont  (1977,  17p.j  SR  77-29 

Infrared  thermography  of  buildinp:  Qualiutive  analysis  of 
flve  buildinp  at  Rickenbacker  Air  Force  Base.  Columbus. 
Ohio  [1977.  21p)  SR  77-26 

Comparative  testing  system  of  (he  applicability  for  various 
thermal  Manning  systems  for  detecting  heat  losses  in  build- 
mp  [1978,  P.B71.B90]  MP  1212 

Infrared  thermography  of  buildings — a  bibliography  with  ab¬ 
stracts  (1979,  67p )  SR  79-01 

Infrared  thermography  of  buildinp:  1977  Coast  Guard  survey 
(1979, 40pj  SR  79-20 

Roof  response  (o  icing  conditions  (1979,  40p ) 

CR  79-17 

Measuring  building  R-valucs  for  large  areas  (1981,  p.l37- 
138j  MP13M 

Thermal  patterns  in  ice  under  dynamic  loading  (1983.  p  240- 
243,  MP  1742 

Toward  m-situ  building  R-value  measurement  (1984.  1 3p , 

CRM-01 

Thermal  (2-S  6  micron)  emittance  of  diathermanous  materials 
as  a  function  of  optical  depth,  critical  angle  and  temperature 
(1984,  p  209-220]  MP  1863 

Time-lapse  thermopaphy  a  unique  electronic  imaging  ap- 
plitttion  (1984.  p  84-88,  MP  2103 

Emittance:  a  little  understood  image  deception  in  thermal 
imapng  applications  (198S.  p  72-78,  MP  1962 

Thermal  emissivity  of  diathermanous  materials  (1985. 
p  872-878]  MP1963 

Martel.  Ci. 

Performance  of  overland  flow  land  treatment  in  cold  climates 
(1978.  p.61-701  MP  1152 

treatment  systems  and  the  environment  (1979,  p  201- 
225,  MP  1414 

International  and  national  devel^ments  in  land  treatment  of 
wMtewater  (1979.  28p ,  MP  1420 

Pilot  scale  study  overland  flow  land  treatment  in  cold  cli¬ 
mates  (1979.  P  207-214,  MP1279 

Wastewater  treatment  in  cold  regions  by  overland  flow 
(1980.  14p.,  CR  804)7 

Removal  of  votstile  trace  organics  from  wastewater  by  over¬ 
land  flow  land  tratment  (1980.  p.31 1-224,  MP  1313 
Removal  of  organics  by  overland  flow  (1980. 9p., 

MP  1362 

Rauonal  design  of  overland  flow  systems  (1980,  p  1 14-^  2^1 

Forage  grass  growth  on  overland  flow  systems  (1980.  p  347- 
354,  MP  1402 

Spray  application  of  wastewater  effluent  in  a  cold  climate: 
performance  evaluation  of  a  fulbscale  plant  (1980.  p  620- 
626,  MP  1403 

Overland  flow:  removal  of  toxic  volatile  organics  (1981. 

16p,  SR  81-01 

Toxic  vcdatilc  organics  removal  by  overland  flow  land  treat¬ 
ment  (1981.  |4p,  MP142I 

Vegetation  selection  and  management  for  overland  flow  m- 
terns  (1982.  p,l35-154,  MP  1511 

Development  of  a  ration^  design  procedure  for  overland  flow 
systems  (1982.  29p ,  CR  82-02 

Overland  flow:  an  alternative  for  wastewater  treatment 
(1982.  p.181-184,  MP  1506 

Evaluating  the  heat  pump  alternative  for  heating  enclored 
wastewater  treatment  facilities  :r,  cold  iegiuns  (1982. 
23p.,  SR  82-10 

Energy  conservation  at  the  West  Dover.  Vermont,  water  pol¬ 
lution  control  facility  (1982.  ISp,  SR  82-24 

Heating  enclosed  wastewater  treatment  facilities  with  heat 
pumps  (1982.  p.262-280,  MP  1976 

Assessment  of  the  ireaubility  of  toxic  organics  by  overland 
flow  (1983.  47p,  CR  834)3 

Heat  recovery  from  primary  effluent  using  heat  pumps 
(1985.  P  199-203,  MP  1978 

Of:  Overland  flow  wastewater  treatment  at  Easley.  SC. 

(I986.P.I078-I079,  MP  2300 

Evaluation  of  the  Shasta  waterless  system  as  a  remote  site 
samution  facility  (1987.  24p.j  SR  87-16 

New  approach  for  sizing  rapid  inflliration  systems  (1988. 

P21I-215,  MP2323 

Rational  design  of  sludge  freezing  beds  (1988,  p 

Developini  a  thawing  model  for  sludge  freezing  beds  (1988. 

p.1426-1430,  MP2372 

Predicting  freezing  design  depth  of  sludge-freezing  beds 
(1988,  p.i45-l56,  MP246I 

Development  and  design  of  sludge  freezing  beds  (1988. 

49p,  CR  88-20 

Dcwaterabiliiy  of  freczc'thxw  conditional  sludges  (1989. 

p.237.24i,  MP26t6 

Thermal  conductiviiv  of  sludges  (1989.  p  241-245, 

MP  2632 

Hydraulic  model  of  overland  flow  on  grass  covered  slopes 
(1989.  p.569.578,  MP  2710 

Development  and  design  of  sludge  freezing  beds  (1989, 
p.799-808,  MP  2556 


Sludge  dewatering  by  natural  freeze-thaw  (1990.  p.l!6- 
122,  MP  2714 

Martel.  J. 

New  approach  for  sizing  rapd  infiltraiion  systems  (diKussion 
and  closure)  (1989,  p.879-882,  MP  2712 

Martea.  G.C 

Uptake  of  nutrienu  by  ptanu  irrigated  with  municipal  was¬ 
tewater  effluent  (1978,  p.395-404]  MP  1151 

MartiB,  R.J..  Ill 

Mechanisms  ofcrack  growth  in  quartz  (1975.  p.4837-4844j 

MP855 

Mania.  R.T. 

Mechanical  properuea  of  polycr}ratalline  icc:  an  aaaesament  of 
current  knowledge  and  pnoriticafor  research 

Application  of  the  Andrade  equation  to  creep  data  for  ice  and 
frozen  soil  (1979,  p  29-36,  MP  1802 

MartiB,  S. 

MIZEX— a  program  for  mesoscale  air-ice-ocean  interaction; 
experiments  in  Arctic  marginal  ice  tones.  1.  Research 
strategy  (1981,  20p,  SR  81-19 

Mania.  W. 

Ice  strength  estimates  from  submarine  topsounder  dau 
(1989,  p  425-426,  MP269I 

Martfasoa.  CR. 

Sediment  dbplacement  in  the  Ottauquechee  River— 1975- 
1978  (1980.  Up,  SR  80-20 

Analysu  of  velocity  profiles  under  ice  in  shallow  streams 
Cl981,p.94-in,  MP1397 

Method  for  measuring  brash  ice  thickness  with  impulse  radar 
(1981.  lOp,  SR  81-11 

Resistance  coefficienu  from  veloaty  profiles  in  icc-covered 
shallow  streams  (1982.  p.23t^247,  MP  1540 

Mine  detection  using  non-tinusotd^  radar.  Part  1:  Spatial 

analysis  of  laboratory  test  data  (1984.  99p.]  SR  84-22 

Determining  the  characteristic  length  of  floating  ice  sheets  by 
moving  loads  (1985.  p.l55-l59,  MP  1855 

Impulse  radar  sounding  of  level  flnt-year  sea  ice  from  an 
icebreaker  (1985.  SR  85-21 

Development  of  a  river  :ce  prow  (1988,  26p., 

CR  88-09 

Radar  profiling  of  Newton  Airfield  in  isckman.  Maine 
(1989;  9p,  SR  894)4 

Ice  reinforc^  with  Geo^d  (1989,  p.179-185, 

MP  2484 

Model  tests  in  ice  of  a  OnadUn  Coast  Guard  R<tass  ice¬ 
breaker;  high  friction  model  (1989, 4lp)  SR  89-25 

Morria.  E.t. 

Arctic  construcuon:  working  group  report  (1987,  p3ll- 
314]  MP  2426 

Mai  ibaalaa.  P.C 

Structural  evaluation  of  porous  pavement  test  sections  at 
Walden  Pond  State  Rcservntion,  Concord.  Massachusetts 
(1980, 43pj  SR  80-39 

Matlse.  B.K. 

SNOW  HI  WEST  field  experiment  report.  Volume  I 
(1988.  !70p.,  SR  88-28 

MatloduCS- 

Piles  in  permafrost  for  bridge  foundations  (1967, 4^, 

May.  TA. 

Oimatic  and  soil  temperature  observsiions  at  Atkasook  on 
the  Meade  River,  Alaska,  summer  1975  (1976.  25pj 

SR  764)1 

Maycwskl,  P.A. 

Chemical,  physical  and  structure  properties  of  estuanne  ice 
in  Great  Bay.  New  Ham^ire  (1987,  p  833-840j 

MP  2251 

Dominion  Range  ice  core.  Queen  Maud  Mountains.  Antarc- 
tica—general  site  and  core  characteristics  with  implications 
(1990.  pII-I6,  MP27D7 

Maykat  CA. 

On  the  dccav  and  reueat  of  the  ice  cover  m  the  summer  MIZ 
(1984.^*5122,  MPI780 

Optical  properties  of  icc  and  snow  m  the  polar  oceans.  1. 

Observations  (1986.  p  232-241,  MP  2255 

Treatment  of  shortwave  radiation  and  open  water  in  large- 
scale  models  of  sea-ice  decay  (1990.  p  242-246, 

MP  275? 

McCabe.  E.Y. 

Soil  freezing  responre:  influence  of  test  conditions  (1985. 
p  49-58,  MPI990 

McCoaiber,  P. 

Analysis  of  Klected  ice  accretion  measurements  on  a  wire  at 
Ml  WMhm#ton  (1985.  p  34-43,  MP  2173 

McConakfc.  M.P. 

tidar  detection  of  leads  in  arctic  sea  icc  (1990.  p.ll9-l23j 

MP  2733 

McCpwa.  B.H. 

Seasonal  cycles  and  relative  levels  of  organic  plant  nutrients 
under  Arctic  and  alpine  conditions  (197|,  p  55-57, 

MP904 

Ecological  cffecis  of  oil  spills  and  seepages  m  cold-dominated 
environments  (1971,  p 61-65,  MP905 

Comparative  mvesiigation  of  periodic  trends  in  carboh>draic 
and  Itpid  levels  in  Arctic  and  alpine  plant*  (1972. 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain 
Second  annual  progress  report.  June  1976  to  July  1977 
(1977.  46p,  SR  77-44 


McDadc,  C 

Dynamics  of  NH4  and  N03  in  cropped  soils  irrigated  with 
wastewater  (1980.  20p.]  SR  80-27 

Corps  of  Engineers  land  treatment  of  wastewater  research 
program:  an  annotated  bibliography  (1983,  82p.] 

SR  83*09 

McDaniel.  J. 

Comparative  near-millimeter  wave  propagation  properties  of 
snow  or  rain  (1983,  p.l  15-129,  MP  1690 

McDonald,  C. 

Humidity  and  temperature  measurements  obtained  from  an 
unmanned  aerial  vehicle  (1987.  p  35-45,  MP  2293 
Slant  path  extinction  and  visibility  mcuurements  from  an 
unmanned  aerial  vehicle  (1987.  p.115-126]  MP  2296 
McFndden.  T. 

Radiation  and  evaporation  heat  loss  during  ice  fog  conditions 
(1975,  p.18-27,  MP  1051 

Thermal  pollution  studies  of  French  Creek.  Eielson  AFB, 
Alaska  (1976,  5p.,  <11 76-14 

Debris  of  the  Chena  River  (1976,  Up.,  CR  76-26 

Failure  of  an  icc  bridge  (1976,  13p ,  CR  76-29 

Suppression  of  ice  fog  from  cooling  ponds  [1976, 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain. 

First  year  progress  report  (1976,  I8p.]  SR  76-15 

Utility  distribution  systems  in  Sweden,  inland.  Norway  and 
England  (1976,  121p,  SR  76-16 

Utility  distribution  practices  in  northern  Europe  (1977,  p.70- 
95]  MP  928 

Freeze  damage  prevention  in  utility  distribution  lines  (1977. 

p  221-231,  MP929 

Freeze  damage  protection  for  utility  lines  [1977,  p.12-16, 

MP953 

Ice  fog  suppression  using  monomolecular  films  (1977,  p.361- 
367,  MP  956 

Yukon  River  breakup  1976  (1977.  p.592-596,  MP  960 

Ice  breakup  on  the  Chena  River  1975  and  1976(1977. 44p., 

CR  77-16 

Investigation  of  slumping  failure  in  an  earth  dam  abutment  at 
Kotzebue,  Alaska  (1977,  21p ,  SR  77-21 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain, 
^ond  annual  progress  reprm.  June  1976  to  July  1977 
(1977, 46p.,  SR  77-44 

Fresh  water  supply  for  a  vittege  surrounded  by  salt  water— 
Point  Hope.  Alaska  (1978.  18p ,  SR  78-07 

physical,  chemical  and  biological  effects  of  crude  oil  spills  on 
Mack  spruce  forest,  intenor  Alaska  (1978.  p  305-323, 

MP  1185 

lee  fog  suppression  using  reinforced  thin  chemical  films 
(1978.  23p,  CR  78-26 

Ice  fo|  suppression  using  thin  chemical  film* 

lee  forces  on  the  Yukon  River  bridge— 1978  breakup  tl979. 

40p]  MP1304 

Case  study:  fresh  water  supply  for  Point  Hope,  Alaska  rl979, 
p  1029-1040,  MP1222 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Alaska  (1980.  128p.,  MP  1310 

Waste  heat  utiliution  through  soil  heating  (1980,  p.105- 
120,  MP  1363 

Ice  fog  suppression  in  Arctic  communities  [1980. 

Pate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Alaska  (1980,  67p ,  CR  8(^29 

Icc  force  measurement  on  the  Yukon  River  bridge  (1981, 
p  749-777,  MP1396 

McCaw,  R. 

Proposed  size  classification  for  ihe  texture  of  frozen  earth 
maienals  (1975.  lOp,  MP  921 

E>cveIopment  of  a  remote-reading  tensiomcter/transducer 
system  for  use  in  subfreezing  temperatures  (1976,  p3l- 
45,  MP  897 

Simple  procedure  to  calculate  the  volume  of  water  remaining 
unfrozen  in  a  freezing  soil  (1976.  p  1 14-122,  MP  899 
Periodic  structure  of  New  Hampshire  silt  in  open-system 
freezing  (1977.  p. 1 29* 1 36,  MP902 

Improved  drainage  and  frost  action  enteria  for  New  Jersey 
pavement  design  Phase  2:  Frost  action  (1978.  80pj 

SR  784)9 

Thermal  properties  and  regime  of  wet  tundra  soils  at  Barrow. 

Alaska  (1978.  p  47-53,  MP  lOH 

Mobility  of  water  in  frozen  soils  (1982.  cl5p , 

MP  2012 

Investigation  of  transient  processes  in  an  advancing  zone  of 
freezing  (1983.  p  821-825,  MP  1663 

Full-cycle  heating  and  cooling  probe  method  for  -.leuunng 
.hcrmal  conductivity  (1984.  8p,  MP  1891 

McGee.  t.E. 

Critical  comparison  of  moving  average  and  cumulative  sum¬ 
mation  control  charts  for  trace  anaivsis  data  (1987. 57p., 

SR  87-21 

McGilvary.  W.R. 

Vertical  lifting  and  penetration  of  floating  ice  sheets  with 
cylindrical  indentors  (1989.  p  104,  MP  2688 

Dynamic  analysis  of  a  floating  ice  sheet  undergoing  vertical 
indentation  (1990.  p  195-203,  MP  1579 

MeCrew.  S.G. 

Dielectric  properties  at  4  75  GHz  of  saline  icc  slabs  (1985. 

P  83-86}  MPI911 

Microwave  dielectric,  structural,  and  salinity  properties  of 
simulated  sea  ice  (1986.  p  832-839,  MP  2188 


AUTHOR  INDEX 


Stnicture  ind  dielectric  properties  at  4.8  and  9.S  GHz  of 
saline  ice  cl986,  p.U.28M4.303)  MP  2182 

Microwave  and  structural  properties  of  uline  ice  (1987. 
36p]  CR  87*20 

McKeua^C 

Reference  guide  for  building  diagnostics  equipment  and  tech* 
niques  (1986.  148p]  MP  2226 

McKasM,  CM. 

Reference  guide  for  building  diagnostics  equipment  and  tech* 
niques  (1989. 64p)  SR  89*27 

McKim,  H.L. 

Arctic  and  subarctic  environmental  analysis  (1972.  p  28* 
30j  MP  1119 

Arctic  and  subarctic  environmental  analyses  using  ERTS*! 
imagery.  Progress  report  Dec.  72*iune  73  (1973, 75p) 

MP  1003 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 

1  imagery  (1973.  5p)  MP  1611 

Mesoscale  deformation  of  sea  ice  from  utellite  imagery 
(1973. 2p]  MP1120 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 

1  imagery.  Bimonthly  progress  report,  23  Aug.  •  23  Oct. 
1973  (1973.  3p.)  MP  1030 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS* 

1  imagery.  Bimonthly  progress  report,  23  Oct  •  23  Dec. 
1973  (1973, 6p.j  MP  1031 

Arctic  and  subarctic  environmental  analysts  utilizing  ERTS* 

1  imagery.  RnsI  report  June  1972*Feb.  1974  (1974, 
128p.3  MP  1047 

New  England  reservoir  management:  Land  use/vegeution 
mapping  in  reservoir  management  (Merrimack  River  basin) 
(1974.  30p.)  MP  1039 

Near  real  time  hydrologic  data  acquiution  utilizing  the 
LANDSAT  system  (1975.  p  200*21 1)  MP  lOSS 

Islands  of  grounded  ice  (1975,  p.213*216]  MP  8S2 

Applications  of  remote  sensing  for  Corps  of  Engineers  pro* 

^ams  in  New  England  (1975,  8p.  +  14  figs,  and 

Wastewater  reuse  at  Livermore.  California  (1976.  p.511* 
531]  MP  870 

Remote  sensing  of  land  use  and  water  quality  relationships^ 
Wisconsin  shore.  Lake  Michigan  (1976, 47p  j 

CR  76*30 

Development  of  a  remote*reading  tensiometer/uansducer 
system  for  use  In  subfreezing  temperatures  (1976,  p.31* 
4S)  MP897 

Skylab  imagery:  Application  to  reservoir  management  in  New 
England  (1976.  51p)  SR  76*07 

Environmenul  analyses  in  the  Kootenai  River  region.  Mon* 
tana  (1976. 53p)  SR  76-13 

Preliminary  analysis  of  water  equivalent/snow  characteristics 
uring  l^NDSAT  digital  processing  techniques  (1977,  16 
leava,  MP  1113 

Applications  of  remote  sensing  in  the  Boston  Urban  Studies 
Program.  Parts  1  and  II  (1977,  36p]  CR  77*13 

Wastewater  reuse  at  Livermore.  C^ifomia  (1977,  p.Sll* 
531]  MP979 

Use  of  the  Landsat  data  collection  system  and  imagery  in 
reservoir  management  and  operation  (1977.  ^  ^ 

Effect  of  inundation  on  vegetation  at  selected  New  England 
flood  control  reservoirs  (1978,  13p]  MP  1169 

Computer  proceuing  of  Landsat  distal  data  and  sensor  inter* 
face  development  for  use  in  New  England  reservoir  man* 
agement  (1978.  61p]  SR  78*06 

Use  of  remote  sensing  to  quantify  construction  matensl  and 
to  define  geologic  lineaments,  Dickcy*Lincoln  School 
l^cs  l^oject.  Maine  (1978, 9  lesvesj  MP  1167 

Water  resources  by  satellite  (1978,  p.l64*169) 

MP  1090 

Performance  of  overland  flow  land  treatment  m  cold  climates 
(I978.p6l*70]  MPUS3 

Growth  and  nutrient  uptake  of  forage  grasses  when  receiving 
various  application  rates  of  wastewater  (1978,  p.  157*  163] 

MP  1153 

Microbiological  aerosols  from  a  field  source  during  sprinkler 
irrigation  with  wastewater  (1978,  p  273*280) 

MP  1154 

Mass  water  balance  during  spray  irrigation  with  wastewater  at 
Dm  Creek  Lake  land  treatment  sue  (197g.  43pj 

SR  79*29 

Development  of  a  simplified  method  for  field  monitoring  of 
soil  moisture  (1978,  p.40*44j  MP  1194 

Snow  cover  mapping  in  northern  Maine  using  LANDSAT 
dimlal  processing  techniques  (1979.  p  197*198) 

MP  1510 

Land  treatment  systems  and  the  environment  (1979,  p  201* 
225]  MP  1414 

International  and  national  developments  in  land  treatment  of 
wastewater  (1979.  28p  j  MP  1420 

Bacterial  aerosols  from  a  field  source  during  muUtple*spnn* 
fcicr  irrigation  Deer  Creek  Lake  State  Park.  Ohio  (1979. 
64pi  SR  79*32 

Survey  of  methods  for  soil  moisture  determination  (1979. 

?4pj  MPt639 

Environmental  analysis  of  the  Upper  Susitna  River  Basin 
using  Landsat  imagery  (1980.  4tp  j  CR  80*04 

Materials  availability  study  of  the  Dickey*LincoIn  dam  site 
(1980.  p.lSS*170]  MP  1316 

Remote  sensing  of  «atcr  quality  using  an  airborne  spec* 
troradiometcr  (1980.  p.l353*1362}  MP  1491 


Review  of  techniques  for  measuring  soil  moisture  in  situ 
(1980,  I7p]  SR  80*31 

Infiltration  characteristics  of  soils  at  Apple  Valley.  Minn.; 
Clarence  Cannon  Dam.  Mo;  and  Deer  Creek  Lake.  Ohio, 
land  treatment  sites  (1980. 41p]  SR  80*36 

Hydraulic  characteristics  of  the  Deer  Creek  Lake  land  treat* 
ment  site  during  wastewater  application  (1981,  37p} 

CR  81*07 

Wastewater  applications  in  forest  ecosystems  (1982,  22p  j 

CR  IMP 

Microbiolo^cal  aerosols  frcrni  a  rield*source  wastewater  irri* 
gation  system  (1983,  p  65*75)  MP  1578 

Landsat*4  thematic  mapper  (1^)  for  cold  environments 
(1983,  p  179*186]  MP  1651 

Extraction  of  topography  from  side*looking  satellite  systems 
—a  case  study  with  SPOT  stmularion  data  (1983,  p  535* 
550]  MP  1695 

Use  of  radio  frequency  sensor  for  snow/soil  moisture  water 
content  measurement  (1983,  p  33*42)  MP  1689 

Hydrologic  forecasting  uring  Landsat  data  [1983,  p.!59' 
188]  MP  1691 

Integration  of  Landsat  land  cover  data  into  the  Saginaw  River 
Basin  geographic  information  system  for  hydrologic  model* 
ing(1984,  19p)  SR  84-01 

Water  quality  monitoring  using  an  airborne  spcctroradiome* 
ter  (1984,  p  353*360]  MP  1718 

Using  Landsat  data  for  snow  cover/vegeiation  mapping 
(1984,  p  ll(140)*l!(U4)j  MP  1975 

Potential  use  of  SPOT  HRV  imagery  for  analysis  of  coastal 
s<Klimcnt  plumes  (1984,  p.t^*204)  MP  1744 

Spatial  analysis  in  recreation  resource  management  for  the 
Berlin  Lake  Reservoir  Project  (1984.  p  209*219] 

MP2084 

Ohio  River  main  stem  study:  the  role  of  geographic  informa* 
tion  systems  and  remote  sensing  in  flood  damage  assess* 
ments  (1984.  p.265*281]  MP  2083 

USACRREL*s  snow.  ice.  and  frozen  ground  research  at  the 
Sleepers  River  Research  Watershed  (1984,  p229*24(h 

MP  2071 

Use  of  remote  sensing  for  the  U.S.  Army  Corps  of  Engineers 
dredging  program  (198S,  p.lt4t*II50)  MP  1890 

Catalog  of  Corps  of  Engineers  structure  inventories  suitable 
for  the  acid  prccipiUtion*structttrc  material  study  jl9g5, 
40p)  SR  85-01 

Evaluation  of  SPOT  HRV  stmularion  data  for  Corps  of  Engi* 
neen  applications  (1985,  p  61-71)  MP  2184 

Comparison  of  SPOT  rimulatm’  data  with  Landsat  MSS  im* 
a8«ry  for  delineating  water  masses  in  Delaware  Bay,  Broad* 
kill  River,  and  adjacent  vrctlands  (1985,  p  1 123*1 129) 

MP1909 

Evaluating  trafflcability  (1985.  p.474*475)  MP  2023 
Potential  of  remote  sensing  in  the  Corps  of  Engineers  dredg* 
ing  program  (1985,  42p.)  SR  85*20 

Evaluating  traflicability  (1986,  p  237*239)  MP  2662 

Remote  sensing  and  water  resources  (1987,  p.l86*190j 

MP  2535 

Uk  of  SPOT  HRV  dau  in  a  Corps  dredging  operation  in  Lake 
Erie  (1987,  p  49*58]  MP  2548 

Snow  hydroloty  in  the  upper  Yamuna  basin,  India  (1988. 

p.84*93j  MP  2633 

Use  of  SPOT  HRV  data  in  the  Corps  of  Engineers  dredging 
program  (1988,  p.l295*1299]  MP  2528 

QuickDraw  data  structures  for  image  processing  j  1989, 
I7p,  SR  89-08 

Interfacing  scoftaphic  information  system  data  with  real-time 
hydrologic  forecasting  models  (1989,  p  857*861) 

MP  2527 

Multiband  imaging  systems  (1990,  lOp  ]  SR  90*15 

McLain.  B.C. 

Waterproofing  strain  gages  for  low  ambient  tenpcraiures 
(1978.  20p.)  SR  78*15 

McLaa^ia.  D. 

Methodology  used  in  generation  of  snow  load  case  histories 
(1977.  p.r63*l74)  MP  1143 

McNdlL  D. 

In*si(u  measurements  on  the  conductivity  and  surface  imped* 
ance  of  sea*ice  at  VLF  frequencies  (1971.  19p  plus  dia* 
grams]  MP  1071 

McNeill,  3.D. 

Airborne  E*phasc  resistivity  surveys  of  permafrost  •  central 
Alaska  and  Mackenzie  River  areas  (1974.  p  67*71i 

MPI046 

McPbec,  M.G. 

EfTeet  of  (he  oceanic  boundary  layer  on  the  mean  drift  of  pack 
ice.  application  of  a  simple  mi^cl  (1979.  p  388*400) 

MPII9f 

Physical  oceanography  of  the  seasonal  sea  ice  zone  (1980. 

P.93.1J2)  MP  1294 

Study  of  oceanic  boundary-layer  characteristics  including  in¬ 
ertial  oscillation  at  three  drifling  stations  m  the  Arctic 
Ocean  (1980.  p  870*884)  MP  1369 

Upper  ocean  temperature,  salinity  and  density  in  the  vicinity 
of  arctic  Drift  Station  FRASf  1.  March  to  May  1979 
(1981.  20pj  SR  81*05 

Sea  ice  drag  laws  and  simple  boundary  layer  concepts,  includ¬ 
ing  application  to  rapid  melting  (1982.  17p) 

CR  82*04 

Using  sea  ice  to  measure  vertical  heat  flux  m  the  ocean 
(19*2.  p  2071*2074,  MP  1521 

McQuccfiey.  O. 

Development  of  a  simplified  method  for  field  monitoring  of 
soil  moisture  (1978.  p  40*44)  MP  1194 


McRoberta,  E.C 

Design  implications  of  subsoil  thawing  (1984,  p.45*103] 

MP  1706 

McWUanle,  M.A. 

Ross  Ice  Shelf  Project  environmental  impact  statement  July, 
1974  (1978,  p.7*3^  MP  1075 

Meals,  D.W. 

Spray  application  of  wastewater  effluent  in  West  Dover,  Ver¬ 
mont:  an  initial  assessment  (1979,  38p.)  SR  79*06 

Spray  application  of  wastewater  effluent  in  a  cold  climate: 
performance  evaluation  of  a  full-scale  plant  (1980,  p  620* 
626)  MP  1403 

Case  study  of  land  treatment  in  a  cold  climate>-West  Dover. 
Vermont  (1982, 96p.)  CR  82*44 

Meesc,  D.A. 

Chemical,  physical  and  structural  properties  of  estuarine  ice 
in  Great  Bay.  New  Hampshire  (1987.  p  833*840) 

MP  2251 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea  [1989.  294p )  MP  2656 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea  (1989.  134p]  CR  89*25 

Dominion  Range  ice  core.  Queen  Maud  Mountains,  Ant^c* 
rica—general  site  and  core  characteristics  with  implications 
(1990,  p.l  1*16)  MP2707 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea  (1990,  p  32*35)  MP  2738 

Mehnn,  M. 

Evaluation  of  a  compartmcntal  model  for  prediction  of  ni* 
irate  leaching  losses  (1981,  24p)  CR  11*23 

Mathematical  aimulation  of  nitrogen  interactions  in  soils 
(1983,  p  241*248)  MP  2051 

Meier,  M.P. 

Mechanical  properties  of  polyerystalline  ice*  an  assessment  of 
current  knowledge  and  priorities  for  research  (1979, 16p.) 

MP  1207 

MeImM,  J.R. 

Spread  of  cetyl*l*C14  alcohol  on  a  melting  snow  surface 
(1966.P.5-8,  MP876 

MeUoli,RjL 

Seasonal  distribution  of  low  flow  events  in  New  Hampshire 
streams  with  emphasis  on  the  winter  period  (1990,  p.47> 
53)  MP  2681 

Mellor,  M. 

ANTARCnC  ICE  SHEET  (1961.  50p)  M  I*B1 

OVERSNOW  TRANSPORT  (1963,  58p  plus 

SNOW  AND  ICE  ON  THE  EARTH'S  SURFACE  rl964. 

163p)  Mn>ci 

PROPERTIES  OF  SNOW  (1964. 105p )  M  1II*A1 
SNOW  REMOVAL  AND  ICE  CONTROL  (1965,  37pi 

M  IlI*A3b 

EXPLOSIONS  AND  SNOW  (1965,  34p )  M  in*A3« 
BLOWING  SNOW  (1965.  79p )  M  lII*A3c 

avalanches  (1968.  2l5p.)  M  llI-ASd 

METHODS  OF  BUILDING  ON  PERMANENT  SNOW* 
FIELDS  (1968. 43p)  M  III*A2« 

INVESTIGATION  AND  EXPLOITATION  OF  SNOW* 
HELD  SITES  (1969.  57p )  M  lIl*A2b 

FOUNDATIONS  AND  SUBSURFACE  STRUCTURES  IN 
SNOW  (1969.  S4p)  M  llI*A2c 

UTILITIES  ON  PERMANENT  SNOWRELDS  rl969. 

43p)  M  11I*A24 

Investigation  of  ice  islands  in  Babbage  Bight  (1971.  46 
leaves]  MP  1381 

Cutting  ice  with  high  pressure  water  )els  (1973. 

Snow  accumulation  for  arctic  freshwater  supplies  (1975, 
p  218*224)  MP860 

General  considerations  for  drill  system  design  (1976.  p.77* 
Ml)  MP856 

Mechanics  of  cutting  and  bonng  Part  11*  Kinematics  of  axial 
rotation  machines  (1976.  45p.)  CR  76*16 

Mechanics  of  cutting  and  boring  Part  HI:  Kinematics  of 
continuous  belt  machines  (1976.  24p )  CR  76*17 

Investigation  of  wster  jets  for  lock  wall  deicing  (1976. 

p02f  13*22)  MP865 

Development  of  large  ice  saws  (1976,  Mp )  CR  7647 

Ice  and  snow  at  high  altitudes  (1977.  lOp)  MP  1131 

Mechanics  of  cutting  and  boring  Part  4  Dynamics  and  en¬ 
ergetics  of  parallel  motion  tools  (1977.  85p ) 

CR  77*07 

Permafrost  excavating  attachment  for  heavy  bulldozers 
(1977.  p  144*15!)  MP955 

Engineering  properties  of  snow  (1977.  p.l5*66) 

MP  1015 

Measuring  the  uniaxial  compressive  strength  of  icc  (1977. 

p  213*223)  MP1027 

Mechanics  of  cutting  and  bonng  Pan  6  Dynamics  and  en* 
ereelics  of  transverse  rotation  machines  (1977.  36p ) 

CR  77*19 

Lock  wall  deicing  with  high  velocity  water  jet  at  Soo  Locks. 

Mi  (1977,  p  23*35)  MP  973 

Obiaintnc  fresh  water  from  iceberp  (1977.  p  193} 

MPiin 

Dynamics  of  snow  avalanches  (197*.  p  753*792j 

MP  1070 

Some  elements  of  i<ebct|  technology  (IQtR.  p45*98i 

MP  1616 


251 


AUTHOR  INDEX 


Mellor*  M  (coat.) 

Destruction  of  ice  islands  with  explosives  r  1 978,  p  753«765i 

MP  1018 

Some  elements  of  iceberg  technology  r!978,  3!p  i 

CR7^02 

Large  mobile  drilling  rigs  used  along  the  Alaska  pipeline 
(1978,  23p)  SR  784)4 

Investigation  of  ice  clogged  channels  in  the  St.  Marys  River 
(1978. 73p.)  MP1170 

Mechanics  of  cutting  and  boring  Part  8.  Dynamics  and  en« 
ergetics  of  coiiUnuous  belt  machines  [1978.  24p] 

CR  78-11 

Study  of  Kvcral  pressure  ridges  ai:<d  tee  islands  tn  the  Canadi¬ 
an  Beaufort  Sea  (1978.  p.M9-532)  MP1187 

Undersea  pipelines  and  cables  in  polar  waters  (1978. 34p.i 

CR7t-22 

Mechanical  properties  of  polycr^stalline  ice  an  assessment  of 
current  knowledge  and  priorities  for  research  »1979. 16p ) 

MP  1207 

Towing  ships  through  ice-clogged  channels  by  warping  and 
kedging  (1979.  2lp.)  CR  79-21 

The  iceberg  cometh  (1979.  p  66-75)  MP  1303 

Icebreaking  concepts  (1980.  Up.)  SR  80-02 

High-force  towing  (1980.  p  231-240)  MP  1275 

Some  aspects  of  Soviet  trenching  mactUnes  (1980.  I3p  j 

SR  80-07 

Mechanical  properties  of  polycrystallme  ice  (1980.  p217- 
245)  MP  1302 

MechMical  properties  of  polyciprstalline  ice:  an  assessment  of 
current  knowledge  and  prionties  for  'eseareh  (1980,  p  263- 
275]  MP  1328 

Ship  resistance  in  thick  brash  ice  (1980.  p  305-321] 

MP  1329 

Mechanics  of  evtting  and  boring.  Part  S.  Dynamics  and 
energetics  of  indentation  tools  (1980.  82p.)  CR  80-21 

Cyclic  loadutg  and  fatrgue  in  ice  (1981.  p4l-53) 

MP  1371 

Subsea  trenching  in  the  Arctic  (1981,  p  843-882] 

MP  1404 

Standardized  testing  methods  for  measuring  mechanical  prop¬ 
erties  of  ice  (1981.  p  245-254)  MP1556 

Subsea  I'enching  in  the  Arctic  (1981.  31p.)  CR  81-17 
Mechanics  of  cutting  and  boring  Part  7:  Dynamics  and  en¬ 
ergetics  of  axial  rotation  machines  (1981,  38p.] 

cR  81-26 

Deformation  and  failure  of  ice  under  constant  stress  or  ron- 
stant  strain-rate  (1982.  p  201-219)  MP  1S25 

Glacier  mechanics  (1982.  p  455-474)  MP  1532 

Breaking  ice  with  expletives  (1982.  64p )  CR  82-40 

Stress/strain/time  relatiuis  for  ice  un^:  uniaxial  compres¬ 
sion  (i>>S3.  p  207-230)  MP  1587 

Protection  of  offshore  arctic  structures  by  explosives  (1983. 

p.310-322)  MP  1609 

Mechanical  behavior  of  Ka  ice  (1983.  105p)  .M  83-1 

Snow  concentration  and  elTect'vc  air  density  during  sno«- 
falU  (1983.  p  505-507)  MP  1769 

Strain  measurements  on  dumbbell  specimens  (1983.  p.75- 
77)  MP  1683 

Mechanical  properties  of  ice  in  the  Arctic  seas  (1984.  p  235- 
259)  MP  1674 

Summary  of  the  strength  and  modulus  of  ice  samples  from 
multi-year  pressure  ndges  (1984,  p.126-133) 

.MP  1679 

Mechanical  properties  of  multi-year  sea  ice.  Phase  I*  Test 
results  (1984.  105p)  CR  84-09 

Mechanical  properties  of  multi-year  sea  ice  Testing  tech¬ 
niques  (1984.  39p )  CR  84-08 

Icebreaking  by  gu  blasting  (1984.  p  93-102)  MP  1827 
4th  report  of  working  group  on  testing  methc^  m  tee  (1984. 

p  1-41)  .MP  1886 

Shopper’s  guide  to  ice  penetration  (1984.  p  1-35) 

MP  1992 

Penetration  of  shaped  charges  into  ice  (1984,  p  137.148) 

MP  1995 

Ice  penetration  tests  (1984,  p  209-240)  MP  1996 

Summary  of  the  strength  and  modulus  of  icc  samples  from 
multi-year  pressure  ridges  (1985.  p.93-98)  MP  1848 

Mechanical  properties  of  multi-)  ear  sea  icc  Phase  2  Test 

results  (1985.  Sip )  CR  85-16 

Ice  penetration  tests  (1985.  p.223-236}  MP  2014 

tcc-coring  augers  for  shallow  depth  sampling  (1985.  22p ) 

CR  85-21 

Blasting  and  blast  effects  in  cold  regions  Part  i  Air  blast 
(1985.  62p)  SR  85-25 

Revised  guidelines  for  blasting  floating  icc  (1986.  37p  i 

SR  86-10 

Concentration  and  flux  of  wind-blo«n  snow  (1986.  I6p) 

SR  8^11 

Mechanical  behavior  of  sea  ice  (1986.  p  I65'28lj 

MP  2210 

Blasting  and  blast  effects  in  cold  regions  Part  2  undcrw  atcr 
explosions  (1986.  56p )  SR  86-16 

Some  developments  in  shaped  charge  technology  (1986. 

29p.)  SR  86-18 

DnII  bits  for  froien  ftne-gratned  soils  (1986.  33p ) 

SR  86-27 

Equipment  for  making  access  holes  through  arctic  sea  ice 
(1986.  34p)  SR  86-32 

Deviation  of  guidelines  for  blasting  floating  ice  ( 19S*.  p  1 9 1 
206)  MP  2247 


Hard-surface  runways  in  Antarctica  (1988.  87p) 

SR  88-13 

Vehicles  for  freight-hauling  and  for  science  traverses  in  An- 
urctica  (1988,  Var.  p)  MP  2504 

Eruptions  from  under-tce  explosions  (1988.  26p ) 

SR  88-14 

Deployment  of  floating  badges  in  ice-covered  nvers  (1988. 

38p]  SR  88-20 

Planing  machines  for  building  runways  on  ice  (1989.  8p.  -f 
attachments)  MP  2505 

Blasting  and  blast  effects  in  cold  regions.  Part  3.  explosions 
in  ground  materials  (1989. 62p.)  SR  89-15 

Introduction  to  drilling  technology  (1989.  p.95-lU) 

MP  2591 

Ftnl  impressions  of  the  comet  drilling  problem  ( 1 989.  p  229- 
232)  MP  2592 

Airfields  on  antarctic  glacier  ice  (1989.  97p.)  CR  89-21 

Merry.  CJ. 

Correlation  and  quantification  of  airborne  spectrometer  data 
to  turbidity  measurements  at  Lake  Powell.  Utah  (1970, 
p  1309-1316]  MP  1271 

New  England  reservoir  management:  Land  use/vegetation 
mapping  in  reservoir  management  (Merrimack  River  basm) 
t:974. 30p)  MP1039 

Islands  of  grounded  ice  (1975.  p.213-216)  MP  852 

Applications  of  remote  sensing  for  Corps  of  Engineers  pro¬ 
grams  in  New  England  (1975. 8p  -f  14  flp  anl  tables) 

MP913 

Skylab  imagery*  Application  to  reservoir  management  in  New 
England  (1976.  5tp)  SR  76^)7 

Enviroi.Snental  analyses  in  the  Kootenai  River  region.  Mon¬ 
tana  (1976.  53p.)  SR76-i2 

Preliminary  analysis  of  water  cquivaient/»'«ow  characteristics 
using  LANDSAT  digital  proccivng  techniques  [1977.  16 
leaves)  MP  1113 

Applications  of  remote  ^enring  in  the  Boston  Urban  Studies 
Program.  Paru  I  and  II  (1977.  36p )  CR  77-13 

Airborne  spectroradiomctcr  data  compared  with  ground  wa- 
ter-iurbidity  measurements  at  Lake  Powell.  Utah  correla¬ 
tion  and  quantification  of  data  (1977.  38p )  SR  77-28 
Use  of  the  Landsat  data  collection  system  and  imagery  in 
r/oervotf  management  and  operation  (1977.  cI50p) 

MP  1114 

Land  treatment  module  of  the  CAPDET  program  (1977. 

4p)  MPI1I2 

Effect  of  inundation  on  vegetation  at  selected  New  England 
flood  control  resenotrs  (1978.  13p)  MP  1169 

Computer  processing  of  Landsat  digital  data  and  sensor  inter¬ 
face  development  for  use  in  New  England  reservoir  man¬ 
agement  (1978.  6lp)  SR  78-06 

Use  of  remote  sensing  to  quantify  construction  material  and 
to  define  geologic  lineaments.  Dickey-Uncoln  School 
Ukes  Project.  Maine  (1978. 9  leaves)  MP  1 167 

Use  of  remote  sensing  techniques  and  other  information 
sources  in  regional  site  Klcctkm  of  potential  land  treatment 
areas  (1978.  p  i07*lt9)  MP  1140 

Compu.er  procedure  fw  comparison  of  land  treatment  and 
conventional  treatment  preliminary  designs,  cost  analysis 
and  effluent  quality  predictions  (1978.  p  335-340) 

MP  1155 

Snow  cover  mapping  in  northern  Maine  using  LANDSAT 
digiul  processing  techniques  (1979.  p.l97-198j 

MP  1510 

Environmental  analysts  of  the  Upper  Susitna  River  Basin 
using  Landsat  imagery  (1980. 4lp )  CR  8(M)4 

Matenals  availability  study  of  the  Dickey-Uncoln  dam  site 
(1980.  p  158-170)  MPI3I6 

Remote  sensing  of  water  quality  using  an  airborne  spec- 
iroradiometcr  (1980.  p  1353-1362)  MP  1491 

Snowpack  estimation  in  the  St  John  River  basin  (1980. 

p  467-486)  Mri799 

Uk  of  I.andsat  data  for  predicting  snowmelt  runoff  in  the 
upper  Saint  John  River  basin  (1983.  p  519-533) 

MP  1694 

Extraction  of  topography  from  side-looking  satellite  systems 
—t  case  study  with  SPOT  simulation  data  (1983.  p  535- 
550)  MP  1695 

Land  treatment  processes  withm  CAPDET  (Computer-assist¬ 
ed  procedure  for  the  design  and  evaluation  of  wastewater 
treatment  systems)  (1983.  79p )  SR  83-26 

Hydrologic  forecasting  using  (.andsat  data  (1983.  p  1$9- 
168)  MP  1691 

Integration  of  Landsat  land  cover  data  into  the  Saginaw  River 
Basmgeographiv  informattonsystcmfor  hydrology  model¬ 
ing  (1984.  19p)  SR  84-01 

Water  quality  monitoring  using  an  airborne  spccroradiome- 
ter  (1984.  p  353-360)  .MP  1718 

Using  Landsat  data  fivr  snow  cover;  vegetation  mapping 
(1984.  p  Il(|40).n(t44))  MP  1975 

Potential  use  of  SPOT  HRV  imagery  for  analysis  of  coastal 
sediment  plumes  (1984.  p  |99.:04,  MP  1744 

V^ildiifc  habitat  mapping  in  l.ac  qui  rarlc.  Minnesota  (19X4. 

p  205-208)  MP  2085 

.Spatial  analysis  m  recreation  resource  management  for  the 
Berlin  Ijikc  Reserv»»ir  Pro;c<t  (1984.  p  209.2I9| 

MP  2084 

Ohio  River  main  stem  study  the  rfde  of  geographic  informa¬ 
tion  svstems  and  remote  sensing  in  flood  damage  assess- 
ments*(1984.  p  :65-28t)  MP  2083 

I  se  of  remote  sensing  for  the  1  S  Army  Corps  of  Engineers 
dredging  program  (19X5,  p  Il41.;i50)  MP  1890 


Catalog  of  Corps  of  Engineers  structure  inventories  suitable 
for  the  acid  precipitation-structure  material  study  (1985. 
40p)  SR  15-01 

Analysts  of  the  Revere.  Quincy  and  Stamford  structure  data 
h»sc%  for  predicting  building  material  distribution  (1985. 
35p)  SR  15-07 

Evaluation  of  SPOT  HRV  simulation  data  for  Corps  of  Engi¬ 
neers  applications  (1985.  p6«‘7l)  MP  2184 

Comparison  of  SPOT  simulator  data  with  Landsat  MSS  im¬ 
agery  for  delineating  water  massnin  Delaware  Bay,  Broad- 
kill  River,  and  adjacent  wetlands  (1985.  p  1 123-1 129) 

MP  1909 

Description  of  the  building  materials  data  base  for  New 
Haven.  Connecticut  (1985.  129p]  SR  85*19 

Potential  of  remote  sensing  in  the  Corps  of  Engineers  dredg- 
ing  program  (1985,  42p  ]  SR  85-20 

Regression  mo^ts  for  predicting  building  material  distribu¬ 
tion  in  four  northeastern  cities  (1985,  50p )  SR  15-24 
Description  of  the  buildinf  materials  data  base  for  Pittsburgh. 

Pennsylvania  (1986.  87p )  SR  86^ 

Description  of  the  building  materials  data  base  for  Portland. 

Maine  (1986.  83p)  SR  86-13 

Description  of  the  building  materuls  data  base  for  Gncinnati. 

Ohio  (1986.  8Sp)  SR  86-31 

Instrurtions  for  completing  a  field  v  orksheet  for  inventorying 
building  ma%rials  (1986.  25p.)  SR  16-33 

Use  of  Landsat  digital  data  for  snow  cover  mapping  in  the 
upper  Saint  John  River  basin.  Maine  (1987.  68p) 

6l  87-00 

Remote  sensing  and  water  resources  (1987,  p.lS6-190) 

MP  2535 

Use  of  SPOT  HRV  data  in  a  Corps  dredging  operation  in  Lake 
Enc  (1987.  p  49-51)  MP  2548 

Dev  clopmcnt  of  a  geographte  information  system  for  the  Say* 
lorviUe  River  Basin.  Iowa  [1987.  p  265-269] 

MP2549 

CRREL’s  experiences  of  remote  sensing  technology  transfer 
to  the  Corps  user  (1987.  p  27l-273j  MP  2550 

Effects  of  flitering  and  classification  routines  on  different 
resolution  imagery  in  dlsttngusshmg  land  use  classes  (1911. 
p.57.58)  MP  2534 

Use  of  SPOT  HRV  data  in  the  G>rpi  of  Engineers  dredging 
program  (1988,  p  1295-1299)  MP252i 

Statistical  analysts  of  building  wall  materials  dutribution  in 
four  northeastern  cities  (1989.  I56p )  SR  89-01 

Interfacing  geographic  information  system  data  with  real-time 
hydrologic  forecasting  models  (1989.  p  857-861) 

MP  2527 

Multiband  imaging  systems  (1990.  lOp )  SR  90-15 

Metx.  M.C 

Workshop  on  Permafrost  Ceophysies.  Golden.  Colorado.  23- 
24  October  1984  (1985.  113p)  SR  85-05 

MklKLB. 

ICE  PRESSURE  ON  ENCINEERISC  STRUCTURES 
(1970. 7lp)  Mltl-Blb 

WINTER  REGIME  OF  RIVERS  AND  LAKES  (1971. 
I31p.)  M  llt-Bla 

MkMttLF. 

Uneonfined  compression  tests  on  snow,  a  comparative  study 
(1977.  27p.)  SR  77-20 

MUdteWMks.  CH. 

Energy  requirements  for  small  flow  wastewater  treatment  sys¬ 
tems  (1979.  82p )  SR  794)7 

MiUMnoks,  EJ. 

Wastewater  siabtlizalion  pond  linings  (1978.  Il6p) 

SR  78-28 

Energy  requirements  for  small  flow  wastew  xter  treatment  sp- 
lcms(t979.82p)  SR  79-07 

Energy  and  costs  for  agricultural  reuse  of  w-astewater  (1980. 

P  339-346)  MP  1401 

Lime  stabilization  and  land  disposal  of  cold  region  wastewater 
lagoon  sludge  (1912.  p  207.213)  MP  1696 

Accumulation,  charaetcntation.  and  stabilization  of  sludges 
for  cold  regions  lagoons  (1984.  40p )  SR  84-08 

Mlm.  B.T. 

Environmental  factors  and  standards  for  atmospheric  obscu¬ 
rants.  climate  and  terrain  (198'^.  I3?p )  MP  2309 

Miles.  M.W. 

Lidar  detection  of  leads  in  Arctic  sea  ice  (19X9.  p  530-532) 

MP  2M2 

Lidar  detection  of  leads  in  arctic  sea  tee  (1990.  p  1 19.123) 

MP  2733 

Ltdar-dcmcd  particle  conccntrat»vns  m  plumo  from  arctic 
•cads  (1990.  ^9-12|  MP  2758 

Miller.  J. 

Alaska  synthetic  aperture  radar  fSAR)  faciliiv  priced  (1987. 

P  593-596)  MP  2408 

Miller.  M.S. 

Lse  of  l.andsai  data  for  predKtmg  snowmelt  runoff  in  the 
upper  .^int  John  River  hasin  (I9ii.  p  519.533) 

MP  1694 

Fttraciion  of  topography  from  side-iooking  satellite  systems 
a  case  study  with  SPOT  si.-nulaiion  data  (1983.  p  535 
550)  Mr  169$ 

Use  of  tjndsa:  digital  data  for  snow  cover  mapping  in  the 
upper  Saint  John  River  hasin.  Maine  {19X7.  6*P) 

CR  87-08 

Miller.  P.C. 

Arctic  ecosvstem  the  coatiai  tundra  at  Barrow.  Alaska 
(19X0.  57l'p,  MP  1355 


252 


AUTHOR  INDEX 


MiMcr.ltD. 

Kuncrical  scIucmm  for  ri|id*»ce  modd  of  secondary  frost 
heave  (1910.  MP  1454 

Kttoerical  soCutiotts  for  a  n^>ice  model  of  secondary  frost 
heave  (1912.  lip.)  CRtM3 

Exploration  of  a  ri|id  ice  model  of  frost  heave  (1915.  p  2tl> 
294)  MP  inO 

HydrMlie  cooducttviiy  and  unfrozen  water  content  of  atr*free 
frozen  sUt  (1990.  p.323«329)  MP255t 

Experinieatal  ittvestifaiion  of  potratia!  icinf  of  the  space 
slmttle  eatcmal  tank  (1912.  305p )  CK  $2*25 

Use  of  de'ictfif  salt<<^poasihle  environmental  impact  (1973. 

p.l*2)  MP  1037 

Winter  maiaienaacc  research  needs  (1975.  p.34*3t) 

MP950 

Ice  accumulation  on  ocean  structures  (1977. 42p.) 

CH  77-17 

Freeze-thaw  tests  of  liquid  deiciaf  chemicals  on  selected 
pavement  materiab  (1977.  I4p )  Cll  77-2$ 

Oirrait  research  on  snow  and  ice  removal  in  the  United 
States  (197$.  p.21-22)  MPII99 

Systems  study  of  snow  removal  (1979.  p  220-225) 

MPt237 

Freeziaf  and  thawinf  tests  of  hquad  deicinc  cbeoucals  on 
selected  pavement  materiab  (1979.  p.Sl-5l) 

MP  1220 

Noncocroaive  methods  of  ice  control  (1979.  p.l33-t42t 

.MP  1245 

Ice  adhesion  tests  on  coatings  subjected  to  rain  erosion 
(1910.  I4pi)  Sll00-2$ 

Icmg  on  structures  (1910.  l$p )  CK  00-31 

Snow  removal  equipment  (19$1.  p.44$-470)  MP  1444 

AppKcatian  of  removal  and  control  methods.  Section  1: 
Raihva)rs:  Section  2:  Hiahways:  Section  3:  Airports  (I9ti. 
p.47t.704)  MP  1447 

Eliccts  of  ice  on  coal  movement  via  the  inland  waterways 
(1901. 72p.)  SK  $1-13 

Opcimizinf  dricing  chemical  application  rates  (19t3. 55p.) 

CK  $2-10 

Proceeding  of  the  First  IntematiDoal  Workshop  on  Atm^ 
ipherie  laag  of  Structures.  1-3  June  1912.  Hanover.  New 
Hampshire  {19$3.  344p.)  SR  $3-17 

How  effective  arc  icephobic  coatiags  (1943.  p.93-95) 

MP1434 

Ice  ebaerratien  program  on  the  snabubmenible  drilling  ves- 
sel  SEOCO  70$  (19$4.  t4p.)  SR  0442 

Aascsamcat  of  ke  accretion  on  offthorc  structures  (1994. 

I2F)  SR  9444 

Strategics  for  winlci  mauitcnas^of  parrments  and  roodwsya 
(19I4.P.155-147)  MPI^ 

Mcamccmcnl  of  king  on  otUiorc  structures  (I9S5.  p  217- 
292)  MP  2010 

Chemical  solucioas  to  the  chemical  problem  (1945.  p.23S- 
244,  MP  2224 

Snow  and  ke  prevention  in  the  United  States  (1944.  p.37- 
42,  MP  1074 

Milittcy  snow  removal  problems  (1947.  p  452-453, 

Sip  2240 

Mlymet.PJI. 

In^rov^  RP-HPLC  method  for  determimng  nitrosromatics 
and  nitramines  in  water  (1944,  34pL,  SR  n-Z3 

Pcvclapment  of  an  anriyti^  method  for  the  determination 
ofetploscvcrcsidscsmsoa.  Pan  3.  CoGatwea'^ve  tot  re¬ 
sults  and  (mri  performance  evahsation  (1949. 49p., 

CRf949 

Liquid  chromatogr^lnc  method  for  dctermmatmn  of  cstract- 
aWt  nitrearematk  and  nitraminc  residues  in  soU  (19lo. 
p.t90-t99,  MP  2504 

Salting-^  soivcne  extraction  for  preconceniration  of  nectral 
organk  sotvecs  from  water  (1990,  p.1355-1354, 

MP2743 

MIZE3C>-«  pragram  far  mnaicnlr  ak-kr-oeenn  ixeroett— 
npiriminli  In  Arctic  marginal  ke  tones.  4:  taMal  results 
and  aaaliilt  tnm  MtZEX  03 
MIZEX— a  program  for  aiesoscak  atr-kc-orcan  interacrion 
cxpcrimcfitsm  Arctk  marginal  ice  zones  4  Imtiri  rcsidis 
and  analysb  from  MIZEX  13  (1914.  54p ,  .SR  $4-2$ 
MIRGC— «  prugram  far  mcaaocale  ak-ke-ocean  iacerartkn 
Mperfmencs  la  Arctic  mandaal  ke  tones.  MtZEX  boNrtia 

MIZEX— a  program  for  mcsoscak  au-Kc-ocean  ssteractson 
experimenuin  Arctic  marina!  ke  zones  MIZEX  bu^in 

7  (1944.  ftp,  .SR  $443 

ModuSJ. 

Claso^caiion  and  sanation  of  sea  ice  ndpng  tn  the  \rcxie 
bnsm  (1974.  p.l27-l4«,  MP  1022 

20-yr  osciUatioft  tn  eastern  North  Amertcaa  temperature  re¬ 
cords  (1974.  p444.4t4,  MP  409 

Geodetk  positioas  of  borehole  sites  of  the  Greenland  lee 
Sheet  Program  (1974.  7p ,  CR  7441 

Topole^ca!  properties  of  some  ireSts  pattens  channel  net¬ 
works  (1974.  54p ,  CR  7444 

Studies  of  the  movement  of  coastal  sea  sec  rear  prudhoe  has 
Alaska.  VS  A  (1977.  p  533-544,  MP  1044 

Preventloo  of  freezmg  and  other  cold  urather  problems  at 
wastewater  treatment  faeihtio  (1915.  4fp ,  sR  4^11 


Mult.  M. 

C-14  and  other  isotope  studies  on  natural  ke  (1972.  p.D70- 
D92,  .MP  1092 

Muntahru.  A. 

Application  of  HEC-2  for  kt-eovered  waterways  (1942. 
P241-24I,  MP  1575 

Muure.  HX 

Excavation  of  frozen  materiab  (1940.  p.323-345, 

MP  1340 

Moore.  J. 

Cbmparboo  of  thermal  obaervations  of  Mount  Sl  Hekns 

before  and  daring  the  Erst  week  of  the  initial  1940  eruption 

(1910.  M524-t527,  MP  1402 

Moure.  i.U 

Lidar  detection  of  leads  in  arctk  sea  ke  (1990,  p.l  19-123, 

Mr  my 

Moare.RJL 

Sur^cc-basrd  scattcrometer  results  of  Arctk  sea  ke  (1979. 

P  7$-$5,  MP  1240 

Radar  bnckscattering  from  artifkially  grown  sea  ice  (1919. 

p.259-244,  MP  2447 

Radar  buckscatter  measurements  over  saline  ke  (1990. 
^403415]  MP274t 

MurckSeyloai.  Ri. 

Integral  transform  method  for  the  Itncariztd  Bomsinesq 
groundwater  flow  cquatiun  (1941.  p,275-444, 

MP  1470 

Morey.  R3<. 

Detection  of  moisture  to  eottstructieo  materiab  (1977. 9p., 

CR  77-25 

Radar  anisetropy  of  sea  ke  due  to  preferred  arimuthal  orkn- 
Ubon  of  the  horizuncat  c-axesof  ke  crysiab  (1974.  p.t7l- 
201,  MPIIIt 

Radar  anisocropy  of  sea  ke  due  to  preferred  azimuthal  ocicB- 
utkn  of  honzotttal  c  axes  of  ke  crystab  (1971.  p.4037- 
4044]  MP  1139 

Remote  detection  of  massive  ke  in  permafruat  along  the 
Alyeska  pipeline  and  the  pump  sttckn  feeder  gas  pipeline 
(1979.  ^24$.2?9)  .MP  1175 

Remote  detection  of  a  freshwater  pool  off  the  Sagasankltok 
River  drita.  Alaska  (1979.  pil4|.|44,  .MP  1224 

AnbotropkproprrfkiofscaiCTinthe^io  150-MUzraate 
(1979.  p.5n9-5759)  MP  l3o 

Annotropk  properties  of  sea  tee  in  the  50-150  MHz  rmige 
(1979.P.324.353,  MP  1430 

lavcsttgMions  of  sea  ix  anisoCfopy.  ckctrema^ictk  proper¬ 
ties.  strength  and  under-ke  current  ericntacion  (1940. 
PI09-I53,  MP1323 

fnvesttgations  of  sea  ice  aabocrofy.  eketromagnetk  prsfcr- 
tks.  strength,  and  under  ice  current  orksto*ion  (1900. 
Up,  CR  00-20 

Pooling  of  oil  under  sea  ke  (I9$l,  p9l2>922) 

MP  1459 

Hi^-fcsohiuon  impubc  radar  mcaouremenu  for  detectmg 
sea  ice  and  current  thnement  under  the  Ross  tee  Shelf 
(194I.P94-97,  MPI543 

Effccu  of  cunductivj^  of  ht^-rooiuCMn  impube  radar 
loundhig.  Roas  Shetf.  Antarctica  (1942.  I2p, 

CRI242 

Onne  zone  in  the  McMurdo  Ice  Shelf.  Antaretkx  (1942. 

24p,  CR  $^J9 

Dctfctson  of  cavities  under  concrete  pavement  ( 1 943. 4  Ip, 

CR$3.|t 

Eketromagnetk  properties  of  sea  ice  (1944.  32p, 

CR04^2 

Eketroenagnetk  properties  of  sea  ke  (1944.  p53-75, 

MP  1774 

Authors*  response  to  dricussioo  on.  Eketrorsagar^  roofer- 
tksorseake(19l4.p.95*97,  MP  1022 

Meatensg  multi-year  sea  ice  thkkacss  using  unMdse  radar 
(1915.  p.55-47,  MPI9t4 

Impidse  radar  souadmg  of  frozen  ground  (1945.  p24-40, 

MP  1952 

Analyses  of  usde-angk  reflection  and  rffractM<c>  measure- 
mean  (19*5.  P53-40,  MP  1953 

lavcstigatson  of  the  electron  igfcr-c  properties  of  s»u!t;-yrar 
sea  ke  (19*5.  pl5M47,  MP  1992 

FJectromagactic  measnremeats  of  smlti-ycar  sea  see  esmg 
impube  radar  (m5.  3*p|  CR  IS-U 

Ekctromagnetic  mrasuremeats  of  msl^-year  sea  ice  wag 
impube  radar  (19*4.  p47.n3,  MP  2020 

Modehag  the  ricctromagnebc  property  trends  ta  tea  kc  and 
cxaaipk  impwbe  radar  asd  frrqutncy-domasn  ekctriunag- 
netic  see  thsekness  soundtag  resets  (19*4.  p57>l33, 

MP  2197 

EkCromagaetK  property  treads  ta  sea  icr.  Part  I  (iniT. 

d5p,  CR  rr-gg 

Mod^sg  the  eketromagnetx  property  trends  m  sea  set;  Pan 
I  |19*7.pN>T.235,  MP2339 

Ekctfoeuisettc  measurements  of  a  second-year  tea  icr  flje 
(!4*f.pt3l-l34,  MP2344 

Estmutmg  sea  we  ihwkacss  usag  tesc-of-flrght  data  from 
tmpdse  radar  socadmgs  (19*9.  top  ,  CR  99.22 

5ez  we  shwkaess  versus  tmpidse  radw  ume-of-faght  diu 
(l♦9^i.  p9|.u*j  MP2744 

Morrb.  CF.. 

Dependence  of  crtnhmg  sprnfk  erwrgy  ou  the  a^ct  ra^ 
and  the  structure  stWrtv  (19*4.  p  ja 3-374, 

MP  I74t 

Cnsshaag  we  forces  on  cybsdrwa!  structures  •ini4.  p  1-9, 

MP  1134 


Ice  forces  on  rigid.  verticaL  cylindrical  structures  (19$4. 

34p.,  CR  $4-33 

Sheet  ke  forns  on  a  conical  stricture:  an  eapcrimental  study 
(I9S5.  p44-54]  MP  1915 

Sheet  ke  forces  on  a  conical  structure:  an  cxpcrimenul  study 
(1915.  p.643-455)  MP  1994 

^Characteristic  frequency  of  force  variatioas  in  continuous 
crushing  of  sheet  ke  against  rigid  cyhadrieal  structures 

(1944.9.1-12,  MP2$I$ 

Impact  ke  force  and  pressure;  An  experimental  study  with 
urea  ke  (1944.  p.549-57^  MP  2$37 

Murrbun.  H.F. 

Airborne  eketromagnetk  sensing  of  sea  ke  thkkncss  (1947. 
77p,  MP2473 

Murvfaun.TX 

Corapurativc  tractive  perfonaanceof  mkrissipcd  and  coeven- 
tional  radial  tire  designs  (1944.  I  tp.,  SR  $4-39 

MUCSC.JX 

USACRREL  precise  thermbeor  meter  (1945.  34p., 

SR  $5-24 

Vibration  analysb  of  a  DEW*  Line  statioo  (19*4,  p.l5l3* 
1514,  MP2341 

Pretirainary  design  guide  for  arctk  equipment  (1949. 35p.) 

SR  $9-13 

MaMcfbuN. 

Hudson  River  ke  management  (1945.  p-94-110| 

MP  2174 

Communication  tower  king  in  the  New  Engbnd  rrgisn 
(1944.  >,  MP  2199 

C^trol/3d  .Tver  ke  cover  breakup;  port  {.Hudson  River  fld4 
txperin/mts  (19*4.  ^^4t-291,  MP  2391 

ControUed  rrver  we  cover  breakup:  part  2.  Timry  and 
numerical  model  studies  (19U.  p.293-305,  MP  2392 

Atmospherk  king  on  communicxuon  masts  m  New  England 
(1944.  44p.,  CR  94-17 

Framework  (vt  control  of  dynamk  ke  breakup  bv  river  regu¬ 
lation  (1949.  Up,  CR  99-12 

Mrihtrin.NJ>. 

Removal  of  atmospheric  ice  from  brond<Mt  towers  using  kar* 

frequency,  hsgk-amphcudc  vibrations  (1944,  4p.t 

MP  2539 

Framework  for  control  of  dyttamw  ice  breakup  bv  rbet  r^u- 
lation  (1949.  p79-92,  MP2537 

Evaluation  of  shear  strength  of  frrshwawr  we  adhered  fo 

icephobic  coatings  (11^  p.U9-iM)  MPISW 

MiRm.A. 

Frazd  ke  formation  in  torbuknt  flow  (197$.  p219>234, 

.MP  1135 

Meascremmt  of  the  shear  stress  on  tlw  underside  of  simulaicd 
kc  covers  (1990.  1  Ip,  CR  99-24 

MMb.RJL 

Red  and  ncar-mfrared  spectral  rcfkctance  of  snow  (1975. 

P345-340,  MP972 

Detesting  suuctsral  hca:  losses  uith  mohek  mfrared  thermog¬ 
raphy  Part  *:  Fs^wssr^g  quaatkarise  heat  loss  at  Duct- 
mouth  CoOegc.  Hanover.  New  Haarshire  (1974, 9p, 

CR  74-33 

Infrared  thermography  of  bss!dmgs:  qaysUttve  anabib  of 
window  edStrarion  kaiw  Federal  Offwe  RrMirg.  Ryriii^ 
ton,  Vensoet  (1977,  |7p|  SR  77-19 

Infrared  iheraography  of  buBdengs;  Omkutive  anripb  of 
Eve  birfc*-rgs  at  RwlctAacker  Air  Force  Rase.  Col^.bus. 
Ohio  (1977.  2tp,  SR  77-24 

Coenpurause  testing  system  of  the  ayptwabihty  foe  ra»«na 
ihcnna!  scasnsag  systems  for  detecting  heat  buses  tn  buBd- 
isgs  (1974.  pR7|-R?0,  MP  1212 

Ropf  respaase  l«  wmg  condsrions  (1979.  40p, 

CR  79-17 

Thermal  paitemsm  we  under  dyaaaic  loading  (19*3.  p240- 
243,  MP  1742 

Thermal  (2-5  4  mkremk  emrtusceof  dsathemanon*  materiab 
as  a  function  of  opewal  entwa!  an^  and  temperature 

(19*4.  p209-2:o,  MP  1943 

Time-Upse  thermography  a  unique  eketronw  imagmg  ap- 

pSwariim  (|9«4.  pta.**,  MP  2193 

Emrtiance.  a  bttk  andersto*^  snsge  decefcwi  m  flwrmri 
smagisg  a^hcaboos  (19*5.  p  72.7*,  MP  1942 

Thermal  eaauwvtty  «if  «feadwrmj.->*o  matrrtab  (19*5. 

p»72-47t,  MP  1943 

Reference  gmde  for  bcsldsog  ^gaoWKS  equiyiaent  and  tech- 
ssqurs  (19*4.  |4tp ,  MP  2224 

Test  of  a  prototype  advance  therms!  tmsgmg  system  ( I9*9. 

p  tl-<:,  MP  2445 

Rrfrrmcc  gmde  for  Kclfigg  &agso%:ws  eqwpaeitt  and  teeh- 
mques  ||9fu.  nap ,  5II  49.27 

Mnrdey.  D. 

fveld  tests  of  the  1  isetw  eocffWseal  of  sea  see  (19*5, 

iOti  CR  45-17 

laborswy  ^sdrtelds:sdwsofwef.'w^oneorflkwx;|{9Mi. 
p5Xu.ano,  MP2t24 

Murphey.  R.R. 

Chemvsl  eei^a^on  m  snov-ael  ,19*^.  p  2*2-2>a, 

MP  2757 

Murphy.  R. 

CahVsttn*  esbsdrvs!  bK-f^  anes«onwtrr  season  ,|9*ii. 

MPta49 

kdl  transfer  (orfliocuts  !o*  heat  srsd  momestosi  over  leads 
and  ^<ds«sas  (into,  p  If  75-Xtft,  MP  2tl7 

Murphy.  D. 

{  5  tuRdrs  Hpoc  puSCiesta-e  In:  |iU*}.  29p , 


Sn  43-29 


AUTHOR  INDEX 


Mvrtjr,  B.M. 

Reconnalmnce  observations  of  iong*term  natural  vegetation 
recovery  in  the  Cape  Thompson  region.  Alaska,  and  addi* 
tions  to  the  checklist  of  flora  (198S,  7Sp  ]  CR  85-11 
Mimjr,  D.P. 

Tun^  disturbances  and  recovery  following  the  1949  ex¬ 
ploratory  drilling,  Fish  Creek,  Northern  Alaska  (1978, 
Sip.]  CR  78-28 

Cout^  tundra  at  Barrow  (1980,  p  1-29}  MP  1358 

Reconnaissance  observations  of  long-term  i  atural  vegetation 
recovery  in  the  Cape  Thompson  regi^*'  ^  laska.  and  addi¬ 
tions  to  the  checklist  of  flora  (1985,  T./P]  V..,  ...  I* 

MumanAt  R-P- 

Trace  gas  analysis  of  Arctic  and  subarctic  atmosphere  (1971, 
p.199-203}  MP908 

Land  treatment  of  wutewater— cf**  *  studies  of  existing  dis¬ 
posal  systems  at  Quincy,  Was'  .’-^ton  and  Manteca,  Cali¬ 
fornia  (1976,  36p.)  MP920 

Effect  of  sediment  organic  matter  on  migration  of  various 
chemical  constituents  during  disposal  of  dredged  material 
(1976.  183p.]  MP967 

Composition  of  vapors  evolved  from  military  TNT  as  in¬ 
fluenced  by  temperature,  solid  composition,  age  and  source 
(1977,  25p]  SR  77-16 

Evaluation  of  existing  systems  for  land  treatment  of  wastewa¬ 
ter  at  Manteca,  California,  and  Quincy,  Washington  (1977, 
34p]  CR  77-24 

NtdMtt,  P.H. 

UV  radiational  i  fi  ;ts  on:  Martian  regolith  water  (1977. 
89p.)  MP  1072 

Nakaao,  Y. 

Prediction  and  validation  of  temperature  in  tundra  soils 
(1971,  p.193-197]  MP  907 

Theory  end  numerical  analysis  of  moving  boundary  problems 
in  the  hydro-dynamics  of  porous  media  (1978,  p.l25- 1 34i 

MP  1343 

Soil  lysimeters  for  validating  models  of  wastewater  renovation 
by  land  application  (1978,  tip]  SR  78-12 

Evaluation  of  the  moving  boundary  theory  in  Darcy's  flow 
through  porous  media  (1978,  p  |42-151}  MP  1147 

Simulation  of  the  movement  of  conservative  chemicals  in  soil 
solution  (1978.  p.371-380]  MP  1156 

Water  movement  in  a  land  treatment  system  of  wastewater  by 
overland  flow  (1979,  P.18S-206]  MP  1285 

Application  of  recent  results  in  functional  analysts  to  the 
problem  of  water  Ubles  (1979,  p.l8S-190]  MP  1269 
Traveling  wave  solution*  wf  saturated-unsati'rared  flow 
through  porous  media  (1980,  p  1 17-122]  MP  *21% 
Application  of  recent  results  in  functional  analysis  to  the 
problem  of  wetting  fronts  (1980,  p  314-318] 

MP  1307 

Particular  solutions  to  the  problem  of  hontontal  flow  of  water 
and  air  through  porous  media  near  a  wetting  front  (1980, 
p  81-85]  MPt341 

Particular  solutions  to  the  problem  of  vertical  flow  of  water 
and  air  through  porous  media  near  a  water  table  (1980, 
p.124-133]  Mr  1342 

Traveling  wave  solution  to  the  probletli  of  simultaneous  (low 
of  water  and  air  through  homogeneous  porous  media 
(IQIl,  pS7  64]  MP1419 

Relationship  between  the  ice  and  unfrozen  water  phases  m 
frcien  soil  as  determined  by  pulsed  nuclea:  magnetic  reso¬ 
nance  and  physical  d(o7rpt:o.i  data  4I982.  8p  j 

CR  82-15 

Mobility  ^'f  water  in  frozen  solM  (1982,  ‘:15p] 

MP  2012 

Use  of  rim''anty  solutions  lor  the  problem  cf  a  wetting  fiont 
•  a  question  of  unique  repre^Atstion  (1982,  p.]S6-166) 

MP  1840 

Transport  of  water  in  frozen  soil  1  Experimental  determi¬ 
nation  of  soil- w«ter  riiffusivity  under  isothermal  coodr.  .on., 
(1982,  p.221-226)  MP  1629 

Transport  of  water  in  f.'ozen  so*>.  2.  Effects  of  ice  on  the 
transport  of  water  under  (rothermal  conditions  ('983. 
p.l5-26j  MP  1601 

Relationship  between  the  ice  and  unfrozen  water  phases  in 
frozen  soils  a*  determined  by  pulsed  nuclear  resonance  and 
physical  desorption  data  (1983,  p.37-46)  MP  1632 

Asymptotic  behaviour  of  solutions  to  the  problem  of  wetting 
fronts  in  one-dimensiorial,  horizontal  and  inf  iite  porous 
media  (1983,  p  71-78]  MP  1720 

Soil-water  JiTusivity  of  vnsaturated  frozen  soils  at  subzero 
temperatures  (1983,  p.889-893]  MP  1664 

Water  migraihn  due  to  a  temperature  gradient  in  frozen  soil 
(1983,0  951-956)  MP  1666 

Transport  of  water  in  frozen  soil  1.  Experimental  determi¬ 
nation  of  soil-water  diffusivity  under  isothermal  conditions 
(1983,  8p)  CR  83-22 

Similarity  solutions  to  the  second  boundary  value  problem  of 
unsaturated  flow  th.  ough  porou  1  media  ( 1 933,  p  205-2 1 3i 

MP  1721 

Transport  of  water  in  frozvn  soil  3  Expc.iments  on  the  ei- 

fects  of  ice  content  (1984,  p  26-3^]  MP  1841 

Role  of  heat  and  water  t'snjport  in  fro  t  heavier  of  flne- 
grained  porous  media  under  negligible  ov  erburden  prcssu.e 
(1984,  p  93-102)  MP  1842 

Transport  of  water  in  frozen  «oil’  4  Analysis  of  experimental 
results  on  the  effects  of  ice  content  (1984.  p  5^>66) 

MP  1843 

Transport  of  water  in  frozen  soil  5.  Method  for  measuring  the 
vitx>r  dlTusiviiy  when  ice  is  absent  (1984,  p  172-179] 

MP  1819 


Similarity  solutions  of  the  Cauchy  problem  of  horizontal  flow 
of  water  through  porous  media  for  experimental  determina¬ 
tion  of  diffusivity  (1985,  p  2^31)  MP  1881 

Role  of  phase  equilibrium  in  frr^t  heave  of  fine-grained  soil 
under  negligible  overburden  pressure  (1985,  p  50-68) 

MP  1896 

Transport  of  water  tn  frozen  soil  6.  Effects  of  temperature 
(1987,  P.44-S0]  MP2213 

Method  for  measuring  the  rate  of  water  transport  due  to  tem¬ 
perature  gradients  in  unsaturated  frozen  soils  (1988,  p  412- 
417i  MP  2362 

'  «uiiiinear  problems  in  the  study  of  water  movement  in  frozen 
soiU  (1989.  p  383-393)  MP  2719 

Quasi-steidy  problems  in  freezing  toils:  1.  analysis  on  the 
steady  growih  of  an  Ice  layer  (1990,  p.2D7-226] 

MP  2695 

Transport  of  water  due  to  a  temperature  gradient  in  unsaiurat- 
ed  frozen  clay  (1990.  p.57-75)  MP  2701 

Nakato,  T. 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
nver  icc  jams  (1976,  97p  j  MP  1060 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  ice  jams  (1977,  45p  j  CR  77-09 

Unconventional  power  sources  for  ice  control  at  locks  and 
dams  (1989.  p.l07-t26)  MP  2572 

Nakauwa,  N. 

Results  from  indentation  tests  on  freshwater  ice  (1988. 
p.341-350]  MP  2495 

Nirita,  S. 

Comparative  mode!  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1989,  p.I/l-tH8)  MP  2751 

Comparative  model  tests  in  ice  of  a  (Radian  Coast  Guard  R- 
class  icebreaker  (1990,  p.31-52)  MP  2762 

National  Research  Coiindl.  Ad  Roc  Study  Groop  on  Ice 
Segregation  and  Frost  Heaving 
Ice  segregation  and  frost  heaving  (1984,  72p) 

MP  1809 

National  Research  CooncU.  Committee  on  Arctic  Seafloor 
Engineering 

Understanding  the  Arctic  sea  floor  for  engineering  purposes 
(1982,  141p]  SR83-25 

National  Research  Cotindl.  Polar  Research  Board. 
Committee  on  Permafrost 

Opportunities  for  permafrost-related  research  associated  with 
the  Trans-Alaska  Pipeline  System  (1975,  37p ) 

MP112i 

Neavc,  K.G. 

OclineAtion  end  engineering  characteristics  of  permafrost 
b(ne.(h  the  Beaufort  Sea  (1979,  p.93-li5)  MP  1287 
Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beau.ort  S«o  (1981,  p.125-157)  MP  1428 
Hyperbolic  reflixtionz  on  Beaufort  Sea  seismic  records 
(1981,  !6p]  CR  81-02 

Delineation  and  engineering  charactenstics  of  permafrost 
beneath  the  Beaufort  Sea  (1981,  p.137-156)  MP  1600 
Subsea  permafrost  in  Harrison  Bay,  Alaska,  an  interpretition 
from  v.i$mic  data  (1982,  62p  j  CR  82-24 

Seismic  velocities  and  subsea  permafrost  in  the  Beaufort  Sea. 

Alaska  (1983.  p.89^-898]  MP  1665 

Determining  distnbution  patterns  of  ice-bonded  permafrost  in 
the  U.S.  Beii/ort  Sea  f.om  seismic  data  (1984,  p237- 
258)  MP  1839 

Some  aspects  of  interpreting  seismic  data  for  information  on 
shallow  subsea  permafrost  (1985,  p.61-65)  MP  1954 

NeiU,  CR. 

O.erview  of  Tanana  River  monitoring  and  research  studies 
nsar  Fairbanks,  Alaska  1984,  98p.  +  5  appends) 

SR  84-37 

Nelson,  F. 

Observations  on  >cr-cored  mounds  at  Sukakpak  Mountain, 
south  central  brooks  Penge,  Alaska  (1983,  p  91-96) 

Pi?  1653 

Nemnrlch,  J. 

Comparative  nesr.mithmeter  wave  propagation  properties  of 
snow  or  rain  (1983.  o  *;.x-l29)  MP  1690 

Aiten..ation  and  backscalter  for  snow  and  sleet  at  96, 1 40,  and 
225  GHz  (1984,  p4l.52)  MP  1864 

NevH,  D.E. 

Ice  forces  cn  vertical  piles \\917  p  lti4-114j  MP  1024 
Ice  fc.ccs  on  model  structures  (1975.  p.400-407) 

MP  363 

Le  forces  on  simulated  structures  (1975.  p.387-396} 

MP864 

Interpretation  of  the  tensile  strength  of  ice  under  inaxial 
stress  (l?-'6,  p.375-387j  MP  996 

Interpretation  of  the  tensile  strength  of  ice  under  triaxial 
stresses  (1976,  TR  76-05 

Creep  the<vy  for  a  floating  tee  sheet  rl976,  98p] 

SR  76-04 

Icc  forces  on  verticil  piles  (1977, 9pi  CR  77-10 

Icebreaker  simulation  (1977,  9p )  CR  77-16 

Concentrated  lords  in  a  floating  ice  sheet  (1977,  p237« 
215)  MP1062 

Bearing  capacity  of  m«.r  ice  for  vehicles  (1978,  22p.) 

CR  78-03 

Safe  ICC  loads  computed  with  a  pocket  calculator  (1979. 

p  205-223)  MP  1249 

lending  and  '1u<^ltng  of  a  wedge  on  an  ehs.ic  foundation 
(1980,  p  278-288)  MP  1303 

Review  of  buckling  analyses  of  ice  sheets  (1980.  p  13 1  - 1 46) 

MP  1322 


Newton,  J.L. 

International  Workshop  on  the  Seasonal  Sea  Ice  Zone,  Mon¬ 
terey,  ^hfomia,  Feb.  26-Mar.l,  1979  [1980,  35^^ 

Ng,E. 

Thermal  properties  and  regime  of  wet  tundra  soils  at  Barrow, 
Alaska  (1978,  p.47.53)  MP  1096 

NIedoroda,  A. 

Preliminary  simulation  of  the  formation  and  infllting  of  tea  ice 
gouges  (1986,  p  259-268}  MP  2211 

NIedoroda,  A.W. 

Preliminary  simulation  study  of  sea  ice  induced  gouges  in  the 
sea  floor  (1985.  p.126-135]  MP  1917 

Numencat  simulation  of  ice  gouge  formation  and  infliling  on 
the  shelf  of  the  Beaufort  Sea  (1985,  p.393-407] 

MP  1904 

Ice  gouge  hazard  analysis  (1986,  p.S7-66)  MP  2106 
Nledringhans,  E.L. 

Prevention  of  freezing  and  other  cold  weather  problems  at 
wastewater  treatment  facilities  (1985, 49p.)  SR  85-11 
Nledrlngkaos,  L. 

Maintiining  frosty  facilities  (1985,  p.9-15}  MP  1949 

Cold  weather  O&M  (1985,  p.10-15]  MP  2070 

Nielsen,  K.G. 

Investigation  of  the  snow  sdjacen  to  Dye-2,  Greenland 
(1981,  23p]  SR  81-03 

Nlgiffl,  D. 

Flexure  and  fracture  of  macrocrystalline  SI  type  freshwater 
tee  [1988,  p.39.46]  MP  2311 

NUud,  J.P. 

Design  implications  of  subsoil  thawing  (1984,  p4S-103) 

MP  1706 

Nobles,  L.H. 

Influence  of  irregularities  of  the  bed  of  an  ice  sheet  on  deposi¬ 
tion  rate  of  till  (1971,  p.l  17-126]  MP  1009 

NoIea-HoeksemA  R.C. 

Measurement  o  the  resistance  of  imperf^tly  elastic  rock  to 
the  propagation  of  tensile  cracks  (1985,  p.7827-7836] 

MP  2052 

Novick,  M.A. 

Losses  from  the  Fort  Wainwnght  heat  distribution  system 
[1981.  29p]  SR  11-14 

Nylund,  J.R. 

Engineering  aspects  of  an  experimental  system  for  land  reno¬ 
vation  of  secondary  effluent  (1978,  26p.i  SR  78-23 
O'Brien.  H. 

Atmospheric  conditions  and  concurrent  snow  crystal  obser¬ 
vations  during  SNOW-ONE-A  (1983,  p.3-18] 

MP  1754 

Snow-cover  characteriulion.  SADARM  support  (1984, 
p409-4U)  MP209S 

Thermal  measurements  in  snow  (1986,  p.183-193] 

MP  2660 

Overview  of  obscuration  in  the  cold  environment  (1988, 
p  537-555)  MP  2609 

Snow  as  a  thermal  background  preliminary  results  from  the 
1987  fleld  test  (1989,  p.5'24]  MP  2634 

O'Brien,  H.W. 

Red  and  near-infrared  spectral  reflectance  of  snow  (1975, 
p.345'360)  MP  872 

Observations  of  the  ultraviolet  spectral  reflectance  of  snow 
(1977,  19p)  CR  77-27 

Near-infrared  reflectance  of  snow-covered  substrates  (1981, 
17p)  CR  81-21 

Snow  crystal  habit  (1982,  p  181-216)  MP  1561 

Snow  cover  characterization  [1982,  p.SS9-577) 

MP  1564 

Problems  in  snow  cover  charactenzation  [1982,  p  139-147) 

MP  \ni 

Catalog  of  smoke/obscurant  charactenzation  instruments 
(1984.  p  77-82]  MP186S 

Overview  of  meteorological  and  snow  cover  cl  r  ''zation 
at  SNOW-TWO  (1984,  p  171-191)  1168 

Meteorological  and  snow  cover  measurements  ai  orayling, 
Michigan  (1985.  p.212-229)  MP  2176 

Odar,  P. 

IMPACT  OF  SPHERES  ON  ICE  CLOSURE  (1972. 
p.473)  MP  988 

Oeschger,  H. 

C-t4  and  other  isotope  studies  on  natural  ice  (1972.  p  D70- 
D92)  MP  1052 

Ohstrom,  E.G. 

Cantilever  beam  tests  on  reinforced  ice  [1976,  12p) 

CR  76-07 

O'Keefe,  J. 

Laboratory  experiments  on  icing  of  rotating  blades  (1979, 
p  85-92)  MP1236 

Studies  of  high-speed  rotor  icing  under  natural  conditions 
(1983.  p  117-123]  MP1634 

Oleskiw,  M.M. 

Computer  modeling  of  time-dependent  rime  icing  in  the  at¬ 
mosphere  (1983.  74p)  CR '»3-02 

Oliphant,  J.L. 

Relationship  between  the  ice  and  unfrozen  water  phases  m 
frozen  soil  as  determined  by  puiicd  nuclear  magnetic  reso¬ 
nance  and  physical  desorption  data  rl982,  8p] 

CR  82-15 

Companion  of  unfrozen  water  contents  measured  by  DSC 
and  NMR  (1982.  pi  15-12!)  MT  1594 


254 


AUTHOR  INDEX 


Mobility  of  water  in  frozen  soiti  (1982,  cl5p] 

MP  2012 

Method  fo'  meaauring  enriched  levels  of  deuterium  in  soil 
water  (1982,  12p]  SR  82*25 

Transport  of  water  in  frozen  soil.  1.  Experimental  determi* 
nation  of  soihwater  diffUsivity  under  isothermal  conditions 
t!982,p.221-226j  MP  1629 

Assessment  of  the  treaUbility  of  toxic  organics  by  overland 
now  (1983,  47p.j  CR  83*03 

Transport  of  water  in  frozen  soil.  2.  Effects  of  ice  on  the 
transport  of  water  under  isothermal  conditions  rl983, 
p.15.26]  MP  1601 

Relationship  between  the  ice  and  unfrozen  water  phases  in 
frozen  soUs  as  determined  by  pulsed  nuclear  resonance  and 
physic^  desorption  data  (1983,  p.37*46]  MP  1632 
Effect  of  unconHned  loading  on  the  unfrozen  water  content 
of  Manchester  sUt  (1983,  17p.]  SR  83*18 

Soihwater  diffbsivity  of  unsaturated  frozen  soils  at  subzero 
temperatures  (1983,  p  889*893)  MP  1664 

Water  migration  due  to  a  temperature  gradient  in  frozen  soil 
(1983,  p,951.956j  MP  1666 

Transport  of  water  in  frozen  soil.  1.  Expenmental  determi* 
nation  of  soil*water  difftuivity  under  isothermal  conditions 
(1983,  8p.)  CR  83*22 

Isothermal  compressibility  of  water  mixed  with  Na*saturated 
montmonilonite  (1983,  p45*5(b  MP  2066 

Transport  of  water  in  frozen  soil*  3.  Experiments  on  the  ef* 
fects  of  ice  content  (1984,  p.28*34]  MP  1841 

Effects  of  tow  temperatures  on  the  growth  and  unfrozen  water 
content  of  an  aquatic  plant  (1984,  8p  j  CR  84*14 

Transport  of  water  in  frozen  soil*  4  Analysis  of  experimental 
results  on  the  effects  of  ice  content  (1984,  p.S3*66) 

MP  1843 

Effects  of  soluble  salts  on  the  unfrozen  water  contents  of  the 
Unzhou,  P.R.C.  silt  (1984,  18p.]  CR  84*16 

Effects  of  magnetic  particles  on  the  unfrozen  water  content  of 
frozen  soils  determined  by  nuclear  magnetic  resonance 
(1984,  p  63*73)  MP  1790 

Deuterium  diffusion  in  a  soil*water*ice  mixture  ( 1 984,  1 1  p  ] 

SR  84*27 

Experimental  measurement  of  channeling  of  flow  in  porous 
media  (1985,  p.394-399)  MP  1967 

Effects  of  soluble  salts  on  the  unfrozen  water  contents  of  the 
Lanzhou.  PRC.  sill  (1985,  p.99*109i  MP  1933 

Water  migration  in  unsaturated  frozen  morin  clay  under  lin* 
ear  temperature  gradients  (1985,  p.ni*t22) 

MP  1934 

Experimental  study  on  factors  affecting  water  migration  in 
frozen  monn  clay  (1985,  p.t23*128]  MP  1897 

Model  for  dielectric  constants  of  frozen  soils  (1985.  p  46* 
57)  MP  1926 

Prediction  of  unfrozen  water  contents  in  frozen  soils  by  a  two* 
point  or  one*poini  method  (1985,  p  83*87)  MP  1929 

SoiUwater  potential  and  unfrozen  water  content  and  tempera* 
tu.etl985,p.l*14)  *  MP  1932 

Toxic  organics  removal  kinetics  in  overland  flow  land  treat* 
mcnt(1985,p.707.7l8)  MP2111 

Factors  affecting  water  migration  in  frozen  soils  (1987. 
16p)  CR  87*09 

OlseB,  R.O. 

Comparative  near*millimetcr  wave  propagation  properties  of 
snow  or  rain  (1983,  p.ll5*129)  MP  1690 

O'NellhK. 

Analysis  of  coupled  heat  and  moisture  flow  m  an  unsaturated 
soil  (1979,  p.304*309)  MP  1259 

Numerical  solutions  for  rigid*ice  model  of  secondary  frost 

heave  (1980,  p.656*669j  MP  1454 

Continuously  deforming  finite  elements  for  the  solution  of 
parabolic  problems,  with  and  without  phase  change  (1981. 
r81-96)  MP  1493 

Bottom  heat  transfer  to  water  bodies  in  winter  (1981.  8p  ] 

SR  81*18 

Highly  efficient,  oscillation  free  solution  of  the  transport 
equation  over  long  times  and  large  spaces  (1981,  p  1665* 
i2?5)  MP  1497 

One*dimensional  transport  from  a  highly  concentrated,  trans¬ 
fer  type  source  (1982,  p.27*36)  MP  1489 

Numerical  solutions  for  a  rigid-ice  model  of  secondary  frost 
heave  (1982,  Up)  CR  82*13 

Mobility  of  water  in  frozen  soils  (1982,  ct5p } 

MP2012 

Simple  fixed  mesh  finite  element  solution  of  two-dimensional 
phase  change  problems  (1983,  p  653*658)  MP  1584 

Physics  of  mathematical  frost  heave  models  a  review  (1983, 
p.275*291)  MP  1588 

2*d  transient  freezing  in  a  pipe  with  turbulent  flow,  using  a 
continually  deforming  mesh  with  finite  elements  (1983. 
p.l02*U2)  MP1893 

Solution  of  2*d  axisymmetnc  phase  change  problems  on  a 
fixed  mesh,  with  zero  width  phase  change  zone  H983, 
p.l34*146)  MP  1894 

Boundary  integral  equation  solution  ci  moving  boundary 

phase  change  problems  (1983,  p  1825*1850) 

MP  2093 

Use  of  transfinite  mappings  with  finite  elements  on  a  moving 
mesh  for  two-dimensional  phase  change  (1983.  p.85*l  10) 

MP  2161 

Fixed  mesh  finite  element  solution  for  cartesian  iNfco-dimcn- 
sional  phase  change  (1983.  p  436*441)  MP  1702 

Compuution  of  porous  medio  natural  convection  flow  and 
phase  change  (1984.  p  213*229}  MP  1895 


ExClt  itionofa  rigid  ice  model  of  fr<»t  heave  (1985,  p.281*  i 
:96)  MP  1880 

’Hiermal  convection  in  snow  (1985,  61p.)  CR  85*09 

Experiments  on  therms!  convection  In  snow  (1985,  p.43*  < 

47,  MP  2006 

Finite  element  simulation  of  ice  crystal  growth  in  subcooled 
si^ium-chloride  solutions  (1985,  p.527-532) 

MP  2100 

Transient  two-dimensional  phase  change  with  convection, 
using  deforming  finite  elements  (1985,  p  229*243) 

MP  2162  ] 

Theory  of  frit  .ral  convection  in  snow  (1985,  p  10,641*10.* 

649)  MP  1957 

Moving  boundary— moving  mesh  analysis  of  phase  change 
using  finite  elements  vnlh  transfinite  mappings  rl986. 
p  591*607,  MP2159 

Natural  convection  in  sloping  porous  layers  (1986,  p.697* 

710]  MP  2158 

Finite  element  simulation  of  planar  instabilities  during 
solidification  of  an  undercooled  melt  (1987,  p.81*l  1 1, 

MP  2585 

Information  systems  planning  study  (1987,  48p.) 

SR  87*23 

XYFREZ.4  user’s  manual  (1987,  55p.)  SR  87*28 

Signal-processing  algorithm  for  the  extraction  of  thin  freshwa- 
ter-ice  thickness  from  short  pulse  radat  data  (1990,  p  137* 

143]  MP  2698 

Onstott,  R.G. 

Surface-based  scatterometer  results  of  Arctic  sea  ice  (1979, 
p.78.85)  Ml*  1260 

100  MHz  dielectric  constant  measurements  of  snow  cover* 
dependence  on  environmental  and  snow  pack  parameters 
(1985,  p  829*834)  MP  1913 

Radar  backscatter  measurements  over  saline  ice  rl990, 
p603*6l5)  MP  2741 

Opitz,  B.K. 

Environmental  factors  and  standards  for  aimosphcnc  obKu* 
ranis,  climate  and  terrain  (1987,  137p)  MP  2309 

Oreutt,  J.A. 

Observations  of  low*freqttency  acoustic-to-selsmic  coupling 
in  the  summer  and  winter  (1989,  p.3S2-359) 

MP  2654 

Acoustic  pulse  propagation  above  grassland  and  snow  com¬ 
parison  of  theoreucal  and  expenmental  waveforms  (1990. 
p  93*100)  r«r  2573 

Ormsby,  J.P. 

Landsat  digital  analysts  of  the  initial  recovery  of  the  Kokolik 
River  tundra  fire  area.  Alaska  (1979,  15p)  MP  1638 

LANDSAT  digital  analysis  of  the  initial  recovery  of  burned 
tundra  at  Kokolik  River,  Alaska  (1980,  p  263*272i 

MP  1391 

O'Rourke,  M. 

Snow  load  data  analysis,  winter  1976*77  (1977,  9p  -f  ap¬ 
pends  )  MP  2427 

Analysis  of  roof  snow  load  case  studies;  uniform  loads  (1983, 
29p  )  CR  83*01 

Proposed  code  provisions  for  dnflcd  snow  loads  rl986, 
p  2080-2092)  MP2148 

O'Rourke,  M  J. 

Snow  loads  on  structures  (1978,  p  418-428)  MP  1801 

Uniform  snow  loads  on  structures  (1982,  p  2781*2798) 

MP  1574 

Osgood,  S. 

Lessons  learned  from  examination  of  me  nbrane  roofs  in  Alas¬ 
ka  (1986,  p  277*290,  MP  2003 

O'Stcen,  D.A. 

Ice  engineering  (1980,  p.4l*47j  MP  1602 

Osterkamp.  T.E. 

Yukon  River  breakup  1976  (1977,  p.592-596,  MP  960 
Chemistry  of  interstitial  water  from  subsea  permafrost, 
Prudhoc  Bay,  Alaska  (1978,  p92*98}  MP  1385 

Break-up  dates  for  the  Yukon  River,  Pt  1  Rampart  to  White* 
horse.  1896*1978  (1979,  c50  leaves,  MP  1317 

Break-up  dates  for  the  Yukon  River.  Pt  2  Alakanuk  to  Tana* 
na.  1883*1978  (1979,  c50  leaves,  MP  1318 

Break-up  of  the  Yukon  River  at  the  Haul  Road  Bridge  1979 
(1979.  22p.  +  Figs,  MP1315 

Oft,  R. 

Prevention  of  freezing  and  other  cold  weather  problems  at 
wastewater  treatment  facilities  (1985,  49p ,  SR  85*1 1 
Outcalt,  S.l. 

Computer  simulation  of  the  snowmelt  and  soil  thermal  regime 
at  Barrow,  Alaska  (1975,  p  709*715,  MP  857 

Computer  modeling  terrain  modifications  in  the  arctic  and 
subarctic  (1977,  p  24*32,  MP  971 

Thermal  properties  and  regime  of  wet  tundra  soils  at  Barrow. 

Alaska  (1978,  p  47*53,  MP  1096 

Observations  on  icc*corcd  mounds  at  Sukakpak  Mountain, 
south  central  Brooks  Range.  Alaska  (1983,  p  91*96, 

MP  1653 

Relationships  between  estimated  mean  annual  air  and  perma* 
frost  temperatures  m  North-Central  Alaska  (1983,  p  462- 
467}  MP  1658 

Potential  responses  of  permafrost  toclimatic  warming  fI984. 
p  92*105)  MP  1710 

Ovcnshinc,  A.T. 

Subsidence,  inundation,  and  sedimentation  environmental 
consequences  of  the  1964  Alaska  earthquake  in  the  Portage. 
Alaska  area  (1974.  p  3*9,  MP  2409 

Placer  River  SiU— an  intertidal  deposit  caused  by  the  1964 
Alaska  earthquake  (1976.  p  151*162,  MP  2410 


Overgaard,  S. 

Ice  properties  in  the  Greenland  and  Barents  Seas  during  sum¬ 
mer  (1983,  p.142-164)  MP  2062 

Oxton,  A, 

Computer  interfacing  of  meteorological  sens..is  in  a  severe 
weather  and  high  RFl  environment  (1985,  p  205-21!) 

MP  2175 

Reliable,  inexpensive  radio  telemetry  system  for  the  transfer 
of  meteorological  and  atmospheric  data  from  mountain-top 
sites  (1986.  6p ,  MP  2107 

Page,  P.W. 

Geochemistry  of  subsea  permafrost  at  Prudhoc  Bay.  Alaska 
(1978.  70p,  SR  78*14 

Palazzo,  AJ. 

Effects  of  wastewater  application  on  the  growth  and  chemical 
composition  of  forages  (1976,  8p ,  CR  76*39 

Reclamation  of  acidic  dredge  soils  with  sewage  sludge  and 
lime  at  the  Chesapeake  and  Delaware  Canal  (1977, 24p.] 

SR  77*19 

Land  application  of  wastewater  forage  growth  and  utilization 
of  applied  nitrogen,  phosphorus  and  potassium  (1977, 
p  171-180)  MP975 

Utilization  of  sewage  sludge  for  terrain  stabilization  in  cold 
regions  (1977,  45p ,  SR  77*37 

Uptake  of  nutrients  by  plants  irrigated  with  mumcipat  was¬ 
tewater  efllucnt  (1978,  p  395*404,  MP  1151 

Growth  and  nutrient  uptake  of  forage  grasses  when  receiving 
various  application  rates  of  wastewater  (1978,  p 

Effects  of  wastewater  and  sewage  sludge  on  the  growth  and 
chemical  composition  of  turfgrass  (1978,  1  Ip ) 

SR  78*20 

Five*ycar  performance  of  CRREL  land  treatment  test  cells; 
water  quality  plant  yields  and  nutrient  uptake  (1978, 
24p)  SR  78*26 

Land  treatment  system*  and  the  environment  (1979,  p.201- 
225)  MP  1414 

International  and  national  developments  in  land  treatment  of 
wastewater  (1979,  28p ,  MP  1420 

Utilization  of  sewage  sludge  for  terrain  stabilization  in  cold 
regions,  Part  2  (1979,  36p ,  SR  79*28 

Land  application  of  wastewater  effect  on  soil  and  plant  potas¬ 
sium  (1979,  p  309*312,  MP1228 

Utilization  of  sewage  sludge  for  terrain  stabilization  in  cold 
regions.  Pt.  3  (1979,  33p)  SR  79*34 

Revegetation  at  two  construction  sites  in  New  Hampshire  and 
Alaska  (1980,  21p)  CR  80*03 

Wastewater  treatment  in  cold  regions  by  overland  flow 
(1980,  14p)  CR  80-07 

Forage  grass  growth  on  overland  flow  systems  (1980,  p.347* 
3$4)  MP  1402 

Seasonal  growth  and  accumulation  of  nitrogen,  phosphorxis. 
and  potassium  by  orchardgrass  irrigated  with  municipal 
waste  water  (1981,  p  64*68}  MP  1425 

Plant  growth  on  a  gravrl  soil  greenhouse  studies  (198 1, 8p ) 

SR  81*04 

Seasonal  growth  and  uptake  of  nutrients  by  orchardgrass  irri¬ 
gated  with  wastewater  (1981,  I9p)  CR  81*08 

Seven-year  performance  of  CRREL  slow-ratc  land  treatment 
prototypes  (1981,  25p ,  SR  81*12 

Wastewater  treatment  by  a  prototype  slow  rale  land  treatment 
system  (1981,  44p )  CR  81*14 

Vegetation  selection  and  management  for  overland  flow  sys¬ 
tems  (1982,  p.l35*154)  MP1511 

Preliminary  assessment  of  the  nutrient  film  technique  for  was¬ 
tewater  treatment  (1982,  I5p)  SR  82*04 

Plant  growth  and  management  for  wastewater  treatment  in 
overland  flow  systems  (1982,  21p ,  SR  82*05 

Sewage  sludge  aids  revegetation  [1982,  p.l98*30l] 

Long-term  plant  persistence  and  restoration  of  acidic  dredge 
soils  with  sewage  sludge  and  lime  (1983,  1  Ip, 

CR  83*28 

Effects  of  low  temperatures  on  the  growth  and  unfrozen  water 
content  of  an  aquatic  plant  (1984,  8p)  CR  84*14 

Effect  and  disposition  of  TNT  in  a  terrestrial  plant  (1986, 
p  49*52,  MP2098 

Effect  and  disposition  of  TNT  in  a  terrestrial  plant  and  valida¬ 
tion  of  analytical  methods  (1986.  17p ,  CR  86*15 

Effects  of  temperature  and  species  on  TNT  injury  to  plants 
[1988.  7p,  SR  88*16 

Ejects  of  soil  covers  on  iate*fall  seedings  of  four  tall  fescue 
varieties  (1989.  5p )  SR  89*17 

Palmer,  R.A. 

Clear  improvement  in  obscuration  (1985,  p  476*477, 

MP  2067 

Thermal  n*..)dcl  for  snow-covered  terrain  (1989,  p  25*36) 

^  MP  2625 

Pangburn,  T. 

Use  of  Landsat  data  for  predicting  snowmelt  runoff  in  the 
I  upper  Saint  John  River  basin  (1983,  p  519*533, 

MP  1694 

I  Use  of  radio  frequency  se..sor  for  snow/soil  moisture  water 
content  measurement  (1983.  p.33'42,  MP  1689 

1  Hydrologic  forecasting  using  Landsat  data  (1983,  p  159- 
168,  MP169I 

!  USACRREL's  snow.  icc.  and  frozen  ground  research  at  the 
1  Sleepers  River  Research  Watershed  (1984.  p  229  240, 

)  MP  2071 


255 


AUTHOR  INDEX 


Pangbun,  T.  (coat) 

WMO  solid  precipiuUon  measurement  intercompanson  at 
Sleepers  River  Research  Watershed  [1987,  p.!-7j 

MP  2396 

Forecasting  of  snowmelt  runoff  using  water  temperature  data 
[1987,  p.l08-lPi  MP  2398 

Data  redut’v'on  of  GOES  information  from  DCP  networks 
[1989,  15p)  SR  89-29 

Accuracy  and  prc.'sion  of  GOES  data  collection  platforms 
for  temperature  meuurements  [1989,  I4p.)  SR  89-37 

Paquette,  RG. 

“Pack  ice  and  icebergs”— report  to  POAC  79  on  problems  of 
the  seasonal  sea  ice  zone*  an  overview  (1979,  p  320-337f 

MP  1320 

Parker,  B.C. 

Ross  Ice  Shelf  Project  environmental  impact  statement  July, 
1974  (1978,  p7-36j  MP  1075 

Planetary  and  extraplanetary  event  records  in  polar  ice  caps 
[1980,  p.l8-27j  MP  1461 

Nitrogenous  chemical  composition  of  antarctic  ice  and  snow 
(1981,  p79-8lj  MP1541 

Nitrate  fluctuations  m  anurctic  snow  and  flm  potential 

sources  and  mechanisms  of  formation  [1982,  p  243-248i 

MP  1551 

Parker,  L. 

Surface  changes  in  well  casing  pipe  exposed  to  high  concen¬ 
trations  of  organics  in  aqueous  solution  [1990,  14p  ] 

SR  90-07 

Parker,  L.V. 

Disinfection  of  wastrwater  by  microwaves  [1980,  15p] 

SR  80-01 

Dyrsmics  of  NH4  and  N03  in  cropped  soils  irrigated  with 
wastewater  [19^3,  20p  ]  SR  80-27 

Effect  of  soil  temperature  and  pH  on  nitrification  kinetics  in 
soils  receiving  a  low  level  of  ammonium  enrichment  [1981, 
37p)  SR  81-33 

Baseline  water  quality  measurements  at  six  Corps  of  Engi¬ 
neers  reservoirs.  Summer  1981  [1982,  55p]  SR  82-30 
Assessment  of  the  treatability  of  toxic  organics  by  overland 
flow  (1983, 47p)  CR  83-03 

Corps  of  Engineers  land  treatment  of  wastewater  research 
program*  an  annouted  bibliography  [1983,  82p] 

SR  83-09 

Impact  of  dredging  on  water  quality  at  Kewaunee  i^rbor 
Wisconsin  [1984,  16p]  CR  swi 

Impact  of  slow-rate  land  treatment  on  groundwater  quality: 

toxic  organics  [1984,  36p  j  CR  84*30 

Toxic  organics  removal  kinetics  in  overland  flow  land  treat¬ 
ment  (1985,  p707-718j  MP2111 

lee  nucleation  activity  of  antarctic  marine  microorganisms 
(1985,  p  126-128)  MP  2217 

Suiubihty  of  polyvinyl  chloride  pipe  for  monitoring  TNT, 
RDX,  HMX  and  DNT  in  groundwater  [1985,  27p) 

SR  85-12 

Suitability  of  polyvinyl  chloride  welt  casings  for  monitoring 
munitions  in  ground  water  (1986,  p.92-98]  MP  2t7l 
Removal  of  trace-level  organics  by  slow-rate  land  treatment 
[1986,  p  1417-1426)  MP  2170 

Decontamination  of  chemical  agents  on  the  winter  battlefield. 
A  literature  review  and  preliminary  assessment  [1988, 
48p.j  CR  88*07 

Influence  of  well  casing  materials  on  chemical  species  in 
ground  water  (1988,  p  450-461]  MP  2456 

Alternative  methods  of  using  STB  for  decontamination  at  low 
:<*mperatures  (1989,  13p.]  SR  89-33 

Influence  of  ground  water  monitoring  well  casings  on  metals 
and  organic  compounds  in  well  water  (1989,  9p  j 

MP  2717 

Evaluation  of  four  well  casing  materials  for  monitoring  select¬ 
ed  trace  level  organics  in  ground  water  [1989,  29p) 

CR  89-18 

CBR  operations  in  cold  weather,  a  bibliography,  Vol  1  (1989. 

88pj  MP2S74 

Influence  of  casing  materials  on  trace-level  chemicals  in  well 
water  [1990,  Up  j  MP  2720 

Parrish.  S. 

Selected  climatic  and  soil  thermal  characteristics  of  the 
Prudhoe  Bay  region  (1975.  p.3-l2j  MP  1054 

Parrott,  W.H. 

Portable  instrument  for  determining  snow  characteristics 
related  to  trafflcability  (1972.  p.193-204]  MP  886 

Some  effects  of  air  cushion  vehicle  operations  on  deep  snow 
(1972,  p  214-241)  MP  887 

Parsilnea,  N. 

Regelation  and  the  deformation  of  wet  snow  (1978.  p  639- 
650]  MP1172 

Patrick.  W.H.,  Jr. 

Water  movement  in  a  land  treatment  system  of  wastewater  by 
overland  flow  (1979,  p  185-206)  MP  1285 

Nitrogen  transformations  in  a  simulated  overland  flow  was¬ 
tewater  treatment  system  (1980.  33p]  SR  80-16 

Patterson,  W.A.,  III 

Tussock  replacement  as  a  means  of  stabilizing  fire  breaks  In 
tundra  vegetation  (1981.  p  188*189)  MP  1804 

Paalson,  CA. 

Turbulent  heat  flux  from  Arctic  leads  (1979,  p, 57-91) 

MP  1340 

Observations  of  condensate  profiles  over  Arctic  leads  wuh  a 
hot-flim  anemometer  (1981.  p.437-460]  MP  1479 


Payne,  J.O.,  Jr. 

Full-depth  and  granular  base  course  design  for  frost  areas 
(1983,  p  27-39)  MP  1492 

Pazsint,  D.A. 

Insulating  and  load-supporting  properties  of  sulfur  foam  for 
expedient  roads  in  cold  regions  (1979,  21p} 

CR  79-18 

Peck,  L. 

Review  of  methods  for  generating  synthetic  seismograms 
(1985,  39p)  CR  88-10 

Measurement  of  the  resistance  of  imperfectly  elastic  rock  to 
the  propagation  of  tensile  cracks  (1985,  p.7827-7836) 

MP  2052 

Microstructure  and  the  resistance  of  rock  to  tensile  fracture 
[1985,  p  11,533-11.546)  MP  2157 

Acoustic-to-seismic  coupling  through  a  snow  layer  fl987. 

P  47-55)  mI*2294 

Ground  motion  induced  by  an  acoustic  pulse,  and  its  winter¬ 
time  variations  (1988,  p  361-385)  MP  2597 

Acoustically  induced  ground  motion  m  sand  under  winter 
conditions  [1989,  p.37-54)  MP  2626 

Seismic/acoustic  experiments  at  SNOW  IV  [1989,  p  155- 
167]  MP  2646 

Contrast  and  visibihty  under  winter  conditions  with  applica¬ 
tion  to  motion  detection  systems  (1989,  8p.) 

CR  89-17 

Peirent,  R. 

Prevention  of  freezing  and  other  cold  weather  problems  at 
wastewater  treatment  facilities  (1985,  49p )  SR  85-1 1 

Penner,  E. 

Designing  for  frost  heave  conditions  (1984,  p  22*44] 

MP  1705 

Perham,  R.E. 

Ice  forces  on  vertical  piles  [1972,  p  104-1 14]  MP  1024 
Forces  on  an  tee  boom  in  the  Beauhamois  Canal  (1975, 
p.397-407)  MP  858 

St  Marys  River  ice  booms  Design  force  estimate  and  field 
measurements  (1977,  26p)  CR  77-04 

Ice  forces  on  vertical  piles  (1977, 9p )  CR  77-10 

Some  economic  benefits  of  ice  booms  (1977,  p  570-591] 

MP9S9 

Ice  and  ship  effects  on  the  St  Marys  River  ice  booms  1 1 978, 

P  222-230-  MP1617 

.osiiiing  moment  in  a  rectangular  ice  boom  timber  or  pontoon 
(1978.  p  273-289)  MP  1136 

Performance  of  the  St.  Marys  River  ice  booms,  1976-77 
(1978.13?]  CR  78-24 

Harnessing  frazil  ice  (198 1.  p  227-237}  MP  1398 

Ice  control  arrangement  for  winter  navigation  (1981,  p.  1096- 
1 103)  MP  1449 

Tests  of  frazil  collector  lines  to  assist  ice  cover  formation 
(1981,  p.442-448)  MP  1488 

Ice  sheet  retention  structures  (1983,  33p )  CR  83-30 

Effectiveness  and  influences  of  the  navigation  ice  booms  on 
the  St.  Marys  (1984,  12p)  CR  84-04 

Observations  during  BRIMFROST  ’83  (1984,  36pi 

SR  84-10 

Ice  sheet  retention  structures  (1984,  p.339-348) 

MP  1832 

Determining  the  effectiveness  of  a  navigable  ice  boom  [1985, 
28p]  SR  85-17 

Preliminary  study  of  a  structure  to  form  an  ice  cover  on  nver 
rapids  during  winter  (1986,  p  439-450)  MP  2128 

Short-pulse  radar  investigations  of  freshwater  ice  sheets  and 
brash  ice  (1986.  lOp)  CR  86-06 

Floating  debns  control,  a  literature  review  (1987,  22p.  + 

4  Ip.  of  append)  MP  2252 

Inventory  of  ice  problem  sites  and  remedial  ice  control  struc¬ 
tures  (1988,  9p)  SR  88-07 

Preliminary  results  of  an  experiment  using  a  16  ft  x  50  ft  long 
frazil  collector  line  array  (1988.  p  139-156]  MP  2474 
Modeling  ice  restraint  forces  in  an  ice  boom  (1988,  p.l98- 
206)  MP  2596 

Ice  control  in  nver  harbors  and  fleeting  areas  (1988.  7p  j 

SR  88-12 

Elements  of  floating-debris  control  systems  (1988,  54p  + 
appends.)  MP  2453 

Imjin  River  tee  boom  (1988.  lOp)  $R  88-22 

Salmon  River  icc  jam  control  studies*  interim  report  (1990, 
8P)  SR  90-06 

Perman,  C.D. 

Wastewater  stabilization  pond  linings  (1978,  1 16p ) 

SR  78-28 

Perorlch.  D.K. 

Optical  properties  of  ice  and  snow  in  the  poiar  oceans  I 
Observations  (1986.  p  232-241)  MP  2255 

Optical  properties  of  ice  and  snow  m  the  polar  oceans  2. 

'rheorelical  calculations  (1986.  p242-25l)  MP  2256 
Field  observations  of  thermal  convection  in  a  subarctic  snow 
cover  (1987.  p  I05-Il8j  MP  2439 

Microcomputer-based  image-processing  system  (1988. 

P  249-252)  MP  2385 

Two-stream  multilayer,  spectral  radiative  transfer  model  for 
sea  ICC  (1989.  1 7p)  CR  89-15 

Oceanic  heat  flux  m  the  Fram  Strait  measured  by  a  drifting 
buoy  (1989,  p  995-998)  MP  2531 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  inhomogeneous  and  temporally  varying  ice  covers 
(1990,  p  45-49)  MP  2729 


Oceanic  heat  flux  in  the  Fram  Strait  measured  by  a  drifting 
buoy  (1990,  p  291-296)  MP  2740 

Treatment  of  shortwave  radiation  and  open  water  in  large- 
scale  models  of  sea-ice  decay  (1990,  p.242-246} 

MP  2759 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  complex  and  temporally  varying  sea  ice  covers 
(1990,  p  9557*9567)  MP  2761 

Perron,  N. 

Mechanical  properties  of  multi-year  sea  Icc.  Phase  2.  Test 
results  (1985,  81p)  CR  85-16 

Tnaxial  testing  of  flrst-year  sea  ice  (1986,  41p) 

CR  86-16 

Mechanical  properties  of  multi-year  sea  icc  Phase  1:  Icc 
structure  analysis  [1987,  30p )  CR  87-03 

Mechanical  properties  of  multi-year  sea  ice  Phase  II.  Ice 
structure  analysis  [1988,  27p )  CR  88-05 

Perry,  L.B. 

Expenmental  methods  for  decontaminating  soils  by  freezing 
(1988.12?)  MP2513 

Prototype  testing  facilities  for  field  evaluation  of  contaminant 
transport  in  freezing  soils  (1988.  29p.)  MP  2514 

Use  of  innovative  freezing  technique  for  iifsitu  treatment  of 
contaminated  soils  (1989.  p  489-498)  MP  2515 

Fate  and  transport  of  contaminants  in  frozen  soils  (1990, 
p.202-211)  MP  2679 

Comparison  of  four  volatile  organic  compounds  in  frozen  and 
unfrozen  silt  (1990,  9p )  SR  90*13 

Peters,  R.E. 

Rational  design  of  overland  flow  systems  ( 1 980,  p. !  1 4- 1 2 1  ] 

MP  1400 

Toxic  volatile  organics  removal  by  overland  flow  land  treat¬ 
ment  (1981,  J4p)  MP142I 

Petraska,  J.W. 

SNOW  111  WEST  field  expenment  report  Volume  1 

(1988,  170p)  SR  88-28 

Petroskl,  M.E. 

Simulation  of  oil  stick  transport  in  Great  Lakes  connecting 
channels:  theory  and  model  formulation  (1990,  29p) 

CR  90-01 

Petrov,  LG. 

Standardized  testing  methods  for  measuring  mechanicat  prop¬ 
erties  of  ice  (1981,  p.245-254)  MP  1556 

4ih  report  of  working  group  on  testing  methods  in  icc  (1984, 
P-1-41)  MP  1886 

Petzko,  D-R- 

SNOW  III  WEST  field  expenment  report.  Volume  1 
(1988,  170p)  SR  88-28 

Thermal  model  for  snow-covered  terrain  (1989,  p  25-36) 

MP  2625 

P6W6.T.L. 

ORIGIN  AND  PALEOCLIMATIC  SIGNIFICANCE  OF 
LARGE-SCALE  PATTERNED  GROUND  IN  THE 

DONNELLY  DOME  AREA.  ALASKA  (1969,  87p) 

MP  1180 

Pbetteplace,  G. 

Long  distance  heal  transmission  with  steam  and  hot  water 
(1976,  39?)  MP938 

Heat  transmission  wuh  steam  and  hot  water  [1978.  p  1 7-23j 

MP  1956 

Waste  heat  recovery  for  healing  purposes  (1978,  p  30-33) 

MP  1256 

Losses  from  the  Fort  Wainwrighi  heat  distribution  system 
(>981.  29?)  SR  81-14 

Effects  of  ice  on  coal  movement  via  the  inland  waterways 
(1981,  72?)  SR  81-13 

Transient  analysis  of  heat  transmission  systems  (1981, 

CR  81*24 

Evaluaiing  the  heat  pump  alternative  for  heating  enclosed 
wastewater  treatment  facilities  in  cold  regions  (1982, 
23p)  SR  82-10 

Analysis  of  heat  losses  from  the  central  heat  distribution  sys¬ 
tem  at  Fort  Wainwnght  [1982,  20p)  MP  1980 

Heating  enclosed  wastewater  treatment  l^.ilities  with  heal 
pumps  [1982,  p.262-280)  MP  1976 

Heat  losses  from  the  central  heat  distribution  system  at  Fort 
Wamwnghl  (1982,  p  308-328)  MP  2310 

Computer  models  for  two-dimensional  steady-state  heal  con¬ 
duction  (1983,  90p )  CR  83-10 

Comparative  field  lesimg  of  buried  utility  locators  (1984, 
25p)  MP  1977 

Heal  recovery  from  primary  effluent  using  heat  pumps 
(1985.  p  199-203,  MP  1978 

Simplified  design  procedures  for  heal  transmission  system 
piping  (1985.  p  451-456)  MP  1979 

Simple  design  procedure  for  heal  transmission  system  piping 
(1985,  p  1748-1752)  MP  1942 

Snow  in  the  construction  of  icc  bridges  ( 1 985.  1 2p , 

SR  85-18 

Thermal  anal>sis  of  a  shallow  ulilidor  (1986.  lOp , 

MP  2021 

Heat  distribution  research  (1986.  p  2*3,  MP  2150 

Water-source  heat  pumps  (1986.  p  14-15)  MP  2151 

Contribution  of  snow  «>  icc  bridges  (1987,  p  133-137, 

.MP  2192 

Phavc  change  heat  transfer  program  for  microcomputers 
(1988.  p  645-650]  MP  2383 

Simulation  of  district  heating  systems  for  piping  design 
(1989.  27p.,  MP  2746 

Optimal  sizing  of  district  heating  pipes  (1989.  25p) 

MP  2747 


256 


AUTHOR  INDEX 


Pketteplace»  G.E. 

Primary  effluent  as  a  heat  source  for  heat  pumps  rl988. 

P.l41.!46i  MP2445 

Pnmary  effluent  as  a  heat  source  for  heat  pumps  (1989,  p  12« 
17]  MP  2760 

PidgeoB*  D. 

Experimental  methods  for  decontaminating  soils  by  freezing 
(1988,  12pj  MP2513 

Prototype  testing  facilities  for  field  evaluation  of  contaminant 
transport  in  freezing  soils  (1988,  29p]  MP  2514 

Pltelka,  F.A. 

Word  model  of  the  Barrow  ecosystem  (1970,  p41*43j 

MP943 

PotUe,  D.S. 

Prevention  of  freezing  and  other  co’d  weather  problems  at 
wastewater  treatment  facilities  [1985,  49p )  SR  85*U 

Pottad,  CE. 

Land  treatm'iit  present  status,  future  prospects  (1978.  p  98< 
102)  MP  1417 

Power,  J.M. 

Snow  cover  mapping  in  northern  Maine  using  LANDSAT 
digital  processing  techniques  [1979,  p.l97>198] 

MP  1510 

Snowpack  estimation  in  the  St.  John  River  basin  (1980, 
p  467*486)  MP1799 

Powers,  D. 

Experiments  on  thermal  convection  in  snow  (1985,  p43* 
47)  MP  2006 

Theory  of  natural  convection  in  snow  (1985,  p.l0,64l*10,* 
649)  MP  1957 

Powers,  D4. 

Thermal  convection  in  snow  (1985,  61p )  CR  85*09 

Natural  convection  in  sloping  porous  layers  (1986.  p697* 
710)  MP  2158 

Powers,  J.P. 

Freezing  a  temporary  roadway  for  transport  of  a  3000  ton 
dragline  (1988.  p  357*365)  MP  2378 

Pratt,  B. 

Deicing  a  satellite  communication  antenna  (1980,  14p} 

SR  80*18 

Price,  A.G. 

Generation  of  runoff  from  subarctic  snowpacks  (1976, 
P.677.685)  MP  883 

Energy  balance  and  runoff  from  a  subarctic  snowpack  (1976, 
29p )  CR  76*27 

Prowse,  T.D. 

Techniques  for  measurement  of  snow  and  ice  on  freshwater 
(1986,  p.l74.222i  MP  2000 

Qamar,  A. 

Hydraulic  transients*  a  seismic  source  in  volcanoes  and  gla* 
eiers  [1979,  p  654*656]  MP  1181 

Comparison  of  thermal  observations  of  Mount  St  Helens 
befotk  and  during  the  flrst  week  of  the  initial  1980  eruption 
(1980,  p  1526*1527)  MP  1482 

Fluid  dynamic  analysis  of  volcanic  tremor  (1982,  12p] 

CR  82*32 

Source  mechanism  of  volcanic  tremor  (1982,  p  8675-8683) 

MP  1576 

Qlo,  G. 

Ion  and  moisture  migration  and  frost  heave  in  freezing  Morin 
clay  (1986.  p  1014)  MP  1970 

Qaarry,  S.T. 

Methodology  for  nitrogen  isotope  analysis  at  CRREL  (1978, 
S7p)  SR  78*08 

Distribution  and  properties  of  road  dust  and  its  potential  im¬ 
pact  on  tundra  along  the  northern  portion  of  the  Yukon 
River*Prudhoe  Bay  Haul  Road.  Chemical  composition  of 
dust  and  vegetation  (1978,  p  110-111)  MP  1116 

Pive*year  performance  of  CRREL  land  treatment  test  cells, 

water  quality  plant  yields  and  nutrient  uptake  (1978, 
24p)  SR  78*26 

Blank  corrections  for  ultratrace  atomic  absorption  analysis 
(1979.  5p)  CR  79*03 

Documentation  of  soil  characteristics  and  climatology  during 
five  years  of  wastewater  application  to  CRREL  test  celts 
(1979,  82p)  SR  79*23 

Use  of  15N'  to  study  nitrogen  transformations  in  land  treat¬ 
ment  (1979.  32p)  SR  79*31 

Qainn.  W.F. 

Revegetation  and  erosion  control  observations  along  the 
Trans'Alaska  Pipeline— -1975  summer  construction  season 
(1977.  36p)  SR  77*08 

Use  of  a  light-colored  surface  to  reduce  seasonal  thaw  pene* 
tration  beneath  embankments  on  permafrost  (1977,  p  06- 
99)  MP  954 

Experimental  scaling  study  of  an  annular  flow  ice-watcr  heat 
sink  (1977.  54p,  CR  77*15 

Design  procedures  for  underground  heat  sink  systems  (1979, 
I86p  invar  pagns)  SR  79*08 

Foundation  technology  in  cold  regions  (1987,  p  305*310) 

MP  2425 

Response  of  pavement  to  freeze-thaw  cycles  Lebanon.  New 
Hampshire.  Regional  Airport  (1989,  31p )  SR  89*02 

Radcot,  L. 

Forces  on  an  icc  boom  in  the  Bcauharnois  Canal  (1975. 
p.397-407)  MP  858 

Radne,  C. 

Effects  of  a  tundra  Are  on  soils  and  plant  communities  along 
a  hillslope  in  the  Seward  Peninsula,  Alaska  (1980.  21p  ] 

SR  80*37 


Patterns  of  vegetation  recovery  alter  tundra  Ares  in  north* 
western  Alaska,  U.S.A.  [1987,  p.46l-469)  MP  2374 
Effects  of  all'terrain  vehicle  traffic  on  tundra  terrain  near 
Anaktuvuk  Pass.  Alaska  (1988,  12p)  SR  88*17 

Racine,  C.H. 

Disturbance  and  recovery  of  arctic  Alaskan  tundra  terrain 
(1987,  63p)  CR  87*11 

Use  of  ofT*road  vehicles  and  mitigation  of  effects  in  Alaska 
permafrost  environments:  a  review  (1990.  p.63*72i 

MP  2682 

Radke,  L.F. 

Lidar  detecuon  of  leads  m  arctic  sea  ice  [1990,  p.l  19*123) 

MP  2733 

Raikorska,  lU.V. 

Core  drilling  through  Ross  Ice  Shelf  [1979,  p  63*64) 

MP  1337 

Sea  ice  on  bottom  of  Ross  Ice  Shelf  (1979.  p  65-66) 

MP  1336 

Ramseler,  R.O. 

Growth  and  mechanical  properties  of  river  and  lake  ice 
(1972,  243p)  MP  1883 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974,  197p)  MP  1032 

Ice  dynamics  in  the  Canadian  Archipelago  and  adjacent  Arc¬ 
tic  basin  as  determined  by  ERTS*t  observations  (1975. 
p.853.877)  MP  1585 

Integrated  approach  to  the  remote  sensing  of  floating  ice 
(1977,  p  445*487)  MP  1069 

Visual  o^rvations  of  floating  icc  from  Skylab  (1977,  p  353* 
379)  MP  1263 

Raacoitrt,  K. 

Computer  interfacing  of  meteorological  sensors  in  a  severe 
weather  and  high  RFI  environment  (1985,  p.205*21l) 

MP  2175 

Rancoart,  K.L. 

Reliable,  inexpensive  radio  telemetry  system  for  the  transfer 
of  meteorological  and  atmospheric  data  from  mountain*top 
sites  (1986.  6p)  MP  2107 

Rand,  J.H. 

USA  CRREL  shallow  drill  (1976,  p  133-137]  MP  873 
Ross  Icc  Shelf  Project  drilling,  October*Dccember  1976 
(1977,  p  150*152)  MP1061 

Danish  deep  dnllj  progress  report*  February*March  1979 
(1980,  37p)  SR  80*03 

1979  Greenland  Ice  Sheet  Program.  Phase  1:  casing  oj>cra* 
tion  (1980,  18p]  SR  80*24 

New  2  and  3  inch  diameter  CRREL  snow  samplers  (1980, 
p.199-200)  MP  1430 

CRREL  2*ineh  frazil  ice  sampler  (1982,  8p  ]  SR  82*09 

Liquid  sampler  (1982,  4  co! )  MP  2334 

Developing  a  water  well  for  the  ice  backfilling  of  DYE.2 
(1982.  19p)  SR  82*32 

Simple  boom  assembly  for  the  shipboard  deployment  of  air* 
sea  interaction  instruments  (1983,  14p]  SR  83*28 

Operation  of  the  U.S.  Combat  Support  Boat  (USCSBMK  1) 
on  an  ice*covered  weterway  (1984.  28p)  SR  84*05 

Simple  boom  assembly  for  the  shipboard  deployment  of  air- 
sea  interaction  instruments  (1984,  p  227*237) 

MP  1752 

Method  of  detecting  voids  in  rubbled  ice  (1984,  p  183-188) 

MP  1772 

Ice  drilling  technology  (1984,  142p)  SR  84*34 

Ice  drilling  and  coring  systems — a  retrospective  view  (1984, 
Pl25*l27j  MP  1999 

Ice-coring  augers  for  shallow  depth  sampling  (1985.  22p} 

CR  85*21 

Camp  Century  survey  1986  (1987,  p  281*288) 

.MP  2331 

High'flow  air  screens  reduce  or  prevent  ice-related  problems 
at  navigation  locks  (1988,  p  34*43]  MP  2496 

Methods  to  reduce  ice  accumulation  on  miter  gate  recess 
walls  (1989,  5p)  MP  2723 

Reduced  winter  leakage  in  gates  with  J*$eals  (1989.  3p) 

MP  2724 

Development  of  an  underwater  frazil-ice  detector  (1990. 
P.77.82)  MP  2702 

Rtngichari.  R. 

Snow  hydrology  in  the  upper  Yamuna  basin,  India  (1988. 
p.84.93)  MP  2633 

Rasmussen,  LA. 

Continuum  sea  ice  model  for  a  global  climate  model  (1980. 

P  187*196)  MP  1622 

Ray,  M. 

Proceedings  of  a  Meeting  on  Modeling  of  Snow  Cover  Run¬ 
off,  26*28  September  1978,  Hanover.  New  Hampshire 
(1979.  432p)  SR  79*36 

Rearic,  D.M. 

Statistical  aspects  of  ice  gouging  w  Alaskan  Shelf  of  the 
Beaufort  Sea  (1983,  34p  f  CR  83*21 

Some  probabilistic  aspeo*  (ougmg  on  the  Alaskan  Shelf 
of  the  Beaufort  Sea  (i>o  .13-236)  MP  1838 

Rcdfleld,  R. 

CRREL  IS  developing  new  snow  load  design  criteria  for  the 
United  States  (1976.  p  70*72)  MP947 

Update  on  snow  load  research  at  CRREL  (1977.  p9.|3) 

.MP  1142 

Estimated  snow,  ice.  and  ram  load  prior  to  the  collapse  of  the 
Hartford  Civic  Center  arena  roof  (1979.  32p ) 

SR  79*09 


Extending  the  useful  life  of  DYE-2  to  1986,  Part  1:  Prelimi¬ 
nary  findings  and  recommendations  (1979,  15p) 

SR  79*27 

New  2  and  3  inch  diameter  CRREL  snow  samplers  (1980, 
p.199-200)  MP  1430 

Uniform  snow  loads  on  structures  (1982,  p.2781*2798) 

MP  1574 

Analysts  of  roof  snow  load  case  studies;  uniform  loads  (1983, 
29p)  CR  83*01 

Ground  snow  loads  for  structural  design  [1983,  p.950*964) 

MP  1734 

Redfield,  R.K. 

Probability  models  for  annual  extreme  water-equivalent 
ground  snow  (1984,  p.l  153*1159)  MP  1823 

Snow-Two/Smoke  Week  VI  field  experiment  plan  (1984. 

85p]  SR  84*19 

Tank  E/O  sensor  system  performance  in  winter  an  overview 
(1985,  26p,)  MP  2073 

SNOW  IV  field  expenment  data  report:  overview  (1989,  p  1- 
3)  MP  2639 

Reed,  S.C 

Land  dispoul  state  of  the  art  [1973,  p  229*261] 

MP  1392 

Land  treatment  of  wastewaters  (1974,  p.l2*13] 

MP  1036 

Land  treatment  of  wastewaters  for  rural  communities  (1975, 

P  23*39)  MP1399 

Field  performance  of  a  subarctic  utilidor  (1977.  p  448*468] 

MP  930 

Municipal  sludge  management:  environmental  factors 
(1977,  Var.  p )  MP  1406 

Ross  Ice  Shelf  Project  environmental  impact  statement  July, 
1974  (1978,  p.7.36)  MP  1075 

Land  treatment'  present  status,  future  prospects  [1978,  p  98* 
102)  MP  1417 

Cold  climate  utilities  delivery  design  manual  (1979,  c300 
leaves]  MP  1373 

Health  aspects  of  water  reuse  in  California  [1979.  p.434* 
435)  MP  1404 

Health  aspects  of  land  treatment  (1979.  43p  ]  MP  1389 

Cost-effective  use  of  municipal  wutewater  treatment  ponds 
(1979,  p  177*200)  MP  1413 

Cost  of  land  treatment  systems  (1979,  135p )  MP  1387 

EPA  policy  on  land  treatment  and  the  Qean  Water  Act  of 
1977  (1980.  p.452-460)  MP  1418 

Aquaculture  systems  for  wastewater  treatment  an  engineer¬ 
ing  assessment  (1980,  127p]  MP  1422 

Engineenng  assessment  of  aquaculture  systems  for  wastewa* 
ter  treatment:  an  overview  (1980.  p  1*12]  MP  1423 

Energy  and  costs  for  agricultural  reuse  of  wastewater  (1980, 
p.339*346]  MP  1401 

Aquaculture  for  wastewater  treatment  in  cold  climates 
(1981,  p  482*492]  MP  1394 

Incidental  agriculture,  reuse  application  associated  with  land 
treatment  of  wastewater— research  needs  [1982,  p.91* 
123)  MP  1947 

Design,  operation  and  maintenance  of  land  application  sys* 
terns  for  low  cost  wastewater  treatment  [1983,  26p.  + 
figs.)  MP  1946 

Nitrogen  removal  in  wastewater  subilization  ponds  (1983, 
13p  -f- figs.)  MP  1943 

Engineering  systems  (1983,  p.409*4l7)  MP  1948 

Accumulation,  characterization,  and  stabilization  of  sludges 
for  cold  regions  lagoons  (1984,  40p]  SR  84*08 

Water  supply  and  waste  disposal  on  permanent  snow  fields 
(1984.  P401.413,  MP1714 

On*site  utility  services  for  remote  military  facilities  in  the  cold 
regions  (1984,  66p )  SR  84*14 

Nitrogen  removal  in  wastewater  ponds  [1984,  26p  ] 

CR  84*13 

Problems  with  rapid  infiltration— a  post  mortem  analysts 
(1984,  17p  .(■  figS)  MP  1944 

Wetlands  for  wastewater  treatiient  in  cold  climates  (1984, 
9p  +  figs )  MP  1945 

Maintaining  frosty  facilities  (1985.  p9*i5j  MP  1949 

Water  supply  and  waste  disposal  on  permanent  snowfields 
(1985,  p.344.350)  MP  1792 

Prevention  of  freezing  and  other  cold  weather  problems  at 
wastewater  treatment  facilities  (1985.  49p.)  SR  85*11 

Cold  weather  O&M  (1985,  p.l0*l5j  MP  2070 

Nitrogen  removal  m  cold  regions  trickling  filter  systems 
(1986,  39p)  SR  86*02 

Cold  climate  utilities  manual  (1986,  var.p)  MP  2135 

Initial  assessment  of  the  600*ga!Ion*per*hour  Reverse  Osmo* 
SIS  Water  Purification  Unit.  Field  water  supply  on  the  win¬ 
ter  battlefield  ( 1 986.  6p )  SR  86*20 

Problems  and  opportunities  with  winter  wastewater  treatment 
(1986.  p.l6*20i  MP  2205 

Technology  and  costs  of  wastewater  application  to  forest  sys¬ 
tems  (1986.  p  349*355j  MP  2266 

Forest  land  treatment  with  municipal  wastewater  in  New 
England  (1986.  p  420*430)  MP  2280 

Nitrogen  control  m  wastewater  treatment  s>stems  for  military 
facilities  in  cold  regions  (1986.  23p.)  CR  86*07 

Treatment  and  disposal  of  alum  and  other  metallic  hydroxide 
sludges  (1987,  40p  +  plates)  SR  87*05 

Waste  maragement  practices  in  Antarctica  (1989,  p  122* 
130]  MP  2464 

Waste  management  practices  of  the  United  Slates  Antarctic 
Program  (1989.  28p)  SR  89*3 


257 


AUTHOR  INDEX 


Retd,  S.C  (eoDt) 

New  tpproteh  for  sizing  rapid  infiUration  systems  (discussion 
and  closure)  [1989,  p.879-882]  MP  2712 

Raid,  J.R. 

Shoreline  erosion  processes  Orwell  Lake,  Minnesota  tl984, 
lOlp.}  CR  84-32 

Rataaltc,  E. 

Statist]^  aspects  of  ice  gouging  on  the  Alaskan  Shelf  of  the 
Beaufort  Sea  [1983,  34p.  +  map]  CR  83-21 

Some  probabilistic  aspects  of  ice  gouging  on  the  Alaskan  Shelf 
of  the  Beaufort  Sea  (1984,  p.213-236]  MP  1838 

Monitoring  seasonal  changes  in  seafloor  temperature  and 
salinity  (1986,  p.tlO-114)  MP  2147 

Seafloor  temperature  and  conductivity  data  from  coastal  wa¬ 
ters  of  the  U.S  Beaufort  Sea  (1989,  t9p.)  CR  89-01 
REPORT  ON  COLD  ROOM  AND  EQUIPMENT  FOR 
FROST  INVESTIGATION 

REPORT  ON  COLD  ROOM  AND  EQUIPMENT  FOR 
FROST  INVESTIGATION  (1950,  25p.) 

ACPEL  MP  BL  1 

Rasta,  J. 

Treatment  and  disposal  of  alum  and  other  metallic  hydroxide 
sludges  [1987,  40p.  -f  plates}  SR  87-05 

Raaas,  2.0. 

Soil  microbiology  (1981,  p.38-44]  MP  1783 

Reynolds,  CM. 

Influence  of  ground  water  monitoring  well  casings  on  metals 
and  organic  compounds  in  well  water  (1989,  9p3 

MP  2717 

Low-temperature  effects  on  systems  for  compostingof  cxplo- 
sives-contaminated  soils.  Part  1:  Literature  review  (1989, 
18p.)  SR  89-38 

Rlcard,  J. 

Moisture  gain  and  its  thermal  consequence  for  common  roof 
insulations  (1980,  p.4-16]  MP  1361 

Rieard,  2.A. 

Flexural  strength  of  ice  on  temperate  lakes— comparative 
tests  of  large  cantilever  and  simply  supported  beams  (1978, 
14pi  CR  78-09 

Rlce,E. 

Waste  management  in  the  north  (1974,  p  14-21i 

MP  1048 

Riee,  J.E. 

SNOW  III  WEST  field  experiment  report.  Volume  I 
(1988,  170p]  SR  88*28 

Thermal  model  for  snow-covered  terrain  (1989,  p  25-36i 

MP  2625 

Rice,  RC,  Jr. 

Laboratory  studies  of  compressed  air  seeding  of  supercooled 
fog  (1977,  I9p.i  SR  77-12 

Rkhnond,  P.W. 

Influence  of  nose  shape  and  L/D  ratio  on  projectile  penetra¬ 
tion  in  frozen  soil  (1980,  2lp]  SR  80-17 

Impact  fuse  performance  in  snow  (Initial  evaluatnn  of  a  new 
test  technique)  (1980,  p.31-45}  MP  1347 

Dynamic  testing  of  free  field  stress  gages  in  frozen  soil  (1980, 
26p]  SR  80-30 

Small  caliber  projectile  penetration  in  frozen  soil  (1980, 
p80l-823j  MP  1490 

Macroscopic  view  of  snow  deformation  under  a  vehicle 
(1981,  20p]  SR  81-17 

Deceleration  of  projectiles  in  snow  (1982,  29p.] 

CR  82-20 

Frozen  soil  characteristics  that  affect  land  mine  functioning 
(1983,  18pi  SR  83-05 

Effect  of  seasonal  soil  conditions  on  (he  reliability  of  the  M 1 5 
land  mine  (1984,  35p)  SR  84*18 

Review  of  antitank  obstacles  for  winter  use  (1984,  I2p ) 

CR  84-25 

Conventional  land  mines  in  winter:  Emplacement  in  frozen 
soil,  use  of  tnp  wires  and  effect  of  freezing  rain  (1984. 
23p}  SR  84-30 

Thermal  analysis  of  a  shallow  ulilidor  (1986,  lOpj 

MP  2021 

Antitank  obstacles  for  winter  use  (1988,  1  Ipj 

SR  88-19 

Considerations  for  winter  use  of  the  Ground  Emplaced  Mine 
Scattenng  System  (1988,  13p  j  SR  88-27 

Land  mines  in  winter  (1989,  lOpj  SR  89*11 

Experiments  on  the  heat  transfer  from  water  flowing  through 
a  chilled-bed  open  channel  (1989,  p  51-58)  MP  2649 
Richter,  J.A. 

Summary  of  the  strength  and  modulus  of  ice  samples  from 
multi-year  pressure  ridges  (1984,  p  126-133} 

MP  1679 

Preliminary  examination  of  the  effect  of  structure  on  the  com¬ 
pressive  strength  of  icc  samples  from  multi-ycar  pressure 
ridges  (1984,  p  140-144)  MP  1685 

On  smaP-scale  horizontal  variations  of  salinity  m  first-year 
sea  ice  (1984.  p  6505-6514)  MP  1761 

Summary  of  the  strength  and  mc<^ulus  rf  ice  samples  from 
multi-year  pressure  ridges  (1985.  p93-98j  MP  1848 

Preliminary  examination  of  the  effect  of  structure  on  the  com¬ 
pressive  strength  of  Icc  samples  from  multi-year  pressure 
ridges  (1985,  p  99-102)  MP  1849 

Riehter-Menge,  J  A. 

Mechanical  properties  of  multi-year  sea  ice  Phase  1.  Test 
results  (1984,  I05p)  CR  84-09 

Static  determination  of  Young’s  modulus  in  sea  ice  (1984, 
p.283-286)  MP  1789 


Tensile  strength  of  multi-year  pressure  ridge  sea  ice  samples 
(1985,  p.186-193,  MP  1856 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  (1985,  p.l94-t98)  MP  1857 

Effect  of  sample  orientation  on  the  compressive  strength  of 
multi-year  pressure  ridge  ice  samples  (1985,  p  465-475) 

MP  1877 

Tnaxial  compression  testing  of  ice  (1985,  p.476-488) 

MP  1878 

Mechanical  properties  of  multi-year  pressure  ridge  samples 
(1985,  p  244-251)  MP  1936 

Tensile  strength  of  multi-year  pressure  ridge  sea  ice  samples 
[1985,  p  375-380]  MP  1908 

Mechanical  properties  of  multi-year  sea  ice  Phase  2*  Test 
results  (1985,  81pj  CR  85-16 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  (1985,  p  493-497j  MP  1965 

Confined  compressive  strength  of  multi-year  pressure  ridge 
sea  ice  samples  (1986,  p  365-373)  MP  2035 

Comparison  of  two  constitutive  theories  for  compressive 
deformation  of  columnar  sea  ice  (1986,  p  241-252) 

MP  2124 

Evaluation  of  the  rheological  properties  of  columnar  ndge  sea 
icc  (1986,  p  55-66)  MP  2177 

Comparison  of  the  compressive  behavior  of  naturally  and 
laboratory-grown  saline  ice  (1986.  p.33l-350) 

MP  2200 

Tnaxial  testing  of  first-year  sea  tee  (1986,  41  p) 

CR  86-16 

Confined  compressive  strength  of  horizontal  first-year  sea  ice 
samples  (1987,  p.197.207)  MP  2193 

Mechanical  properties  of  multi-year  sea  ice.  Phase  1.  Ice 
structure  analysts  (1987,  30p.)  CR  87-03 

Mechanical  properties  of  multi-year  sea  ice  [1987,  p.l21- 
1S3]  MP  2428 

Mechanical  properties  of  multi-year  pressure  ridge  ice  ( 1 987, 
p.108-119)  MP  2299 

Mechanical  properties  of  multi-ycar  sea  ice.  Phase  II.  Ice 
structure  anstysis  (1988,  27p)  CR  88-05 

Confined  compressive  strength  of  multi-year  pressure  ridge 

sea  ice  samples  (1988,  p  295-301)  MP  2403 

Mechanical  properties  of  multi-year  sea  ice  1 1 988,  p.54-6 1 ) 

MP  2619 

Vector  analysis  of  ice  petrographic  data  (1989,  p  129-141) 

MP  2754 

Elastic  properties  of  frazil  ice  from  the  Weddell  Sea.  Antarc¬ 
tica  (1989,  p  208-217)  MP  2620 

Comparison  of  the  compressive  strength  of  antarctic  frazil  ice 
and  columnar  saline  tee  grown  in  the  laboratory  (1989, 

9  269-278)  MP  2621 

Proceedings  (1989,  475p )  SR  89-39 

Use  of  the  mechanical  properties  of  ice  in  the  development  of 
predictive  models  (1989.  p  87-99)  MP  2687 

Companson  of  the  compressive  strength  of  antarctic  frazil  ice 
and  laboratory-grown  columnar  ice  (1990,  p.79-84) 

MP  2731 

Richter,  W.A. 

Evaluation  of  Vatsala’s  MicroCORA  Automatic  Sounding 
System  (1982,  I7p)  CR  82-28 

Rlchtsmeier,  S.C. 

Pavement  icing  detector—final  report  r!987,  26p.  +  ap¬ 
pend)  MP  2263 

Rfek.  L. 

Signal-processing  algorithm  for  the  extraction  of  thin  freshwa- 
ter-ice  thickness  from  short  pulse  radar  data  ( 1 990.  p.  1 37- 
145)  MP  2698 

Riley.  J. 

Mesoscale  measurement  of  snow-cover  properties  (1973, 
p  624-643)  MP  1029 

Riley,  K.W. 

Bank  recession  and  channel  changes  in  the  area  near  the 
North  Pole  and  ffoodway  sill  groits,  Tanana  River,  Alaska 
(1984,  98p)  MP  1747 

Rindge.  S  D. 

Utilization  of  sewage  sludge  for  terrain  stabilizali  .n  in  cold 
regions.  Part  2  (1979.  36p)  SR  79-28 

Utilization  of  sewage  sludge  for  terrain  stabilization  in  cold 
regions  Pt.  3  (1979,  33p)  SR  79-34 

Rcvcgetation  at  two  construction  sites  in  New  Hampshire  and 
Alaska  ( 1 980.  2 1  p )  CR  80-03 

Chena  River  Lakes  Project  rcvcgetation  study— threc->ear 
summary  (1981.  59p)  CR  81-18 

Roach.  O.A. 

Buried  seed  and  standing  vegetation  in  two  adjacent  tundra 
habitats,  northern  Alaska  (1983.  p  359-364)  .MP  2064 
RobetiZ,  A. 

Photoelasiic  instrumentation— principles  and  techniques 
(1979.  153p)  SR  79-13 

Roberts,  R. 

Geotechnical  investigation  of  surficial  soils  to  support  hard 
mobile  launcher  (HML)  studies*  frozen  strength  characteri¬ 
zation  of  WES'CRREL  NHAS  test  sites  in  Montana 
(1988,  Vdf.  P)  MP2617 

Roberts.  W.S. 

Regionalized  feasibility  study  of  cold  weather  earthwork 
(1976.  190p)  .SR  76-02 

Robin,  G.  de  Q. 

Depth  of  water-filled  crevasses  that  are  closely  spaced  r  1 974. 

P  543-544)  MP  1038 


Robinson,  D. 

Computer  file  for  existing  land  application  of  wastewater  ays* 
terns:  a  user’s  guide  (1978,  24p }  SR  78-22 

Robinson,  J.H. 

Environmental  factors  and  standards  for  atmospheric  obacu* 
rants,  climate  and  terrain  (1987,  137p)  MP  2309 

Robinson,  S.W. 

Buried  valleys  as  a  possible  determinant  of  the  dutribution  of 
deeply  buried  permafrost  on  the  continental  shelf  of  the 
Beaufort  Sea  (1979,  p  135-141]  MP  1288 

Roeloffs,  E.A. 

Measurements  of  radar  wave  speeds  in  polar  glaciers  using  a 
down-hole  radar  target  technique  [1983,  p.199-208) 

MP  2057 

Geophysical  survey  of  subglacial  geology  around  the  deep¬ 
drilling  site  at  Dye  3.  Greenland  (1985.  p.105-110) 

MP  1941 

Roethllsberger,  H. 

Seismic  exploration  in  cold  regions  (1972,  138p) 

MII-A2« 

Rogers,  T. 

Performance  of  highway  and  all-season  radial  tires  and  trac¬ 
tion  aids  on  ice  and  in  snow  [1986,  20p]  SR  86-07 
Rogne,  C.O. 

Pneumatically  de-iced  ice  detector— final  report,  phase  2,  part 
1  (1986,  9p.  +  appends]  MP  2249 

Rognskl,  E.A. 

Ice-cratering  experiments  Blair  Lake,  Alaska  (1966.  Various 
pagings)  MP  1034 

Rosenberg,  TJ. 

Polar  communications:  sutus  and  recommendations.  Re¬ 
port  of  the  Science  Working  Group  (1987,  29p) 

MP  2322 

Ross,  B. 

Model  simulation  of  20  years  of  northern  hemisphere  sea-ice 
fluctuations  (1984,  p.170-17^  MP  1747 

Numencal  simulation  of  Northern  Hemisphere  sea  ice  varia¬ 
bility.  1951-1980  (1985,  p  4847-4865]  MP  1882 

Ross,  D.B. 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974,  197p.)  MP  1032 

Ross,  M.D. 

Direct  filtration  of  streambome  facial  silt  (1982,  t7p.) 

CR  82*23 

Rossiter,  J.R. 

Airborne  measurement  of  sea  ice  thickness  using  electromag¬ 
netic  induction  dunng  LIMEX  89  (1990.  p.309-3I5) 

MP  2590 

Rotbrock,  D.A. 

Science  program  for  an  imaging  radar  receiving  atation  in 

Alwka  (1983,  4Sp)  MP  1814 

Reggies,  R.W. 

Field  investigation  of  St.  Lawrence  River  hanging  ice  dama, 
winter  of  1983-84  (1984,  85p.)  MP  2178 

Ranstadler,  P.W. 

Vibrating  wire  technology  for  settled  dust  monitoring  (1988. 

P  71-82)  MP2516 

Rossell-Head,  D.S. 

Compacted-snow  runways:  guidelines  for  their  design  and 
construction  in  Antarctica  [1989,  68p.)  SR  89-10 

Retford,  R.H. 

Ross  Ice  Shelf  Project  environmental  impact  statement  July, 
1974  (1978,  p  7*36)  MP  1075 

Ryan,  J.R. 

Sue  selection  methodology  for  the  land  treatment  of  wastewa¬ 
ter  [1981.  74p)  SR  81*28 

Ryan.  W.L. 

On-site  utility  services  for  remote  military  facilities  in  the  cold 
regions  (1984,  66p )  $R  84-14 

Rydcn,  J.C. 

Evaluation  of  a  simple  model  for  predicting  phosphorus  re¬ 
moval  by  soils  dunng  land  treatment  of  wastewater  (1982, 
I2p)  SR  82-14 

Ryerson,  C.C 

Rime  meteorology  in  the  Green  Mountains  (1987.  46p) 

CR  87-01 

Climatology  of  rime  accretion  in  the  Green  and  White  Moun¬ 
tains  (1987.  p  267-272)  MP  2284 

Prediction  of  winter  battlefield  weather  effects  (1988,  p  357- 
362)  MP  2402 

New  England  mountain  icing  climatology  (1988,  35p) 

CR  11*12 

Aimosphenc  icing  and  broadcast  antenna  reflections  (1988. 
13p)  CR  88-11 

Atmospheric  icing  climatologies  of  two  New  England  moun¬ 
tains  (1988.  p  1261-1281)  MP  2649 

Synoptic  meteorology,  crystal  habit,  and  snowfall  rates  in 
Northeastern  snowstorms  (1989,  p  335-345] 

MP  2599 

Atmospheric  icing  rates  wuh  elevation  on  northern  New  Eng¬ 
land  mountains.  U  S  A  (1990,  pW-97)  MP25t9 

RzentkowskI,  G. 

Investigation  into  the  post-stable  behavior  of  a  tube  array  in 
cross-fiow  (1989.  p  457-465)  MP  2561 

Sibourin,  L. 

Fracture  behavior  of  ice  in  Charpy  impact  testing  (1980, 
I3pi  CR  80-13 

.Salomonson,  V.V. 

tandvat-4  thematic  mapper  <TM)  for  cold  environmenu 
(1983.  p  179-186}  MP  1651 


2.5R 


AUTHOR  INDEX 


Siltnuui*  E. 

Dominion  Ran|e  ice  core,  Queen  Mtud  Mountains,  Antarc* 
tica->tener^  site  and  core  characteristics  with  implications 
{1990,  p.ll46j  MP  2707 

Saadmont  TJ.O. 

Wftfkifif  aroup  on  ice  forces.  3rd  state*of*the*art  report 
tl987,221p]  SR  87-17 

Saager,  FJ> 

FOUNDATIONS  OF  STRUCTURES  IN  COLD  RE¬ 
GIONS  (1969, 9Ip  j  M  III-C4 

Thermal  and  rheolo^cal  computations  f^'r  artificially  frozen 
ground  construction  (1978,  p  95-U7j  MP  1624 

Thermal  and  rheological  computations  for  artificially  frozen 
ground  construction  (1979,  p  31  l-337j  MP  1227 

Designing  for  frost  heave  conditions  (1984,  p  22-44] 

MP  1705 

Saateferd,  H.S. 

High-latitude  basins  as  settings  for  circumpolar  environmen¬ 
tal  studies  (1975,  p.lV/57-lV/68)  MP  917 

Sargaat,  B.C 

Energy  conservation  at  the  West  Dover.  Vermont,  water  pol¬ 
lution  control  facility  (1982,  18p.)  SR  82-24 

Salar,  JX 

Analy^  of  environmental  factors  affecting  army  operations 
in  the  Arctic  Basin  (1962,  1  Ip )  MP  984 

Satterwliltei  M.B. 

Rapid  infiltration  of  primary  sewage  effluent  at  Fort  Devens, 
Maasachusetts  (1976,  34p.]  CR  76-48 

Treatment  of  primary  sewage  effluent  by  rapid  infiltration 
(1976,  I5p.j  CR  7649 

Sayed,  M. 

Static  and  dynamic  ice  loads  on  the  Yamachiche  Bend  hghtpi- 
er,  1984-86  (1986.  p.llS-126]  MP  2389 

Sayka,  F-R- 

Thermal  and  rheolo^cal  computations  for  artificially  frozen 
ground  construction  (1978,  p.95*l  I7j  MP  1624 

Thermal  and  rheolo^c^  computations  for  artificially  frozen 
ground  construction  (1979,  p  31  l-337j  MP  1227 

General  report  session  2.  mechanical  properties  (1979,  p.7- 

18]  MP  1726 

Strength  of  frozen  silt  as  a  function  of  ice  content  and  dry  unit 
weight  (1980,  p.109-119]  MP  1451 

Regulated  set  concrete  for  cold  weather  construction  (1980, 
P29I-314,  MP  1359 

Excavation  of  frozen  materials  (1980,  p  323*345] 

MP  1360 

Embankment  damson  permafrost  in  the  USSR  (1980. 59p  j 

SR  8041 

Acoustic  emissions  during  creep  of  frozen  soils  (1983.pl  94- 
206]  MP  1495 

Design  and  performance  of  water-retaming  embankmenu  in 
p^mafrost  (1984,  p.31-42]  MP  1850 

Mitigative  and  remedial  measures  for  chilled  pipelines  in  dis¬ 
continuous  permafrost  (1984,  p  61-62)  MP  1974 

Foundations  in  permafrost  and  seasonal  frost;  Proceedings 
(1985,  62p,  MPI730 

Oeep  of  a  strip  footing  on  ice-nch  permafrost  (1985,  p  39- 
51]  MP  1731 

Classification  and  laboratory  testing  of  artificially  frozen 
ground  (1987,  p.22-48i  MP  2227 

Embankment  dams  on  permafrost,  design  and  performance 
summary,  bibliography  and  an  annotated  bibliography 
(1987,  109p.)  SR  87-11 

State  of  the  art.  mechanical  properties  of  frozen  soil  (1988, 
p.l43-16S]  MP  2377 

Saylor,  CP. 


Schmagge,  TJ. 

s,  Antarc-  Survey  of  methods  for  soil  moisture  determination  (1979. 
iplications  74pj  MP  1639 

MP  2707  Schnelter,  R.W. 

Lime  subilization  and  land  disposal  of  cold  region  wastewater 
art  report  lagoon  sludge  (1982,  p.207-213)  MP  1696 

SR  87-17  Accumulation,  characterization,  and  stabilization  of  sludges 
for  cold  regions  lagoons  (1984,  40p]  SR  84-08 

)LD  RE-  Schnell,  R.C 

M  III*C4  Lidar  detection  of  leads  in  Arctic  sea  ice  (1989,  p  S30-532j 

iltv  frozen  MP  2602 


Lidar  detection  of  leads  in  arctic  sea  ice  (1990,  p.l  19-123] 

MP  2733 

Lidar-derived  particle  concentrations  in  plumes  from  arctic 
leads  (1990.  p.9.|2|  MP  2758 

Schraeder,  R.t. 

Rapid  detection  of  water  sources  in  cold  regions— a  selected 
bibliography  of  potential  techniques  (1979,  75p] 

SR  79-10 

Schalson,  E.M. 

Study  on  the  tensile  strength  of  ice  as  a  function  of  grun  size 
(1983,  38p]  CR  83-14 

Schumacher,  P.W. 

Microbiological  aerosols  from  a  field  source  dunng  sprinkler 
irrigation  with  wastewater  (1978,  p  273-280] 

MP  1154 

Five-year  performance  of  CRREL  land  treatment  test  cells; 
water  quality  plant  yields  and  nutrient  uptake  (1978. 
24p]  SR  78-26 

Bactenai  aerosols  from  a  field  source  during  multiple-spnn- 
kler  irrigstion:  Deer  Creek  Lake  State  Park,  Ohio  (1979, 
64p.]  SR  79*32 

Seven-year  performance  of  CRREL  slow-rate  land  treatment 
prototypes  (1981,  2Sp.)  SR  81-12 

Microbiological  aerosols  from  a  field-source  wastewater  irri¬ 
gation  system  (1983,  p  65-75)  MP  1578 

TNT,  RDX  and  HMX  explosives  in  soils  and  sediments. 
Analysis  techniques  and  drying  losses  (1985,  lip.) 

CR  85-15 

Comparison  of  methanol  and  tetraglyme  as  extraction  sol¬ 
vents  for  determination  of  volatile  organics  in  soil  (1987, 
26p  ]  SR  87-22 

Development  of  an  analytical  method  for  the  determination 
of  explosive  residues  in  soil.  Part  II:  Additional  develop¬ 
ment  and  niggedness  testing  (1988,  46p.)  CR  88*08 

Development  of  an  analytical  method  for  the  determination 
ofexplosive  residues  in  soil  Part  3  Collaborative  test  re¬ 
sults  and  final  performance  evaluation  (1989,  89^ 

CR  89-09 

Liquid  chromatographic  method  for  determination  of  extract¬ 
able  nitroaromatic  and  nitramine  residues  m  soil  (1989. 


Report  on  ice  fall  from  clear  sky  in  Georgia  October  26. 1959  Schwarz,  MJ. 


able  nitroaromatic  and  nitramine  residues  m  soil  (jvsy. 
p  890-899]  MP  2586 

Companion  of  four  volatile  organic  compounds  m  frozen  and 
unfrozen  silt  (1990,  9p)  SR  90-13 

Schuster,  R.L. 

Geobotanicat  studies  on  the  Taku  Glacier  anomaly  (1954, 
p  224-239]  MP12I5 

Schwarz,  J. 

Investigation  of  ice  forces  on  vertical  structures  rl974, 
I53pj  MP1041 

Engineering  properties  of  sea  ice  (1977,  p  499-531i 

MP  1065 

Standardized  testing  methods  for  measunng  mechanical  prop¬ 
erties  of  ice  (1981,  p.245-254j  MP  1556 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1989,  p.l/l-l/lSj  MP  2751 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1990.  p  31-52)  MP  2762 


(1960,  31p.  plus  photographs)  MP  1017 

Styward,  J.M. 

Evaluation  of  MESL  membrane— puncture,  stiffness,  temper¬ 
ature,  solvents  (1976,  60p  j  CR  76-22 

Seeking  low  ice  adhesion  (1979,  83p  j  SR  79-11 

Small-scale  testing  of  soils  for  frost  action  (1979.  p223- 
231,  MP  1309 


Small-scale  testing  of  soils  for  frost  action  and  water  migration  Scott,  V/J. 


Water  vapor  adsorption  by  sodium  monlmonllonite  at  -SC 
(1978,  p  638-644,  MP  981 

Scott.  R.P. 

HEAT  EXCHANGE  AT  THE  GROUND  SURFACE 
(1964.  49p  plus  append ,  M  II-Al 

FREEZING  PROCESS  AND  MECHANICS  OF  FROZEN 
GROUND  (1969.  65p,  M  II-Dl 


(1979,  17  p.)  SR  79-17 

Salt  action  on  concrete  (1984,  69p]  SR  84-25 

SdMtfer,  D. 

Protected  membrane  roofs  in  cold  regions  (1976.  27p] 

CR  76-02 


Airborne  E-phase  resistivity  surveys  of  permafrost  -  central 
Alaska  and  Mackenzie  River  areas  (1974,  p67.7!) 

MP  1046 

Geophysics  in  the  study  of  permafrost  (1979.  p  93-115) 

MP  1266 


Waterabsorptionofinsuliiioninproicctcdmcmbrancroofing  Sear,  CB. 


systems  (1976,  15p )  CR  76-38 

Observation  and  analysis  of  protected  membrane  roofing  sys¬ 
tems  (1977.  40pj  CR  77-11 

Installation  of  loose-laid  inverted  roof  system  at  Fort  Wain- 
wrighl,  Alaska  (1977.  27p ,  SR  77-18 

Schaib,  S.A. 

Microbiological  aerosols  from  a  field  source  during  sprinkler 
irrigstion  with  wastewater  (1978,  p.273-280] 

•  MPI154 

Bacterial  aerosols  from  a  field  source  dunng  multipic-sprin- 
kler  irrigation*  Deer  Creek  Lake  State  Park.  Ohio  (1979. 
64p.,  SR  79-32 

Microbiological  aerosols  from  a  ficld-sourcc  wastewater  irri¬ 
gation  system  (1983,  p65*75j  MP  1578 

SdMrtler,  RJ. 

Ground-truth  observations  of  ice-covered  North  Slope  lakc^ 
images  by  radar  (1981.  I7p)  CR  81-19 


CR  77-11  Sector,  P.W. 


Concurrent  remote  sensing  of  arctic  sea  icc  from  submarine 
and  aircraft  (1989.  20p)  MP  2697 


Icc  engineering  facility  heated  with  a  central  heat  pump  sys¬ 
tem  (1977.  4p,  MP939 

Demonstration  of  building  heating  with  a  heat  pump  using 

thermal  effluent  (1977.  24p)  SR  77*11 

Scidcnbusch,  W. 

Study  of  water  drainage  from  columns  of  snow  t  ^ 

Seitz.  W.R. 

Preliminary  development  of  a  fiber  optic  sensor  for  TNT 

(1988.  16pj  SR  88-04 

Development  of  a  membrane  for  in-s/Vu  optical  detection  of 
TNT  (1988.  6p)  SR  88-24 

Single  fiber  measurements  for  remote  optical  detection  of 
TNT  (1989,  7p]  SR  89-18 


Sekl  N. 

Proceedings  (1987,  270p)  MP  2302 

Proceedings  (1989,  314p)  MP  2636 

Selim,  H.M. 

Evaluation  of  N  modeb  for  prediction  of  No3-N  in  percolate 
water  in  land  treatment  (1978,  p.163-169)  MP  1148 
Nitrogen  behavior  in  land  treatment  of  wastewaten  a  simpli¬ 
fied  model  (1978,  p  171-179]  MP  1149 

Simplified  model  for  prediction  of  nitrogen  behavior  in  land 
treatment  of  wastewater  (1980, 49p  j  CR  80*12 

Modeling  nitrogen  transport  and  transformations  in  soils:  1. 
Theoretical  considerations  (1981,  p233-24lj 

MP  1440 

Modeling  nitrogen  transport  and  transformations  in  soib*  2 
Validation  (1981,  p  303-312]  MP  1441 

Mathematical  simulation  of  nitrogen  interactions  in  soib 
(1983,  p  241-248]  MP  2051 

WASTEN.  a  model  for  nitrogen  behaviour  in  soib  irrigated 
with  liquid  waste  (1984,  p.96-!08j  MP  1762 

Retention  and  release  of  metals  by  soib~cvaluation  of  sever¬ 
al  modeb  (1986,  p.l31-lS4]  MP  2186 

Modeling  the  transport  of  chromium  (VI)  in  soil  columns 
(1989,  p  996-1004]  MP  2670 

Cdrrelation  of  Freundhch  Kd  tnd  n  retention  parameters  with 
soib  and  elements  (1989,  p  370-379j  MP  2570 

ScUmaiu),  P.V. 

Airborne  E-phase  resistivity  surveys  of  permafrost  •  central 
Alaska  and  Mackenzie  River  areas  (1974,  p67-71i 

MP  1046 

Snow  accumulation  for  arctic  freshwater  supplies  (1975, 
p2l8-224j  MPI60 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  ^a  [1976,  p  391-408j  MP  1377 
General  considerations  for  drill  system  design  (1976,  p-77- 
111]  MP  856 

Airborne  resistivity  and  magnetometer  survey  in  northern 
Maine  for  obtaining  information  on  bedrock  geology 
(1976, 19p)  CR  76-37 

Operational  report  1976  USACRREL-USGS  subsea  perma¬ 
frost  program  Beaufort  ^a,  Alaska  (1976.  20p.] 

SR  76-12 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1976,  p.53-60j  MP  919 

Selected  examples  of  radiohm  resistivity  surveys  for  geotech¬ 
nical  exploration  (1977,  16p)  SR  77-01 

Delineation  and  engineering  charactenslics  of  P^rmafrMt 
beneath  the  Beaufort  Sea  (1977,  p  234-237j  MP  927 
Interesting  features  of  radar  imagery  of  ice-covered  North 
Slope  lakes  (1977,  p.129-136)  MP923 

Delineation  and  engineering  characteristics  of  pennafrMt 
beneath  the  Beaufort  ^a  (1977,  p.385-395)  MP  1074 
Preliminary  evaluation  of  new  LF  radiowave  and  magnetic 
induction  restttivity  units  over  permsfrost  lerrsin  (1977, 
p  39-42)  MP  925 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977,  p432-440j  MP  1077 
1977  CRREL-USGS  permafrost  program  Beaufort  Sea,  Alas¬ 
ka,  operational  report  (1977, 19p )  SR  77-41 

Delineation  and  engmeenng  characteristics  of  permafrost 

beneath  the  Beaufort  Sea  (1977,  p.518-521)  MP  1201 
Large  mobile  drilling  ngs  used  along  the  Alaska  pipeline 
(1978,  23p.)  SR  78-04 

Shallow  electromagnetic  geophysical  investigations  of  perma¬ 
frost  (1978,  p  50l-507j  MPllOl 

Engineering  properties  of  subsea  permafrost  in  the  Prudhoe 
Bay  region  of  the  Beaufort  Sea  (1978,  p  629-635i 

MP  1104 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1978,  p  5(i-74j  MP  1206 
Geophysics  in  the  study  of  permafrost  (1979,  p.93-115j 

MP  1266 

Permafrost  beneath  the  Beaufort  Sea,  near  Prudhoe  Bay, 
Alaska  (1979,  p  1481-1493]  MP  1211 

Electromagnetic  geophysical  survey  at  an  intenor  Alaska  per¬ 
mafrost  exposure  (1979,  7p}  SR  79-14 

Penetration  tests  m  subsea  permafrost.  Prudhoe  Bay,  Alaska 
(1979.  45pj  CR  79-07 

Determining  subsea  permafrost  characteristics  with  a  cone 
penetrometer— Prudhoe  Bay.  Alaska  (1979,  p  3-l6j 

MP  1217 

Detection  of  Arctic  water  supplies  with  geophysical  tech¬ 
niques  (1979,  30p)  CR  79-15 

Field  methods  and  preliminary  results  from  subsea  permafrost 
investigations  in  the  Beaufort  Sea,  Alaska  (1979,  p207- 
213]  MP  1591 

Effects  of  seasonal  changes  and  ground  icc  on  electromagnet¬ 
ic  surveys  of  permafrost  (1979.  24p  j  CR  79-23 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1979,  p93*ll5j  MP  1287 
Buried  valleys  as  a  possible  determinant  of  the  distribution  of 
deeply  buried  permafrost  on  the  continental  shelf  of  the 
Beaufort  Sea  (1979.  p.i35*l4t)  MP  1288 

Permafrost  beneath  the  Beaufort  Sea,  near  Prudhoe  Bay. 

Alaska  (1980.  p  35-48j  MP  1346 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1980.  p.l03-!l0)  MP  1344 
Regional  distribution  and  characteristics  of  bottom  sediments 
in  Arctic  coastal  waters  of  Alaska  (1980.  50p ) 

SR  80-15 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1981,  p  125-I57j  MP  1428 


259 


AUTHOR  INDEX 


SeUjntnn,  P.V.  (coat.) 

Hyperbolic  rencctions  on  Beaufort  Sea  seismic  records 
(1981.  16p.]  CR  81-02 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1981,  p.l37-l56]  MP  1600 

Improving  electnc  grounding  in  frozen  matenals  (1982, 
12p)  SR  82-13 

Subsea  permafrost  in  Harrison  Bay,  Alaska  an  interpretation 
from  seismic  data  (1982,  62p)  CR  82-24 

Radar  profiling  of  buned  reflectors  and  the  groundwater  table 
(1983.  I6p]  CR  83-11 

Seismic  >e]ocities  and  subsea  permafrost  in  the  Beaufort  Sea, 
Alaska  (1983,  p  894-8981  MP  1669 

Conductive  backfill  for  improving  electrical  grounding  in 
frozen  soils  (1984,  19pj  SR  84-17 

Determining  distribution  patterns  of  ice-bonded  permafrost  in 
the  US.  Beaufort  Sea  from  seismic  data  (1984,  p.237- 
258j  MP  1839 

Subsea  permafrost  distribution  on  the  Alaskan  shelf  (1984, 
p  75-82)  MP1852 

Ice  drilling  and  coring  systems— a  retrospective  view  (1984, 
p  125-127)  MP1999 

Mapping  resistive  seabed  features  using  DC  methods  (1985, 
p  136-147)  MP1918 

Some  aspects  of  interpreting  seismic  data  for  information  on 
shallow  subsea  permafrost  (1985,  p  61-65)  MP  1954 

Galvanic  methods  for  mapping  resistive  seabed  features 
(1985,  p  91-92)  MP  1955 

Monitoring  seasonal  changes  in  seafloor  tenpeiature  and 
salinity  (1986,  p  1  lO-1 14)  MP2147 

DnII  bits  for  frozen  fine-grained  soils  (1986,  33p.) 

SR  86-27 

Development  of  a  frazil  ice  sampler  (1986,  12p] 

SR  86-37 

Auger  bit  for  frozen  fine-grained  soil  (1986,  13p] 

SR  86-36 

Bit  design  improves  augers  (1987,  p.453-454]  MP  2269 
Fox  permafrost  tunnel  a  late  Quaternary  geologic  record  in 
central  Alaska  (1988,  p.948-969)  MP  2355 

Evaluation  of  several  auger  bits  in  frozen  fine-grained  soils, 
asphalt,  and  concrete  (1988,  lOp }  SR  88-08 

Seasonal  variations  in  resistivity  and  temperature  in  discon¬ 
tinuous  permafrost  (1988,  p.927-932)  MP  2365 

DC  resistivity  along  the  coast  at  Prudhoe  Bay.  Alaska 
(1988,  p  988-993)  MP2366 

Seafloor  temperature  and  conductivity  data  from  coastal  wa¬ 
ters  of  the  U.S.  Beaufort  Sea  (1989,  I9p.}  CR  89-01 

Coastal  subsea  permafrost  and  bedrock  observations  using  dc 
resistivity  (1989,  lip.)  CR  89-13 

Strength  of  soils  and  rocks  at  low  temperatures  (1989,  p  1 89- 
190)  MP  2685 

Session  con)  Foondatlons  In  Permafrost  and  Seasonal  Frost, 
Denver,  CO.  Apr.  29*  1985 

Foundations  m  permafrost  and  seasonal  frost,  Proceedings 
(1985,  62p)  MPI730 

Sexstone,  A. 

Fate  of  crude  and  refined  oils  in  North  Slope  soils  (1978, 
p.339-347)  MP1186 

Shabtale,  S 

Can  relict  crevasse  plumes  on  antarctic  icc  shelves  reveal  a 
history  of  ice-stream  fluctuation  (1988.  p  77-82) 

MP  2460 

Shahin,  M.Y. 

Projected  thermal  and  load-associated  distress  in  pavements 
incorporating  different  grades  of  asphalt  cement  (1978, 
p.403-437)  MP  1209 

Asphalt  concrete  for  cold  regions,  a  comparative  laboratory 
study  and  analysis  of  mixtures  containing  >oft  and  hard 
grades  of  asphalt  c.ment  (1980,  55p )  CR  80-05 

Shaver,  G.R. 

Growth  and  flowering  of  coitongrass  tussocks  along  a  climatic 
transect  in  northcentral  Alaska  (1984.  p  10-1  h 

MP  1950 

Shaw,  K.A. 

Compression  of  wet  snow  (1978.  I7p)  CR  78-10 

Sheehy.  W. 

On  the  origin  of  stratified  debris  in  ice  cores  from  the  bottom 
of  the  Antarctic  icc  sheet  (1979.  p  I85-I92j 

MP  1272 

Annealing  rccrystallization  m  laboratory  and  naturally  de¬ 
formed  ice  (1987.  p.(Cl)271.(CI)276)  MP  2230 

Shemdin,  O.H. 

Inlet  current  measured  with  Seasat-I  synthetic  aperture  radar 
(1980,  p.35-37)  MP  1443 

Inlet  current  measured  with  Scasat-l  synthetic  aperture  radar 
(1980,  p  35-37)  MP  1481 

Shen,  l{. 

On  the  rheology  of  a  broken  ice  field  due  to  floe  collision 
(1984,  p  29-34)  MP  1812 

Shen.  H.H. 

Effect  of  nnnuniform  size  on  internal  stresses  m  a  rapid,  sim¬ 
ple  shear  flow  of  granular  materials  Part  I  Two  gram 
sizes  (1985.  i8p)  CR  85-02 

Effect  of  nonuniform  size  on  internal  stresses  in  a  rapid,  sim¬ 
ple  shear  flow  of  granular  materials  Part  2  Multiple  gram 
sizes  (198$.  20p)  CR  85-03 

Constitutive  relations  for  a  planar,  simple  shear  flow  of  rough 
disks  (1985.  17p,  CR  85-20 

Pole  of  floe  collisions  m  sea  ice  rheology  (W87.  p  7085- 
7096)  MP  2242 


Shen,  H.T. 

Mechanics  of  ice  jam  formation  in  rivers  [1983,  14p ) 

CR  83-31 

St  Lawrence  River  freeze-up  forecast  (1984,  p  177-190) 

MP  1713 

Forecasting  water  temperature  decline  and  freeze-up  in  nvers 
(1984,  t7p.]  CR  84-19 

Computer  simulation  of  ice  cover  formation  in  the  Upper  St. 

Lawrence  River  (1984,  p.227-245]  MP  1814 

Field  investigation  of  St.  Lawrence  River  hanging  ice  dams 
(1984.  p  241-249)  MP  1830 

Field  investigation  of  St.  Lawrence  River  hanging  ice  dams, 
winter  of  1983-84  (1984,  SSp  ]  MP  2178 

Effect  of  ice  cover  on  hydropower  production  (1984,  p,23l' 
234)  MP  1876 

Mathematical  modeling  of  nver  ice  processes  (1984,  p.$54- 
558)  MP  1973 

Unified  degree-day  method  for  river  ice  cover  thickness  simu¬ 
lation  (1985,  p  54-62)  MP  2065 

St.  Lawrence  River  frecze-up  forecast  (1986,  p  467*481) 

MP  2120 

Simulation  of  oil  slick  transport  in  Great  Lakes  connecting 
channels  theory  and  model  formulation  (1990.  29p) 

CR  90-01 

Shen.  J. 

Bibliography  of  literature  on  China's  glaciers  and  permafrost 
Part  1  1938-1979  (1982.  44p)  SR  82-20 

Shin,  R.T. 

Correlation  function  study  for  sea  ice  (1988,  p  14,055-14,- 
063)  MP2511 

Shirker.  R-C. 

Environmental  factors  and  sundards  for  atmospheric  obscu¬ 
rants,  climate  and  terrain  (1987,  I37p )  MP  2309 

Shook,  J.F. 

Designing  for  frost  heave  conditions  (1984,  p  22*44) 

MP  1705 

Shoop,  S.A. 

Thawing  soil  strength  measurements  for  predicting  vehicle 
performance  (1989,  18p)  MP  2749 

Vehicle  mobility  on  thawing  soils  [1989,  16p) 

SR  89-31 

Shitkia.  S.S. 

Limnological  investigations  Lake  Koocanusa,  Montana  Ft. 
S.  Phosphorus  chemistry  of  sediments  (1981,  9p^  ^ 

Sioinions,  CL. 

Sensitivity  of  plant  communities  and  soil  flora  to  seawater 
spills,  Prudhoe  Bay.  Alaska  (1983,  3Sp )  CR  83-24 

SlraoBl,  O.W. 

Construction  and  performance  of  Che  Hess  creek  earth  fill 
dam.  Livengood.  Alaska  (1973,  p  23-34)  MP  859 

Survey  of  road  construction  and  maintenance  problems  in 
central  Alaska  (1976,  36p)  SR  76-08 

Sinhm  N.K. 

Proceedings  (1987,  4  vols )  MP  2189 

Proceedings.  Vol.4  (1988,  348p]  MP  2317 

Proceedings  of  the  eighth  International  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineering.  1989  Volume 
4  (1989. 476p)  .  MP  2481 

Proceedings  Vol  4  (1990,  339p )  MP  2584 

Slaaghler.  CW. 

Spread  of  cetyl*l-Cl4  alcohol  on  a  melting  snow  surface 
(1966.  p  5-8)  MP876 

FIRE  IN  THE  NORTHERN  ENVIRONMENT-A  SYM¬ 
POSIUM  (1971.  275p)  MP878 

Arctic  and  Subarctic  environmental  analyses  utilizing  ERTS- 
I  imagery,  bimonthly  progress  report,  23  June  •  23  Aug 

1972  (1972.  3p)  MP  991 

Arctic  and  subarctic  environmental  analysts  (1972.  p28- 

30)  MPI119 

Seasonal  regime  and  hydrological  significance  of  stream  ic¬ 
ings  in  central  Alaska  (1973.  p  $28*540)  MP  1026 
Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
I  imagery  (1973.  $p)  MP  1611 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
I  imagery  Bimonthly  progress  report.  23  Aug  -  23  Oct 

1973  (1973.  3pj  MP  1030 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 

I  imagery  Bimonthly  progress  report,  23  Oct  -  23  Dec 
1973  (1973.  6p)  MP  1031 

Arctic  and  subarctic  environmental  analysis  utilizing  ERTS- 
I  imagery  Final  report  June  1972-Fcb  1974  (1974, 
!28p;  MP  1047 

Snow  accumulation  for  arctic  freshwater  supplies  (1975, 
p  218-224)  MP860 

High-latitude  basins  as  settings  for  circumpolar  environmen¬ 
tal  studies  (1975.  p  IV/57.1V/68)  MP  917 

Site  access  for  a  subarctic  research  effort  (1976.  Up) 

CR  76-09 

Vehicle  for  the  future  (1976.  p  272-279)  MP  1384 

Tate  and  effects  of  crude  oil  spilled  on  permafrost  terrain 
First  year  progress  report  (1976.  18p)  SR  76-15 

Kolyma  water  balance  station.  .Magadan  Oblast,  northeast 
USSR  United  States-Sovici  scientific  exchange  visit 
(1977.  66p)  SR  77-15 

Subarctic  watershed  research  in  the  Soviet  Union  (1978. 

pJOS-JU)  MP  1273 

l.andsat  dau  co’’.  'lion  platform  a;  Devil  Canyon  sue.  upper 
Susitna  Basin.  Ataska-  Performance  and  analysis  of  data 
(1979.  17  refs)  SR  79-02 


Sediment  load  and  channel  characteristics  in  subarctic  upland 
catchments  (1981,  p.39-48)  MP  1518 

Hydrology  and  climatology  of  the  Caribou-Poker  Creeks  Re¬ 
search  Watershed,  Alaska  (1982,  34p.)  CR  82-26 

Constraints  and  approaches  in  high  latitude  natural  resource 
sampling  and  research  (1984,  p,41-46)  MP  2013 

Use  of  off-road  vehicles  and  mitigation  of  effects  In  Alaska 
permafrost  environments  a  review  (1990,  p.63-72) 

MP  2682 

Sletten.  R.S. 

Wastewater  renovation  by  a  prototype  slow  infiltration  land 
treatment  system  (1976,  44p]  CR  76-19 

Overview  of  land  treatment  from  case  studies  of  existing  sys¬ 
tems  (1976,  26p.)  MP891 

FeasibiHty  study  of  land  treatment  of  wastewater  at  a  subarc¬ 
tic  Alaskan  location  (1976,  21p]  MP  868 

Wastewater  treatment  in  cold  regions  (1976.  15p) 

MP  965 

Feasibility  study  of  land  treatment  of  wastewater  at  a  subarc¬ 
tic  Alaskan  location  (1977.  p  $33-547}  MP  1268 

Wastewater  treatment  alternative  needed  (1977,  p  82-87] 

MP  968 

Land  application  of  wastewater  in  permafrost  areas  (1978, 
P911.917)  MPlllO 

Energy  and  costs  for  agricultural  reuse  of  wastewater  (1980, 
p.339-346)  MP  1401 

Lime  stabilization  and  land  disposal  of  cold  region  wastewater 
lagoon  sludge  (1982,  p.207-2t3)  MP  1696 

Direct  filtration  of  streambome  glacial  silt  (1982,  17p] 

CR  »-23 

Accumulation,  characterization,  and  stabilization  of  sludges 
for  cold  regions  lagoons  (1984,  40p)  SR  84^ 

Treatment  and  disposal  of  alum  and  other  metallic  hydroxide 
sludges  (1987,  40p  +  plates]  SR  87-05 

Winter  field  testing  of  U.S  Navy  fleet  hospital 

Water  quality  changes  caused  by  extension  of  the  winter  navi¬ 
gation  season  on  the  Detroit-St.  Clair  river  system  (1988, 
56p.]  SR  88-10 

Waste  management  practices  in  Antarctica  (1989,  p.l22- 
130]  MP2464 

Waste  management  practices  of  the  United  States  Antarctic 
Program  (1989,  28p)  SR  89-3 

Smallidge,  P.D. 

Corps  of  Engineers  research  in  Arctic  and  Arctic-related  envi¬ 
ronmental  sciences  (1987,  p  81-87]  MP  2411 

Arctic  construction*  working  group  report  (1987,  p311* 
314)  MP2426 

Smith,  D.W. 

Cold  climate  utilities  delivery  design  manual  (1979,  e3D0 
leaves)  MP  1373 

Rapid  detection  of  water  sources  in  cold  regions— -a  selected 
bibliography  of  potential  techniques  (1979,  7Sp) 

SR  79-10 

Cold  climate  utilities  manual  (1986,  var.p  |  MP  2135 

Smith,  G.A. 

Rapid  detection  of  water  sources  in  cold  regions— a  selected 
bibliography  of  potential  techniques  (1979,  75p) 

SR  79-10 

Smith,  J. 

Humiuity  and  temperature  measurements  obtained  from  an 
unmanned  aerial  vehicle  (1987,  p.3S-4$]  MP  2293 

Slant  path  extinction  and  visibility  measurements  from  an 
unmanned  aerial  vehicle  (1987.  p  115-126)  MP  2296 

Smith,  J.E. 

Treatment  and  disposal  of  alum  and  other  metallic  hydroxide 
sludges  {1987.  40p  -f  plates)  SR  87-05 

Smith.  M.W. 

Measurement  of  the  unfrozen  water  content  of  soils*  a  com¬ 
parison  of  NMR  and  TDR  methods  (1988.  p473-477) 

MP  2363 

Measurement  of  the  unfrozen  water  content  of  soils,  compan- 
son  of  NMR  and  TDR  methods  (1988,  1  ip ) 

CR  88-18 

Smith,  N. 

Use  of  explosives  in  removing  ice  jams  (1970,  lOp) 

MP  1021 

Analysis  of  flexible  pavement  resihcnt  surface  deformations 
using  the  Chevron  layered  elastic  analysis  computer  pro¬ 
gram  (1975.  13  leaves)  MP  1284 

Observations  along  the  pipeline  haul  road  between  Livengood 
and  the  Yukon  River  (1976.  73p )  SR  78-11 

Repetitive  loading  tests  on  membrane  enveloped  road  sec¬ 
tions  during  freeze  thaw  (1977,  p  171-197)  MP  982 
Techniques  for  using  MESL  (membrane  encapsulated  soil 
layers)  to  roads  and  airfields  in  cold  regions  (1978,  p  $60- 
570)  MP  1089 

Repetitive  loading  tests  on  membrane-enveloped  road  sec¬ 

tions  during  frecze-thaw  cycles  (1*^78.  16p ) 

CR  78-12 

Repetitive  loading  tests  on  membrane  enveloped  road  sec¬ 
tions  during  freeze-thaw  cycles  {1978,  p  I277.|288j 

MP1I58 

Nondestructive  tcvting  of  in  service  highway  pavements  in 
Maine  {I97<).  22p)  CR  79-06 

Convtruction  and  performance  of  membrane  encapsulated 
soil  layers  m  Alaska  (1979.  27p )  CR  79-16 

Insulating  and  load-supporting  properties  of  sulfur  foam  for 
espe<hcnt  roads  m  cold  regions  rl979.  2ip) 

CR  79-18 


260 


AUTHOR  INDEX 


Hith^xplosive  crtterini  in  frozen  and  unfrozen  soib  in  Alas* 
katl9$0,2!pi  CR  1(^09 

Testing  shaped  charges  in  unfrozen  and  frozen  silt  in  Alaska 
(1982,  lOp.j  SR  12^2 

Smith*  S  J. 

Observations  of  pack  ice  properties  in  the  Weddell  Sea 
(1982,  p  105-1061  MP160I 

Reports  of  the  U  S.-U.S  S  R.  Weddell  Polynya  Expedition, 
October-November  1981,  Volume  5,  Sea  ice  observations 
(1983,  6p.  +  59p.j  SR  •3-2 

Comparison  of  winter  climatic  data  for  three  New  Hampshire 
sites  (1986,  78p)  SR  16-05 

SMUiAt.  MA. 

Comparison  of  three  compactors  used  In  pothole  repair 
(1984,  Mpi  SRf4-31 

Snow  Syaposlam,  1st,  Haaover,  NH,  Aagast  1911 
(Proceedings]  (1982,  324pj  SR  12-17 

Snow  Sympostaa,  2iid,  Hmver,  NH,  Aagast  1912 
Snow  Symposium  2,  U.S.  Army  Cold  Regions  Research  and 
Engineering  Laboratory,  Hanover,  New  Hampshire,  Au¬ 
gust  1982.  Vol.l  (1983,  295p )  SR  13-04 

Stow  Symposlam,  3^  HaMver,  NH,  Aag.  9-10, 1913 
Proceedinp,  VoU  (1983,  241p)  SR  13-31 

Snow  Synposioa,  4tii,  Hanover,  NH,  Aig.  14*16, 1964 
Proceedinp,  Vol.l  (1984,  433pj  SR  64-35 

Snow  Symposiam,  5tK  Hanover,  NH,  Aag.  13-15, 1965 
Proceedings,  Vol.l  (1986,  369pj  SR  66*15 

Snow  Syaposiani,  6th,  Hanover,  NH,  Aag.  12-14, 1966 
Proceedinp,  Vol  1  (1987,  207p.]  SR  67-12 

Snow  Syaposiam,  7^  Hanover,  NH,  Aag.  11-12, 1967 
Proceedings  (1989,  136pj  SR  69-07 

SoikUDS. 

Ice  arching  and  the  drift  of  pack  ice  through  restricted  chan* 
neU(1977,  llp]  CR  77-16 

Finite  element  formulation  of  a  sea  ice  drift  model  rl977, 
p  67-76]  MP  1165 

Ice  arching  and  the  drift  of  pack  ice  through  channels  (1978, 
P413-432)  MP113I 

lee  pile-up  and  ride-up  on  Arctic  and  subarctic  beaches 
(1979,  p.127-146)  MP  1230 

Buckling  analysb  of  wedge-shaped  floating  ice  sheeta  (1979, 
p  797-810)  MP1232 

Shore  ice  pile-up  and  ride-up  field  observations,  models, 
theoretical  analyses  (1980.  p  209-298]  MP  1295 

Review  of  buckling  analyses  of  ice  sheets  (1980.  p.I31-14^ 

MP  1322 

Nonsteady  ice  drift  In  the  Strait  of  Belle  Isle  (1980, 

136)  MP  1364 

Set  tee  piling  at  Fairway  Rock.  Bering  Strait.  Alaska:  observa¬ 
tions  and  theoretical  analysis  (1981,  p.985-1000) 

MP  1460 

Ice  pile-up  and  ride-up  on  arctic  and  subarctic  beaches 
(1981.  p  247-273)  MP  1538 

Port  Huron  ice  control  model  studies  (1982,  p  361-373] 

MP  1530 

Model  study  of  Port  Huron  ice  control  structure;  wind  stress 
simulation  (1982,  27pj  CR  62-09 

Bering  Strait  sea  ice  and  the  Fairway  Rock  icefoot  (1982, 
40p  ]  CR  62-31 

Determining  the  characteristic  length  of  model  ice  sheets 
(I982,p.99*104j  MP1570 

Hydraulic  model  study  of  Port  Huron  ice  control  structure 
(1982.  59p.)  CR  6^34 

Expenmenul  determination  of  the  buckling  loads  of  floating 
ICC  sheets  (1983,  p  260*265j  MP  1626 

Experiments  on  ice  ride-up  and  pile-up  (1983,  p.266-27(h 

MP  1627 

Ice  forces  on  model  marine  structures  (1983.  p.778-787) 

MP  1606 

Dynamic  buckling  of  floating  ice  sheets  [1983,  p 

Ice  forces  on  model  bridge  piers  (1983,  1  Ip  j  CR  63-19 
Measurement  of  icc  forces  on  structures  (1983, 

Ice  action  on  two  cylindneal  structures  (1983.  p.l59-166i 

MP  1M3 

Ice  action  on  pairs  of  cylindrical  and  conical  structures 
(1983,  35pj  CR  83-25 

Ice  force  measurements  on  a  bridge  pier  in  the  OttaMuechee 
River,  Vermont  (1983,  6p  j  CR  83-32 

Experimental  determination  of  buckling  loads  of  cracked  ice 
sheets  (1984.  p  183-186)  MP  1687 

Ice  action  on  two  cylindrical  structures  (1984,  p.l07*l  12) 

MP  1741 

Dependence  of  crushing  specific  energy  on  the  upect  ratio 
and  the  structure  velocity  (1984,  p  363-374) 

MP  1708 

Crushing  icc  forces  on  cylindrical  structures  **^*^j^p* 

Structure  of  first-year  pressure  ridge  sails  in  the  Prudhoe  Bay 
region  (1984,  p  115*135}  MP  1837 

Forces  associated  with  ice  pile-up  and  nde-up  (1984,  p  239* 
262)  MP  1887 

Computational  mechanics  tn  arctic  engineering  (1984. 

p  351-374)  MP2072 

Ice  forces  on  inclined  model  bridge  piers  (1984.  p  1167- 
1173)  MP  2407 

Buckling  analysis  of  cracked,  floating  tee  sheets  (1984, 
28p)  SR  84-23 


Ice  forces  on  rigid,  vertical,  cylindrical  structures  [1984, 
36p.]  CR  84-33 

Determining  the  eharaeterbtlc  length  of  floating  ice  sheets  by 
moving  loads  (1985,  p.155-15^  MP  1855 

Sheet  ice  forces  on  a  conical  structure:  an  experimental  study 
(1985,  p  46-54)  MP  1915 

Arctic  ice  and  drilling  structures  (1985.  p.63-69) 

MP  2119 

Sheet  ice  forces  on  a  conical  structure  an  experimental  study 
(1985.  p.643-655)  MP  1906 

Stt  ice  and  the  Fairway  Rock  icefoot  (1985,  p.25-W^ 

Characteristic  frequency  of  force  variations  in  continuous 
crushing  of  sheet  ice  against  rigid  cylindrical  structures 
(1986,p.l-12)  MP2018 

Some  effects  of  friction  on  ice  forces  against  vertical  struc¬ 
tures  (1986.  p  528-533)  MP  2036 

Impact  ice  force  and  pressure  An  experimental  study  with 
urea  ice  (1986.  p  569-576)  MP  2037 

Fracture  toughness  of  model  ice  (1986,  p  365-376) 

MP  2125 

Flexural  and  buckling  failure  of  floating  ice  sheets  against 
structures  (1986.  p.339-35^  MP  2134 

Dynamic  analysis  of  failure  modes  on  ice  sheets  encountering 
sloping  structures  (1987,  p.281-284)  MP  2194 

Advances  in  tee  mechanics — 1987  (1987,  49p) 

MP  2207 

Advances  in  sea  ice  mechanics  in  the  USA  [1987,  p  37-49) 

MP  2208 

Measurement  of  characteristic  length  of  floating  ice  sheets 
(1987,  n.p.  (Ch.7))  MP  2480 

Rexural  and  buckling  failure  of  floating  ice  aheeta  against 
structures  (1987,  p.53-73)  MP  2315 

Proceedings,  Vol.4  (1988,  348p)  MP  231? 

Onshore  ice  pile-up  and  ride-up:  observations  and  theoretical 
assessment  (1988.  p  108-142)  MP  2336 

Experimental  determination  of  the  fracture  toughness  of  urea 
model  ice  (1988.  p  289-297)  MP  2348 

Verification  tests  of  the  surface  integral  method  for  calculat¬ 
ing  structural  ice  loads  (1988,  p  449-456]  MP  2353 
Fracture  of  S2  columnar  freshwater  ice*  floating  double  can¬ 
tilever  b^m  tests  (1988.  p.152-161)  MP  2493 

Results  from  indentation  tests  on  freshwster  ice  [1988. 

p  341-350)  MP2495 

Fracture  experiments  on  freewater  and  urea  model  ice 
(1988.  152p)  MP2502 

Ice-induced  vibrations  of  structures  (1989,  p.  189*221) 

MP  2492 

Proceedings  of  the  eighth  Internationa)  Conference  on  Off¬ 
shore  Mechanics  and  Arctic  Engineenng.  1989  Volume 

4  (1989.476p)  MP  2481 

Interaction  forces  during  vertical  penetration  of  floating  ice 

sheets  with  cylindrical  indentors  (1989,  p  377-382i 

MP  2485 

Fracture  toughness  of  columnar  freshwater  ice  from  large 
Kale  DCB  tesU  (1989,  p  7*20]  MP  2545 

Vertical  lifting  and  penetration  of  floating  ice  sheets  with 
cylindrical  indentors  (1989,  p  104)  MP  2688 

Ice  force  measurements  on  a  bridge  pier  in  a  small  nver 
(1989,  P.I419-U27)  MP  2764 

Proceedings.  Vol.4  (1990,  339p)  MP  2584 

Dynamic  analysu  of  a  floating  icc  sheet  undergoing  vertical 
indentation  (1990,  p  l95-203j  MP  2579 

SoaBcrfeld,  R.A. 

Comments  on  ‘Theory  of  metamorphism  of  dry  snow”  by 

5  C.  Colbeck  (1984,  p.4963-4965)  MP  1800 

Song.  B.H. 

Passive  tracer  gu  measurement  of  air  exchange  in  a  large 
multi-celled  building  in  Alaska  (1989.  p  433-444) 

MP  2557 

Sooag.  T.T. 

Dynamic  ice-structure  interaction  analysis  for  narrow  vertical 
structures  (1981,  p  472-479)  MP  1456 

Sowers,  T. 

Dominion  Range  ice  core.  Queen  Maud  Mountains.  Antarc¬ 
tica-general  site  and  core  charactensiics  with  impitcalions 
(1990,  p.l  1-16)  MP  2707 

Sptinc*  P-A- 

Land  treatment  module  of  the  CAPDET  program  (1977. 

4p)  N?P1112 

Computer  procedure  for  comparison  of  land  treatment  and 
conventional  treatment  preliminary  designs,  cost  analysis 
and  effluent  quality  prcdictiors  (1978,  p  335-340) 

MPII55 

Sparrow,  E.B. 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain 
First  year  progress  report  (1976.  )8p)  SR  76-15 

Fate  and  effects  of  crude  oil  spilled  on  permafrost  terrain. 
Second  annual  progress  report.  June  1976  to  July  1977 
(1977,  46pj  SR  77-44 

Fate  and  elTects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  in  interior  Alaska  (1980,  128p)  MP  1310 

Fate  and  effects  of  crude  oil  spilled  on  subarctic  permafrost 
terrain  m  interior  Alaska  (1980, 67p)  CR  80-29 

Speacer,  M.H. 

Dominion  Range  icc  core.  Queen  Maud  Mountains.  Antarc* 
(ica_tcneral  site  and  core  characteristics  with  implications 
(1990.  p.l  1-16)  MP  2707 

Spiadler.  M. 

Sea  ICC  a  habitat  for  the  foramtnifcr  ^'eofhbotjuidnnt  pa 
chyderms?  (1990.  p  86-92)  MP  2732 


St.  Germain,  K. 

Multifrequency  passive  microwave  obKrvatlon  of  saline  ice 
grown  in  a  tank  (1988.  p  1687-1690]  MP  2459 

St.  Lawrence,  W.F. 

Acoustic  emissions  in  the  investigation  of  avalanches  (1977, 
pVII/24.VIl/33)  MP1630 

Creep  rupture  at  depth  in  a  cold  ice  sheet  (1978.  p.733] 

MPU68 

Hydraulic  transients  a  Kismic  source  in  volcanoes  and  gla¬ 
ciers  (1979,  p  654-656)  MP1181 

Phenomenological  dcKnption  of  the  acoustic  emission  re- 
sponK  m  Kveral  polycrystalline  materials  (1979.  p223- 
228]  MP  1246 

Acoustic  emission  responK  of  snow  (1980,  p.209-216] 

MP  1366 

Comparison  of  thermal  observations  of  Mount  St.  Helens 
before  and  dunng  the  first  week  of  the  initial  1 980  eruption 
(1980,  p  1526-1527)  MP  1482 

Constitutive  relation  for  the  deformation  of  snow  (1981,  p.3- 
14]  MP  1370 

Investigation  of  the  acoustic  emission  and  deformation  re¬ 
sponK  of  flnite  ice  plates  (1981,  19p]  CR  81-06 

Investigation  of  the  acoustic  emission  and  deformation  re¬ 
sponse  of  flnite  ice  plates  (1981.  p.123-133) 

MP  1436 

Ou  (he  acoustic  emission  and  deformation  resporiK  of  f  nite 
ice  plates  (1981,  p.385-394j  MP  1455 

Preliminary  investigation  of  the  acoustic  emission  and  defor¬ 
mation  responK  of  flnite  ice  plates  (1982,  p.129-139) 

MP  1589 

Acoustic  emissions  from  polycrystalhne  ice  (1982,  p.i83- 
199)  MP  1524 

Acoustic  emissions  from  polyerystalline  ice  (1982,  15p.) 

CR  82-21 

Ruid  dynamic  analysis  of  volcanic  tremor  (1982,  12p) 

CR  82-32 

Source  mechanism  of  volcanic  tremor  [1982,  p  8675-8683) 

MP  1576 

Study  on  the  tensile  strength  of  ice  as  a  function  of  grain  size 
(1983.  38p)  CR  83-14 

ObKrvatlons  of  volcanic  tremor  at  Mount  St.  Helens  volcano 
(1984,  p  3476-3484)  MP  1770 

Stallings,  E.S. 

Uk  and  apphcaiion  of  PRESTO  in  Snow-Ill  West  rl986, 
p  11.24)  MP  2658 

SNOW  III  WEST  field  experiment  report.  Volume  I 
(1988,  170p)  SR  88-28 

Stallion,  M. 

Debris  of  the  Chena  River  (1976,  Up)  CR  76-26 

Stallman,  P.E. 

Improved  miilivolt-iemperature  conversion  tables  for  copper 
constanian  thermocouples  32F  reference  temperature 
(3976.  66p)  SR  76-18 

Abnormal  internal  friction  peaks  m  single-crystal  ice  (1977, 
15p)  SR  77-23 

Stambach,  G. 

Results  of  the  US  coninbuiion  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974,  197p)  MP  1032 

Stanley,  L.E. 

Utilization  of  Kwage  sludge  for  terrain  subilization  in  cold 
regions  (1977,  45p )  SR  77-37 

Utiliulion  of  Kwage  sludge  for  terrain  stabiliulion  in  cold 
regions.  Part  2  (1979.  36p)  SR  79*28 

Stanton,  T.K. 

Laboratory  studies  of  acoustic  Kattenng  from  the  underside 
of  Ka  icc  (1985,  p  87-91)  MP  1912 

Acoustical  reflection  and  Kattenng  from  the  underside  of 
laboratory  grown  sea  ice  measurements  and  predictions 
(1986.  p  1486-1494)  MP  2222 

High  (requency  acoustical  properties  of  Kline  ice  (1989.  p  9- 
23)  MP  2686 

Acoustical  and  morphological  properties  of  undeformed  ks 
ice:  laboratory  and  field  resuiu  (1990.  p  67-75) 

MP  2730 


Stark.  3. 

Performance  of  pavement  at  Central  WiKonsm  Airport 
(1989.  p92-103j  MP  2463 

Stark.  K.L. 

Effects  of  inundation  on  six  varieties  of  turfgrass  (1982. 
2Sp.)  SR  82-12 

Staaffer,  B. 

C-14  and  other  isotope  studies  on  natural  ice  (1972.  p  D70* 
D92)  MP  1052 

Steams.  S.R. 

SELECTED  ASPECTS  OF  GEOLOGY  AND  PHYSIOG¬ 
RAPHY  OF  THE  COLD  REGIONS  (1965.  40p ) 

M  I-Al 

PERMAFROST  (PERENNIALLY  FROZEN  GROUND) 
(1966.  77pj  M  1-42 

Stephens.  CA. 

Brcax'Up  dales  for  the  Yukon  River.  Pi  I  Rampait  to  White¬ 
horse.  1896-1978  (1979.  c50  Icavesj  MP  1317 

Break-up  dales  for  the  Yukon  River,  P(.2  Alakanuk  to  Tana- 
na.  1883-1978  (1979.  c50  leaves)  MP  1318 

BreaV-up  of  the  Yukon  River  a«  the  Haul  Road  Bndce  1979 
(1979.  22p  f  Figsj  MP  1315 

Stephens.  J.B. 

Mars  soil  water  anaiyrer  instrument  description  and  status 
(1977.  p  149-158)  MP9I2 


261 


AUTHOR  INDEX 


SCcrrett,  K.P. 

Arctic  environment  and  the  Arctic  surface  effect  vehicle 
[1976,  28p)  CR76^1 

Applications  of  thermal  analysis  to  cold  recions  rl976. 

p.167.181,  IMIP990 

Unfrozen  water  contents  of  submarine  permafrost  determined 
by  nuclear  mafnetic  resonance  (1980,  p  400*412i 

MP  1412 

Snow/ice/frozen  ground  properties,  working  group  report 
[1987,  p  I63-I66J  MP2416 

Stevens,  H.W. 

Subsurface  explorations  in  permafrost  areas  (1959,  p  31>41) 

MP  885 

Design  of  foundations  in  areas  of  significant  frost  penetration 
(I980,p.ll8-184)  MP1358 

Steves,  H.K. 

Smalhscale  projectile  penetration  in  saline  ice  (1986,  p.41S* 
438]  MP  2201 

Saline  ice  penetration:  a  joint  CRREL>NSWC  test  program 
(1987,  34p.j  SR  87-14 

Stewart,  D.M. 

Physical  measurement  of  ice  jams  1976-77  field  season 
(1978,  19p)  SR  78-03 

Entrainment  of  ice  floes  into  a  submerged  outlet  (1978, 
p  291-299]  MP1137 

Force  dutnbution  m  a  fragmented  ice  cover  (1982,  p.374- 
387]  MP  1531 

Force  distribution  in  a  fragmented  ice  cover  (1984,  16p  ] 

CR  84-07 

Stewart,  G.L. 

Rapid  infiltration  of  primary  sewage  effluent  at  Fort  Devens. 

Massachusetu  (1976,  34p.]  CR  76-48 

Treatment  of  pnmary  sewage  effluent  by  rapid  infiltration 
(1976.  ISp.]  CR  7649 

Stokely,  J.L 

Watershed  modeling  in  cold  regions  an  application  to  the 
Sleepers  River  Research  Watershed  in  northeastern  Ver¬ 
mont  (1980,  241p  ]  MP  1471 

Stolzeabai^  K.D. 

Dynamics  of  frazil  ice  formation  (1984,  p.l6t*172] 

MP  1829 

Storm,  P.C 

Limnological  investigations:  Lake  Koocanusa,  Montana. 
Part  3'  Basic  data,  post-impoundment.  1972-1978  (1982, 
S97p )  SR  82-23 

Straklcr,  A.H. 

Extraction  of  topography  from  side-looking  satellite  systems 
—a  case  study  with  SPOT  simulation  dau  (1983,  p  535- 
550]  MP  1695 

Stibstai^  J. 

Repetitive  loading  tests  on  membrane  enveloped  road  sec¬ 
tions  dunng  freeze  thaw  (1977,  p  171-197]  MP  962 
Repetitive  loading  tests  on  membrane  enveloped  road  sec¬ 
tions  during  freeze-thaw  cycles  (1978.  p  1277-1288) 

MP  1158 

Nondestructive  testing  of  in-service  highway  pavements  in 
Maine  (1979,  22p)  CR  79-06 

Operation  of  the  U  S  Combat  Support  Boat  (USCSBMK  1) 
on  an  ice-covered  waterway  (1984,  28p  j  SR  84-05 

Stnbftfld,  J.M. 

Experimental  scaling  study  of  an  annular  flow  ice-water  heat 
sink  (1977,  54p]  CR  77-15 

Repetitive  loading  tests  on  membrane-enveloped  road  sec¬ 
tions  during  freeze-thaw  cycles  (1978.  16p] 

CR  78-12 

Design  procedures  for  underground  heat  sink  systems  ( 1 979. 
I86p.  in  var  pagns  j  SR  79-08 

Sturm,  M. 

Observations  of  jOkuIhlaups  from  ice-dammed  Slrandltne 
Lake.  Alaska:  implications  for  psieohydrology  (1987,  p.?9- 
94]  MP  2307 

Field  observations  of  thermal  convection  in  a  subarctic  snow 
cover  (1987.  p  105-118)  MP  2439 

Recent  glacier-volcano  interactions  on  Mt  Redoubt,  Alaska 
(1988,  18p.i  MP243I 

Jhkulhlaups  from  Strandlinc  Lake.  Alaska,  with  special  atten¬ 
tion  to  the  1982  event  (1989.  i9p  j  MP  2520 

Unusual  jOkuIhlaup  involving  potholes  on  Black  Rapids  Gla¬ 
cier,  Alaska  Range.  Alaska.  USA.  (1990,  p.125-126] 

MP  2708 

Stntz,  M.H. 

Influence  of  ground  water  monitoring  well  casings  on  metals 
and  organic  compounds  in  well  water  (1989.  9p  j 

MP  2717 

Sullivan.  CW. 

Ice  nucleation  activity  of  antarctic  marine  microorganisms 
(1985,  p.l26-128j  MP2217 

Sea  ice  microbial  communities  in  Antarctica  (1986,  p  243- 
250]  MP  2026 

Sullivan,  J.M.,  Jr. 

Economics  of  ground  freezing  for  management  of  uncon¬ 
trolled  hazardoav  waste  sites  (1985,  i5p )  MP  2030 

Finite  clement  simulation  of  ice  crystal  growth  in  subcooled 
sodium-chloride  solutions  (1985.  p  527-532) 

MP  2100 

Finite  element  simulation  of  planar  instabilities  during 
solidification  of  an  undercooied  melt  (1987.  p  81-1  it) 

MP  2585 

Sun.  Z.C 

Laboratory  study  of  transverse  velocities  and  icc  jamming  in 
a  river  iKnd  (1988.  p  189-197)  .MP  2501 


Sandberg,  D.C 

Preliminary  development  of  a  fiber  optic  sensor  for  TNT 
(1988.  16p)  SR  88-04 

Single  fiber  measurements  for  remote  oppeal  detection  of 
TNT  (1989.  7pj  SR  89-18 

Snndberg,  D.D. 

Development  of  a  membrane  for  in-sifu  optical  detection  of 
TNT  (1988.  6p.j  SR  88-24 

Swart,  P. 

Information  systems  planning  study  (1987.  48p.) 

SR  87-23 

Swift,  CT. 

Multifrequency  passive  microwave  observation  of  saline  ice 
grown  in  a  tank  (1988,  p.t687-1696]  MP  2459 

Swift,  R.N. 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  (1989,  20p]  MP  2697 

Recent  measurements  of  sea  ice  topography  in  the  eastern 
Arctic  (1990,  p  132-136]  MP  2735 

Swiazow,  G.IL 

Report  on  ice  fall  from  clear  sky  in  Georgia  petober  26.  1959 
(I960,  31p  plus  photographs]  MP  1017 

Apparent  anomaly  in  freezing  of  ordinary  water  (1976, 
23p]  CR  76-20 

Projectile  and  fragment  penetration  into  ordinary  snow 
(1977, 30pi  MP1750 

Snow  and  snow  cover  in  military  science  tl978,  p  1-239-1- 
262]  MP  926 

Alaska  Good  Friday  earthquake  of  1964  (1982,  26p) 

CR  82-01 

SwithiotMok,  C 

Ice  runways  near  the  South  Pole  (1989, 42p )  SR  89-19 

Airfields  on  anUrctic  glacier  ice  (1989,  97p  j  CR  89-21 

Syera,  J.K. 

Effectiveness  of  land  application  for  phosphorus  removal 
from  municipal  waste  water  at  Manteca,  California  (1980, 
P6I6-621]  MP1444 

Evaluation  of  a  simple  model  for  predicting  phosphorus  re¬ 
moval  by  soils  dunng  land  treatment  of  wastewater  (1982, 
12p.]  SR  82-14 

Syaposlua  on  Applied  Gladology,  2«d,  West  LebMou, 

N.H.,  Aug.  23-27,  1982 

Proceedings  (1983.  314p)  MP  2054 

Symposium  oa  State  of  the  Art  of  Pavemeat  Respoase 
Moaitorlag  Systems  for  Roads  aad  Airfields,  Ist,  Hiaover, 
NH,  Mar.  69,  1989 

State  of  the  art  of  pavement  response  monitoring  systems  for 
roads  and  airfields  (1989, 401p)  SR  89-23 

TagucU,  S. 

Primary  productivity  In  sea  ice  of  the  Weddell  region  (1978, 
«7pJ  CR  78-19 

Sea  ice  and  ice  algae  relationships  in  the  Weddell  Sea  (1978. 

P  70-71)  MP1203 

Standing  crop  of  algae  in  the  sea  ice  of  the  Weddell  Sea  region 
(1979,  p  269-281]  MP  1242 

Takagi.  S. 

Segregation-freezing  temperature  as  the  cause  of  suction  force 
(1977.  p  59-66)  MPPOl 

Segregation  freezing  as  the  cause  of  suction  force  for  ice  lens 
formaiion  (1978.  p.45-51)  MP  1081 

In-plane  deformation  of  non-coaxia!  plastic  soil  (1978. 

28p)  CR  78-07 

ViKoelasiic  deflection  of  an  infinite  floating  ice  plate  subject¬ 
ed  to  a  circular  load  (1978.  32p)  CR  78*05 

Segregation  freezing  as  the  cause  of  suction  force  for  ice  lens 
formation  (1978.  i3p)  78.06 

Buckling  pressure  of  an  elastic  plate  floating  on  water  and 
stressed  uniformly  along  the  periphery  of  an  internal  hole 
(1978.  4<Jp,  CR  78-14 

Fundamenub  of  ice  lens  formaticm  (1978,  p  235-242i 

MP  1173 

Steady  in*p!ane  deformation  of  noncoaxial  plastic  soil  rl979. 

p.1049-1072)  MP  1248 

Some  Bessel  function  identities  arising  in  ice  mechanics  prob¬ 
lems  (1979.  13pj  CR  79-27 

Summary  of  the  adsorption  force  theory  of  frost  heaving 
(1980.  p  233-236)  MP  1332 

Adsorption  force  theory  of  frost  heaving  (1980,  p.57*81) 

MP  1334 

Initial  stage  of  the  formation  of  soil-laden  ice  lenKS  (1982, 

P  223-232)  MP1596 

Stefan's  problem  in  a  finite  domain  with  constant  boundary 
and  initial  conditions'  analysis  (1985.  28p  j  SR  85*08 

Approximate  analytical  solution  of  a  Stefan's  problem  in  a 
finite  domain  (1988.  p  245-266)  MP  2384 

Tukekums,  K. 

Comparative  model  tesb  in  ice  of  a  Canadian  Coast  Gusrd  R- 
class  icebreaker  (1989.  p.l/l-l/lSj  MP  2751 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1990.  p  31-52)  MP  2762 

Tunji.  K.K. 

Soil  microbiology  (1981.  p  38-44)  MP  1753 

Evalustion  of  a  compartmcnial  model  for  prediction  of  ni¬ 
trate  leaching  losses  (1981.  24p)  CR  81-23 

Mathematical  simulation  of  nitrogen  interactions  in  soils 
(1983.  p  241-248)  .MP  2051 

Tunkin.  R.S. 

Computer  simulation  ofhuhbler-induccd  melting  of  lee  covers 
using  experimental  heal  transfer  results  (1978,  p  362-366| 

MP  1160 


TftntiUo,  T. 

Prototype  testing  facilities  for  field  evaluation  of  contaminant 
transport  in  freezing  soib  (1988.  29p  j  MP  2514 

Tantillo,  T J. 

Hydraulic  model  study  of  a  water  intake  under  frazil  ice  con¬ 
ditions  (1981,  Up.]  CR  81^3 

Tate,  CL. 

Utilization  of  Unmanned  Aenal  Vehicles  in  the  ALBE  Thrust 
(1986,  p  249-257)  MP  2663 

TatfacUax,  J.C 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
nver  ice  jams  (1976.  97p )  MP  1060 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  icc  jams  (1977,  45p.]  CR  77-09 

Compressive  and  shear  strengths  of  fragmented  ice  covers — 
a  laboratory  study  (1977,  82p.]  MP  951 

Mean  characteristics  of  asymmetric  flows:  application  to  flow 

below  ice  jams  (1981,  p342*35Ch  MP  1733 

In-situ  measuremenb  of  the  mechanical  properties  of  ice 
(1982,  p  326334)  MP  1555 

Determination  of  the  flexural  strength  and  elastic  modulus  of 
ice  from  in  situ  cantilever-beam  tesb  (1982,  p.37-47) 

MP  1568 

Asymmetric  plane  flow  with  application  to  ice  jams  rl983, 
p  1540-1556)  MP  1645 

Model  tesb  on  two  modeb  of  WTGB  140-foot  icebreaker 
(1984,  I7pj  CR  84-03 

Ice  resisunce  tesb  on  two  models  of  the  WTGB  icebreaker 

rl984,  p  627-638}  MP  1716 

Model  tesb  In  ice  of  a  Canadian  Coast  Guard  R*class  ice¬ 
breaker  (1984,  24p]  SR  84-06 

Laboratory  investigation  of  the  kinetic  friction  coefficient  of 
ice  (1984,  p.l9-28j  MP  1825 

Propulsion  tesb  in  level  ice  on  a  model  of  a  140-ft  WTGB 
icebreaker  (1985.  13p)  CR  85-04 

Kinetic  fnction  coefficient  of  ice  (1985,  40p  j  CR  85-06 

Field  tesb  of  the  kinetic  friction  coefficient  of  sea  ice  (1985, 
20p)  CR8617 

Level  ice  breaking  by  a  simple  wedge  (1985,  46p] 

CR  8622 

lee  floe  distribution  in  the  wake  of  a  simple  wedge  rI986, 
p  622-629]  MP203t 

Laboratory  and  field  studies  of  ice  fnction  coefficient  (1986, 

P  389-400)  MP2126 

Design  and  model  testing  of  a  river  ice  prow  (1986.  p.l37- 
150]  MP3I32 

Effect  of  ice-floe  size  on  propeller  torque  in  sh:p-modet  tesb 
(1987,  P.291-29S]  MP  2289 

Development  of  a  river  ice  prow  (1988,  26p  j 

CR  88-09 

Development  of  a  river  ice-prow.  Part  2  (1988,  p  44-52] 

MPi497 

Ship  mode)  testing  m  level  ice.  an  overview  (1988,  30p.) 

0  8615 

Comparative  model  tesb  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1989,  p  I/l-l/18j  MP  2751 

Model  tesb  on  an  icebreaker  at  two  fnction  factors  (1989, 

P  774-784]  MP2622 

Model  tesb  in  ice  of  a  Canadian  Coast  Guard  R*class  ice¬ 
breaker  high  friction  model  (1989,  41p]  SR  8625 
Effect  of  normal  pressure  on  kinetic  friction  coefficient,  myth 
or  reality?  (1989.  p.127-134]  MP  2680 

Comparative  model  tesb  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  (1990,  p  31-52]  MP  2762 

Taylor,  R.A. 

Effecb  of  winter  military  operations  on  cold  regions  terrain 
(1978.  34p.]  SR  7617 

Taylor,  S. 

Measurement  and  interpretation  of  electrical  freezing  poten¬ 
tial  of  soils  (1988,  9p  ]  CR  8610 

fee-water  partition  coefficienb  for  RDX  and  TNT  (1989, 
lOp)  CR  89-08 

Fractographic  analysis  of  graphite-cpoxy  composites  subject¬ 
ed  to  low  temperature  thermal  cycling  (1989.  p.429-435i 

MP  2554 

Surface  changes  in  well  casing  pipe  exposed  to  high  concen¬ 
trations  of  orgsnics  in  aqueous  solution  (1990,  Up.j 

SR  90-07 

Comparison  of  four  volaitle  organic  compounds  in  frozen  and 
unfrozen  silt  (1990.  9p)  SR  9613 

Technology  transfer  opportaaltics  for  (he  constmetion 
engfaeering  comaiaaity:  materfab  and  dlagnostfcs 
Technology  transfer  opportunities  for  the  construction  enti* 
neenng  community:  materials  and  diagnostics  (1986, 
54P)  SR  8601 

Tedrow,  J.CF. 

Fedologie  investigations  in  northern  Alaska  (1973.  p93- 
i08j  MP  1005 

Templeton,  M.K. 

Numerical  simulation  of  atmospheric  ice  accretion  (1979. 

MP  1235 

Computer  modeling  of  atmospheric  ice  accretion  (1979. 
36p  J  CR  79-04 

Thomas.  R.E. 

Cost  of  land  treatment  systems  (1979.  I35pj  MP  1387 
EPA  policy  on  land  treatment  and  the  Clean  Water  Act  of 
1977  (1980.  p.452-460i  MP  1418 

Thomas,  R.ll. 

Rheology  of  glacier  ice  (1985.  p  1335*1337)  MP  1814 


262 


AUTHOR  INDEX 


TkoaftoB,  T.W. 

Procreureporton  25cm  redtrobtervttionsof  the  1971  AID* 
JEX  studies  (1972,  p.l*16)  MP  9f9 

noMot,  c. 

DtU  r^ucdon  of  GOES  ioformstion  from  DCP  networks 
(1989,  15p.)  SR  89*29 

neradike,  A^. 

Snow  and  ice  (1975,  p.435*441.  475*487)  MP  844 

nimwnd,  VX. 

Geochemistry  of  freezing  brines  Low*temperature  proper* 
ties  of  sodium  chloride  (1987,  1  Ip  ]  CR  87*13 

TtbuOtP. 

Humidity  and  temperature  measurements  obtained  from  an 
unmanned  aerial  vehicle  (1987,  p.35*45)  MP  2293 
Ike,  A.R. 

Prediction  of  unfrozen  water  contents  in  frozen  soils  from 
liquid  determifutions  (1976,  9p )  CR  76*08 

Susple  procedure  to  calculate  the  volume  of  water  remaining 
unfrozen  tn  a  freezing  soil  (1976,  p.l  14*122]  MP  899 
Mars  sml'water  analyzer  instrument  description  and  status 
[1977.p.l49*158)  MP912 

Determination  of  unfrozen  water  tn  frozen  soil  by  pulsed 
nuc*ear  magneuc  resonance  (1978,  p.l49*lSS] 

MP  1097 

.  Water  vapor  adsorption  by  sodium  montmoriUonite  at  *SC 
(1978,  p  638*644]  MP981 

Phase  composition  measurements  on  soils  at  very  high  water 
contents  by  pulsed  nuclear  magnetic  resonance  technique 
(1978,  p.l  1-14]  MP  1210 

Viking  (^MS  analysis  of  water  in  the  Martian  regolith 
(m8,p.S5*6l]  MP1195 

Analysis  of  water  in  the  Martian  regolith  (1979, 

Low  temperature  phase  changes  in  montmoriUonite  and  non* 
tronite  at  high  water  contents  and  high  salt  contents  (1980, 
p.139-144]  MP  1330 

Unfrozen  water  contents  of  submanne  permafrost  determined 
by  nuclear  magnetic  resonance  (1980,  p  406*412] 

MP  1412 

Relationship  between  the  ice  and  unfrozen  water  phases  in 
frozen  soil  as  determined  by  pulsed  nuclear  magnetic  reso¬ 
nance  and  physical  desorption  data  (1982,  Spi 

CR  82*15 

Comparison  of  unfrozen  water  contents  measured  by  DSC 
and  NMR  (1982,  p  115*121]  MP  1594 

Molnlity  of  water  In  frozen  soils  (1982,  el5p  ] 

MP  2012 

Method  for  measuring  enriched  levels  of  deuterium  in  soil 
water  (1982. 12p.]  SR  8^35 

Transport  of  water  in  frozen  soil  1  Eaperimenial  determi¬ 
nation  of  smhwater  diffusmty  under  isothermal  conditions 
(1982,  p.221-226)  MP  1629 

Transport  of  water  in  frozen  soil.  2.  Effects  of  ice  on  the 
transport  of  water  under  isothermal  conditions  (1983, 
p.15-26)  MP  1601 

Relationship  between  the  ice  and  unfrozen  water  phases  in 
frozen  soib  as  determined  by  pulsed  nuclear  resonance  and 
physical  desorption  data  (1983,  p  37*46]  MP  1632 

Effect  of  unconfined  loading  on  the  unfrozen  water  content 
of  Manchester  silt  (1983,  I7p.]  SR  83*18 

Soil-water  diffusivity  of  unuturated  frozen  soils  at  subzero 
temperatures  (1983,  p  889-893]  MP  1664 

Water  migration  due  to  a  temperature  gradient  in  frozen  soil 
(1983,  p.951-956]  MP  1666 

Transport  of  water  in  frozen  soil  1  Eipenmental  determi¬ 
nation  of  soil-water  diffusivity  under  isothermal  conditions 
(1983.  8p.)  CR  83*22 

Transport  of  water  in  frozen  soil:  3  Experiments  on  the  ef¬ 
fects  of  ice  content  (1984.  p  28*34)  MP  1841 

Effects  of  low  temperatures  on  the  gron  th  and  unfrozen  water 
content  of  an  aquatic  plant  (1984,  8p]  ^  84*14 

Transport  of  water  in  frozen  soil:  4.  Analysis  of  experimental 
results  on  the  effects  of  ice  content  (1984,  p  58*66| 

MP  1843 

Effects  of  soluble  salts  on  the  unfrozen  water  contents  of  the 
Unzhou,  P.R.C,  silt  (1984.  18p  j  CR  84*16 

Effects  of  magnetic  particles  on  the  unfrozen  water  content  of 
frozen  soils  determined  by  nuclear  magnetic  resonance 
(1984,  p  63*73)  MP1790 

D^terium  diffusion  in  a  soil*water*ice  mixture  ( 1 984. 1 1  p ) 

SR  84*27 

Transport  of  water  in  frozen  soil.  S.  Method  for  measuring  the 
vapor  diffusivity  when  ice  is  absent  ( 1 984,  p.  1 72*  1 79) 

MP  1819 

Expenmental  measurement  of  channeling  of  flow  m  porous 
media  (1985,  p  394*399)  MP  1967 

Effects  of  soluble  salts  on  the  unfrozen  water  contents  of  the 
Lanzhou.  PRC.  silt  (1985.  p99-l09)  MP  1933 

Water  migration  In  unsaturated  frozen  monn  clay  under  lin¬ 
ear  temperature  gradients  (1985.  p  1 1 1*122) 

MP  1934 

Expenmental  study  on  factors  affecting  water  migration  m 
frozen  monn  clay  (1985.  p  123-128)  .MP  1897 

Tliawing  of  frozen  clays  (1985.  p  1*9)  MP  1923 

Prediction  of  unfrozen  water  contents  in  frozen  soils  by  a  two- 
point  or  one*point  method  (1985.  p  83*87}  MP  1929 
Soil-water  potential  and  unfrozen  water  content  and  tempera* 
ture(l985.  p.l-i4)  MP  1932 

Transport  of  water  tn  frozen  soil  6  Effects  of  temperature 
(1987.  p  44*50)  MP2213 


Factors  affecting  water  miration  in  frozen  soils  (1987, 
16p)  CR  87*09 

Meth^  for  measuring  the  rate  of  water  transport  due  to  tem¬ 
perature  gradients  in  unsaturated  frozen  soib  (1988,  p  412* 
417)  MP  2362 

Measurement  of  the  unfrozen  water  content  of  soib:  a  com¬ 
parison  of  NMR  and  TDR  methods  (1988,  p.473*477) 

MP  2363 

Comparison  of  soil  freezing  curve  and  soil  water  curve  data 
for  Windsor  sandy  loam  (1988,  37p.)  CR  88*26 

Measurement  of  the  unfrozen  water  content  of  soib*  compari¬ 
son  of  NMR  and  TDR  methods  (1988,  lip.) 

CR  88*18 

Unfrozen  water  contents  of  undisturbed  and  remolded  Alas¬ 
kan  silt  as  determined  by  nuclear  magnetic  resonance 
(1988,  17p)  CR  88*19 

Unfrozen  water  contents  of  su  antarctic  soil  materiab  (1989. 

p  353*366)  MP2470 

Comparison  of  soil  freezing  curve  and  soil  wster  curve  data 
(ot  Windsor  sandy  loam  (1989,  p  2205-2210] 

MP  2577 

Unfrozen  water  contents  of  undbturbed  and  remolded  Alas¬ 
kan  silt  (1989,  p.t03*lll]  MP2683 

Predicting  unfrozen  water  content  behavior  using  freezing 
point  depression  data  (1990,  p.54-60]  MP  2677 

Transport  of  water  due  to  a  temperature  gradient  in  unsaturat¬ 
ed  frozen  cby  (1990,  p.57*75]  MP  2701 

Tlcii,C 

Approximate  analysis  of  melting  and  freezing  of  a  drill  hole 
through  an  ice  shelf  in  Antarctica  (1975,  p.421*432] 

MP  861 

Heat  transfer  characterbtics  of  melting  and  refreezing  a  drill 
hole  through  an  ice  shelf  in  Antarctica  (1976,  15p) 

CR  76-12 

neszen,  L.L. 

Seasonal  cycles  and  rebtive  leveb  of  organic  plant  nutrients 
under  Arctic  and  almne  conditions  (1971,  p  55*57) 

MP904 

Ecological  effects  of  oil  s|ulb  and  seepages  in  cold-dominated 
environments  (1971,  p61*6S]  MP  905 

Comparative  invesUgatton  of  periodic  trends  in  carbohydrate 
and  lipid  leveb  in  Arctic  and  alpine  pbnts  ( 1 972,  p.40U5) 

MP  1376 

Vegetative  research  in  arctic  Alaska  (1973,  p  169*198) 

MP  1008 

Arctic  ecosystem:  the  coastal  tundra  at  Banow,  Alaska 
(1980.  S71p)  MP1355 

Analysis  of  processes  of  primary  production  in  tundra  growth 
forms  (1981,  p.285*356}  MP  1433 

TUton,  P. 

Extending  the  useful  life  of  DYE-2  to  1986.  Part  2.  1979 
findings  and  final  recommendations  (1980,  37p) 

$R  80-13 

Ttmeo,  G.W. 

Working  group  on  ice  forces.  4th  state-of-the'art  report 
(1989,  385p]  SR  89*05 

TUg,  J.M. 

Application  of  the  Andrade  equation  to  creep  data  for  ice  and 
frozen  soil  (1979.  p  29*36]  MP  1802 

TobitssoB,  W. 

CRREL  IS  developing  new  snow  load  design  criteria  for  the 
United  Sutes  (1976.  p.70-72)  MP  947 

Life-cycle  cost  effecuvencu  of  modular  megutructures  in 
cold  regions  (1976.  p  760*776]  MP  892 

CRREL  roof  mobture  survey.  Pease  AFB  Buildinp  33. 1 16. 

122  and  205  (1977,  top)  SR  77*02 

Update  on  snow  load  research  at  CRREL  (1977.  p.9*13) 

MP  1142 

Retnsulaling  old  wood  frame  buildinp  with  urea-formalde¬ 
hyde  foam  (1977.  p  478*487)  MP  958 

Hand-held  infrared  systems  for  delecting  roof  moisture 
(1977.  p.261-271]  MP  1390 

Msintiining  buildinp  in  the  Arctic  (1977.  p  244*251) 

MPI508 

Infrared  detective:  thermograms  and  roof  moisture  (1977, 
p4|.44)  MP96I 

Roof  moisture  survey,  ten  State  of  New  Hampshire  buildinp 
(1977,  29pj  CR77-M 

CRREL  roof  moisture  survey.  Building  208  Rock  Island  Aise* 
nal(i977.6p)  SR  77*43 

Construction  on  permafrost  at  Longyearbyen  on  Spitsbergen 
(1978.  p  884*890)  MP  1108 

Detaib  behind  a  tymcal  Alaskan  pile  foundation  (1978. 

p  891*897)  MPlt09 

Detecting  wet  roof  insubtion  with  a  hand-held  infrared  cam¬ 
era  (1978.  p  A9*Ai5)  MP  1213 

Summary  of  Corps  of  Enpneers  research  on  roof  moisture 
detection  and  the  thermal  resistance  of  wet  insulation 
(1978.  6p}  SR  78*29 

Estimated  snow.  ice.  and  ram  load  prior  to  the  collapse  of  the 
Hartford  Chic  Center  arena  roof  (1979.  33p ) 

SR  79*09 

Roof  moisture  survey— US  Military  Academy  (1979.  8 
refs]  SR  79*16 

Extending  the  useful  life  of  OYE*2  to  1986.  Part  1.  Prelimi¬ 
nary  flndinp  and  recommendations  (1979.  t5p ) 

SR  79*27 

Snow  studies  associated  with  the  sideways  move  of  DYE-3 
(1979.  p  117*124)  MP1312 

CRREL  roof  moisture  survey.  Pease  AFB  buildinp  35.  63. 
93.  1 1 2.  1 1 3.  1 20  and  220  (1980.  31p  j  SR  80*14 


Roof  leaks  in  cold  regions:  school  at  Chevak.  Alaska  (1980, 
12p]  CR  80*11 

Extending  the  useful  life  of  DYE-2  to  1986.  Part  2:  1979 
flndinp  and  final  recommendations  (1980,  37p] 

SR  80*13 

Roofs  in  cold  regions:  Marson’s  Store,  Claremont,  New 
Hampshire  [1980,  I3p.]  SR  80*25 

Mobture  gain  and  its  thermal  consequence  for  common  roof 
insulations  (1980,  p  4*16)  MP  1361 

Roofs  in  cold  regions  (1980,  21p]  MP  1408 

Venting  of  built-up  roofing  systems  (1981.  p.l6-21^^  ^  ^ 

Roof  mobture  survey:  Reserve  Center  Garage,  Grenier  Reid, 
Manchester.  N.H.  (1981,  18p.]  SR  81-31 

Roof  mobture  surveys  (1982,  p.l63*!66)  MP  1505 

Designing  with  wood  for  a  lightweight  air-transportable  Arc¬ 
tic  shelter,  how  the  materiab  were  tested  and  chosen  for 
design  (1982,  p.38S*397)  MP  1558 

Roof  mouture  surveys  current  state  of  the  technology 
(1983,  p  24*31]  MP162f 

Luting  wet  cellular  plutic  insulation  in  recently  construct¬ 
ed  roofs  (1983,  p  168*173]  MP  1729 

Can  wet  roof  insulation  be  dried  out  (1983,  p  626*639) 

MP  1509 

Comparison  of  aerial  to  on*the*roof  infrared  mouture  surveys 
(1983,  p.95-105]  MP  1709 

Water  supply  and  waste  dbposal  on  permanent  snow  fields 
(1984,p.401*413]  MP1714 

Secondary  stress  within  the  structural  frame  of  DYE-3. 1978* 
1983  (1984,  44p]  SR  84*26 

Water  supply  and  waste  duposal  on  permanent  snowfielda 
(1985,  p.344-350]  MP  1792 

Roof  moisture  surveys:  yesterday,  today  and  tomorrow 

(1985,  p  438-443  +  flp  ]  MP  2040 

Condensation  control  tn  low-slope  roofs  (1985,  p  47*59] 

MP  2039 

Aerial  roof  mouture  surveys  (1985,  0.424*425] 

MP  2022 

Lessons  learned  from  examination  of  membrane  roofs  in  Alas¬ 
ka  (1986.  p  277*290}  MP  2003 

Airborne  roof  mouture  surveys  (1986,  p  45*47] 

MP  2139 

Protected  membrane  roofing  systems  (1986,  p.49*50) 

MP  2140 

Vapor  drive  maps  of  the  U.S  A  (1986.  7p.  +  graphs) 

MP  2041 

Vents  and  vapor  retarders  for  roofs  (1986,  1  Ip ) 

MP2246 

Proposed  code  provisions  for  drifted  snow  loads  (1986, 
p  2080*2092)  MP214I 

Cold  regioru  roof  design  (1987,  p  457*458)  MP  2243 

Wetting  of  polystyrene  and  urethane  roof  insubtions  in  the 
laboratory  and  on  a  protected  membrane  roof  (1987. 
p  108*119)  MP2337 

Vents  and  vapor  retarders  for  roofs  [1987,  p  80*90} 

MP2352 

Buildinp  and  utilities  in  very  cold  regions;  overview  and  re¬ 
search  needs  (1987.  p  299*303)  MP  2424 

Vibration  analysu  of  a  DEW  Line  station  (1988.  p.l513* 
1518)  MP2341 

Wetting  of  polystyrene  and  urethane  roof  insubtions  in  the 
bboratory  and  on  a  protected  membrane  roof  (1988. 
p42|.430)  MP2011 

Wood-frame  roofs  and  mobture  (1988,  p  33*37) 

MP2340 

Method  for  conducting  airborne  infrared  roof  mobture  sur¬ 
veys  (1988.  p  50*61)  MP2436 

Buildinp  and  utilities  in  very  cold  regions,  overview  and  re¬ 
search  needs  (1988.  p4*ll)  MP  2552 

Changes  coming  m  snow  load  design  criteria  (1989,  p.413- 
418)  MP  2612 

Roof  design  in  cold  regions  (1989,  p.462*472) 

MP  2613 

Perspective  ground  loads  and  mapping  (1989,  p  512*513] 

MP  2614 

Changes  coming  in  snow  load  design  criteria  (1989.  p918* 
920)  MP  2650 

Roof  design  m  cold  regions  (1989.  p.I029*i037) 

MP  2651 

Roofer  a  management  tool  for  maintaining  built-up  roofs 

(1989.  p  6*10)  MP24li 

Vapor  retarders  for  membrane  roofing  systems  (1989.  p.3t* 
37)  MP  2489 

ROOFER,  a  mansgement  tool  for  maintaining  built-up  roofs 
(1989. 9p)  MP2576 

Vapor  retarders  to  control  summer  condensation  (1989. 
p  566-572)  MP  2555 

ToWn.  T.M. 

Technique  for  producing  strain-frcc  flat  surfaces  on  single 
crystals  of  ICC  comments  on  Dr  11  Beer's  letter  and  Dr 
K  Ilagaki’s  letter  (1973.  p  519-520)  MP  1000 

Mass  transfer  along  ice  surfaces  observed  by  a  groove  relaxa¬ 
tion  technique  (1977.  p  34-37)  MP  1091 

Tomita.  tl. 

Survey  of  airport  pavement  distress  in  cold  regions  (1986. 

p  41*50)  MP2002 

Statement  of  research  needs  to  address  airport  pavement  dis¬ 
tress  (1987.  p98M012)  MP  3234 

Townsend.  R.A. 

Some  observations  on  the  character  of  sno»  rl98?.  p  48-53) 

.MP  2397 


263 


AUTHOR  INDEX 


TrsAler»  G.M. 

USACRREL  precise  thermistor  meter  rl9SS,  34p) 

SR  85*26 

THfett,  N.B^. 

Snowpack  estimation  in  the  St.  John  River  basin  rl980, 
p  467*486]  MP1799 

Troth*  J.L. 

Upland  aspen/birch  and  black  spruce  stands  and  their  litter 
and  soil  properties  in  interior  Alaska  (1976*  p.33*44) 

MP  867 

Tr7de.P. 

Intermittent  ice  forces  actint  on  inclined  wedtes  rl977, 
26p.]  CR  77-26 

Standardized  teslins  methods  for  measunng  mechanical  prop¬ 
erties  of  ice  (1981*  p  24S-254]  MP  1556 

Tocher*  W.B. 

Classification  and  variation  of  sea  ice  ndging  in  the  Arctic 
basin  (1974.  p.127-146)  MP  1022 

Measurement  of  sea  ice  drift  far  from  shore  using  LANDSAT 
and  aerial  photographic  imagery  (1975*  p  S41-5S4] 

MP  849 

Techniques  for  using  LANDSAT  imagery  without  references 
to  study  sea  ice  driR  and  deformation  (1976.  p.llS-13Si 

MP  1059 

Techniques  for  studying  sea  ice  drift  and  deformation  at  sites 
far  from  land  using  LANDSAT  imagery  (1976*  p  595- 
609)  MP866 

Seasonal  variations  m  apparent  sea  ice  viscosity  on  (he  geo¬ 
physical  scale  (1977.  p  87-90)  MP900 

Computer  routing  of  unsaturated  flow  through  snow  (1977. 

44p]  SR  77-10 

Studies  of  the  movement  of  coastal  sea  ice  near  Prudhoe  Bay, 
Alaska.  USA.  (1977.  p  533-546)  MP  1066 

Examination  of  the  viscous  wind-driven  circulation  of  the 
Arctic  ice  cover  over  a  two  year  period  (1977,  p  95-13^ 

MP  983 

Nearshore  ice  motion  near  Prudhoe  Bay.  Aluka  (1977.  p  23- 
31)  MPtl62 

Characterization  of  the  surface  roughness  and  floe  geometry 
of  the  sea  Ice  over  the  continental  shelves  of  the  Beaufort 
and  Chukchi  Seas  (1977.  p  32-41]  MP  1163 

Computer  model  of  municipal  snow  removal  (1977.  7p ) 

CR  77-30 

Computer  simulation  of  urban  snow  removal  (1979,  p  293- 
302]  MP  1238 

Sea  ice  ridging  over  the  Alaskan  continental  shelf  (1979. 

24p)  ^79-08 

Some  results  from  a  linear-viscous  model  of  the  Arctic  ice 
cover  (1979.  p  293-304)  MP  1241 

Sea  Ice  ridging  over  the  Alaskan  continental  shelf  (1979. 

p.4885-4897)  MP  1240 

Preliminary  results  of  ice  modeling  in  the  East  Oreenland  area 
(1981.  p  867-878)  MP  1458 

Morphological  investigations  of  flrst-year  sea  ice  pressure 
ridge  saib  (1981.  p  1-12)  MP  1465 

Application  of  a  numerical  Ka  ice  model  to  the  East  Green¬ 
land  area  (1981.  109p)  MP  1535 

Application  of  a  numerical  sea  ice  model  to  the  East  Green¬ 
land  area  (1982. 40p)  CR  82-16 

Comparison  of  sea  ice  model  results  using  three  different  wind 
forcing  fields  (1983.  lip)  CR  83-17 

Comparison  of  different  sea  level  pressure  anal)  sis  fields  in 
the  East  Greenland  Sea  (1983.  p.l084-l088) 

MP  1737 

CRREL  investigations  relevant  to  offshore  petroleum  produc¬ 
tion  in  ice-covered  waters  (1983,  p  207-215] 

MP  2086 

Current  procedures  for  forecasting  aviation  icing  (1983. 

3lp)  SR  83-24 

Atmospheric  boundary-Ia)er  modification,  drag  coefTicicnt. 
and  surface  heat  flux  in  the  antarctic  marginal  ice  zone 
(1984.  p  649-661)  MP  1667 

Army  research  could  reduce  dangers  posed  by  sea  ice  (1984, 
p.20-24)  MP  2168 

Some  simple  concepts  on  wind  forcing  over  the  marginal  ice 
zone  (1984.  p43-4f]  MP  1783 

Variation  of  the  drageoeffleient  across  the  Antarctic  marginal 
ice  zone  (1984.  p  63-71)  MP  1784 

On  small-scale  horizontal  variations  of  salinity  in  fint-ycar 
sea  ice  (1984.  p  6505-6514)  MP  1761 

Method  ofdelecting  voids  in  rutiled  ice  (1984,  p  183-18^ 

Structure  of  flrst-year  pressure  ridge  sails  in  the  Prudhoe  Bsy 
region  (1984.  p.l  15-135)  MP  1137 

Sea  ice  properties  (1984.  p  82-83)  MP  2136 

Determining  the  characteristic  length  of  floating  tcc  sheets  by 
moving  lo^  (1985.  p  155-159)  MP  1855 

Preliminary  simulation  stud .  of  sea  ice  induced  gouges  in  the 
seafloor  (1985.  p  126-135)  MP  1917 

Kadluk  ice  stress  measurement  program  (1985.  p  88-100) 

MP  1899 

Physical  properties  of  sea  ice  in  the  Greenland  Sea  (1985. 

p  177-188)  MP1903 

Numencal  simulation  of  ice  gouge  formation  and  infllling  on 
the  shelf  of  the  Beaufort  ^a  (1985.  p  393-407) 

MP  1904 

Pressure  ridge  morphology  and  physical  properties  of  sea  ice 
in  the  Greenland  Sea  (1985.  p  214.323)  MP  1935 

Numerical  simulation  of  Ka  ice  indueed  gouges  on  the  shelv  es 
of  the  polar  oceans  (1985.  p.259-365)  MP  1939 


Crystal  structure  of  Pram  Strait  Ka  ice  (1986,  p.20-29] 

MP  2221 

Variability  of  Arctic  Ka  ice  drafls  (1986,  p  237-256] 

MP  21M 

Portable  hot  water  ice  drill  (1986.  p  549-564]  MP  2202 
Pretimmary  simulation  of  the  formation  and  infllling  of  Ka  ice 
gouges  (1986,  p  259-268)  MP  2211 

Physical  properties  of  Ka  ice  dUcharged  from  Pram  Strait 
(1987.  p  436-439]  MP2204 

Portable  hot-water  ice  drill  (1987.  p  57-64)  MP  2236 
Physical  properties  of  summer  ses  ice  in  the  Pram  Strait 
(1987.  p.6787-6803]  MP  2240 

lee  detector  measurements  compared  to  meteorological 
parameters  in  natural  icing  conditions  (1987.  p.31-37) 

MP  2277 

Physical  properties  of  summer  sea  tee  in  the  Pram  Strait.  June- 
July  1984  (1987.  Slp)  CR  t7-16 

Corps  of  Engineers  research  in  Arctic  and  Arctic-related  envi¬ 
ronmental  Ktences  (1987.  p.8t-87)  MP  2411 

Information  systems  planning  study  (1987.  48p ) 

SR  87-23 

Evaluation  of  an  operational  ice  forecasting  model  during 
summer  (1988.  P.1S9-174)  MP2347 

Overview  of  the  physical  properties  of  sea  ice  (1988,  p71- 
85)  MP  2635 

Update  on  portable  hot-water  Ka  tee  dnlUng  (1989.  p  MS- 
178)  MP  2479 

Oceanic  heat  flux  in  the  Pram  Strait  measured  by  a  dnfting 
buoy  ( 1 989.  p  995-998)  MP  2531 

Concurrent  remote  Knsing  of  arctic  Ka  ice  from  submarine 
and  aircraft  (1989.  20p.)  MP2W 

Proceedings  (1989,  473p)  SR  19*39 

Uk  of  the  mechanical  properties  of  ice  in  the  development  of 
predictive  models  (1989,  p  87-9^  MP  2687 

Ice  strength  estimates  from  submanne  topaounder  data 
(1989.  p  425-426)  MP  2691 

Recent  measurements  of  Ka  ice  topography  in  the  eastern 
Arctic  (1990,  p.132-136)  MP  2735 

Oceanic  heat  flux  in  the  Pram  Strait  measured  by  a  dnfting 
buoy  (1990.  p.29i-296)  MP2740 

Sea  ice  in  the  polar  regions  (1990.  p.47-122)  MP  2750 
Tolastra.  R.L. 

Near  real  time  hydrologic  data  acquisition  utilizing  the 
LANDSAT  system  (1975.  p  200*21 1)  MP  1055 

Landsat  data  collection  platfom  at  Devil  Canyon  site,  upper 
Susitna  Basin.  Alaska^Performance  and  analysis  of  data 
(1979.  17  refs )  SR  79412 

Tamer*  G.A. 

Attenuation  and  backKatter  for  snow  and  sleet  at  96. 1 40.  and 
225  GHz  (1984.  p  41-52)  MP  1864 

Twlehlcr.  M.S. 

Dominion  Range  ice  core.  Queen  Maud  Mountains,  Antarc¬ 
tica -^general  site  and  core  charKieristics  with  implications 
(1990,  pi  1-16]  MP2707 

U.S.  Arctic  Constriction  and  Frost  Edtets  LnOoratory 
ApproKh  roads.  Greenland  1955  program  (1959.  lOOp) 

MP  1522 

U-S.  Army  Corpa  of  Engineers 
Building  under  cold  climates  and  on  permafrost;  collection  of 
papers  from  a  U  S.-Soviet  loint  Kminar.  Leningrad,  USSR 
(1980.  365p)  SR  80-40 

U.S.  Army  CRREL/WES/FESA  Roof  Molstirt  Rescardi 
Team 

Recommendations  for  implementing  roof  moisture  surveys  in 
the  U.S.  Army  (197g.  8p }  SR  78411 

U.S.  DepnrtHKnt  of  Hotslag  and  Urban  Developinent 
Building  under  cold  climates  and  on  permafrost:  collection  of 
papers  from  a  U  S  -Soviet  imnl  seminar.  Leningrad.  USSR 
(1980.  365p)  SRIIMO 

Uil.  Interagency  Arctic  Rcsenr^  PoUcy  Conunlttce 
Arctic  rcKarch  of  the  United  States.  Vol.l  (1987.  121p ) 

MP2306 

Arctic  research  of  the  United  States.  Vol  2  (1988.  76p ) 

MP  2379 

Arctic  rcKarch  in  the  United  States.  Vol  3  (1989.  72p ) 

MP  2653 

Arctic  rcKsrch  of  the  United  States.  Vol  3  (1989,  7|p ) 

MP  2530 

Arctic  rcKarch  of  the  United  States.  Vt^  4  (1990,  l2Dp 

U.S.-Sovlel  Joint  Seminar  on  Boilding  inder  Cold  CUmates 
and  on  Permafrost.  Lealnpad.  done  24-29. 1979 

Building  under  cold  eiimaies  and  on  permafrost;  collection  of 
papers  from  a  U  S  -Soviet  joint  Kminar.  Leningrad,  USSR 
(1980.  }65p)  SR  8040 

Udla.  I. 

On  modeling  mcsoKale  ice  dynamics  using  a  vucous  plastic 
constitutive  law  (1981.  p  1317-1329)  MP  1526 

On  forecasting  mesoKalc  ice  dynamics  and  butid-up  rl983. 

P 110-115)  MPi625 

Ueda.  il.T. 

Portable  instrument  for  determining  snow  characteristics 
related  to  irafTicability  (1973.  p  193-204|  MP  886 

Delineation  and  engineering  charKtcrutics  of  permafrost 
beneath  the  Beaufort  .Sea  (1976.  p  39|-408j  MP  UTI 
Resurvey  of  the  "Byrd”  Sutton.  Anurctica.  drill  hole  (1976. 

p  29.34)  .MP  846 

Operational  report  1976  LSACRREI.-LSGS  suMea  perma. 
frost  program  Beaufort  Sea.  Alaska  (1976.  20p ) 

SR  76-12 


Delineation  and  cn^eering  characteristics  of  permafrost 
bimeath  the  Beaufort  Sm  (1976.  p.S3-60]  MP  919 
Delineation  and  engineering  charKteriatici  of  permafrost 
beneath  the  Beaufort  Sea  (1977*  p  234-237)  MP  927 
Haines-Fairbanks  pipeline:  design,  construction  and  opera¬ 
tion  (1977,  20p.]  SR  77-04 

Delineation  and  en^neeriog  charKteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977*  p  385-395)  MP  1074 
Lock  wall  deicing  with  high  velocity  water  jet  at  Soo  Locks, 
Mi  (1977.  P.23-3S)  MP  973 

Canol  Pipeline  Project:  a  historical  review  (1977*  32p] 

SR  77-34 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  (1977*  p  432440]  MP  1077 
1977  CRREL-USCS  permafrost  program  Beaufort  Sea,  Alas¬ 
ka,  operational  report  (1977*  19p)  SR  7741 

Delineation  and  en^neering  characteristics  of  permafrost 
beneath  the  Beaufort  Sm  (1977*  p.S18-52i)  MP  1201 
Flexural  strength  of  ice  on  temperate  lakes->comparative 
tests  of  large  cantilever  and  simply  supported  bcai^l97^ 

Investigation  of  the  snow  adjacent  to  Dye-2.  Greenland 
(1981*  23p.)  SR  814)3 

Movement  study  of  the  trans- Alaska  pipeline  at  Kiected  sites 
(1981*  32p.)  CR  81-04 

Collapsible  restraint  for  measuring  Upes  (1983.  12  col) 

MP  2335 

Secondary  streas  within  the  structural  frame  of  DYE-3  1978- 
1983  (1984.  44p.)  SR  84-26 

Heat  recovery  from  pnmary  effluent  using  heat  pumps 
(1985.P.199-203)  MP  1978 

Temperature  and  structure  dependence  of  the  flexural 
strength  and  modulus  of  freshwater  model  ice  (1988, 
43p.)  CR  884)6 

Primary  effluent  aa  a  heat  source  for  heat  pumpa  (1988. 

p  141*146)  MP2445 

Experiments  on  the  cutting  proccaa  in  ice  (1989,  36p] 

CR  89*05 

Structure  and  temperature  dependence  of  the  flexural  proper¬ 
ties  of  laboratory  freshwater  ice  aheets  (1989*  p.249-2'^^^ 

Primary  effluent  aa  a  heat  source  for  heat  pumps  (1989,  p.l2- 
17)  MP  2760 

UgoUni*  F.C 

Ionic  migration  snd  westhering  in  frozen  Antarctic  soib 
(1973.  p.461470)  MP941 

Examining  antarctic  soib  with  a  scanning  electron  micro. 

Kope  (1976*  p.249-252)  MP  931 

Antarctic  soil  studies  using  a  scanning  electron  microscope 
(1978.p.l06-n2)  MPU86 

Ui8i*A. 

Let's  consider  land  treatment,  not  land  dbposal  (1976,  p  60- 
62)  MP  869 

Wastewater  reuK  at  Livermore.  California  (1976.  pSll* 
531]  Mpro 

Overview  of  land  treatment  from  caK  studies  of  exubng  sjrs* 
terns  (1976,  26p.)  MPR91 

Feasibility  study  of  land  treatment  of  waatewater  at  a  subarc* 
tic  Ala^an  location  (1976.  21p.)  MP  868 

Wsstewater  treatment  in  cold  regions  (1976.  15p] 

MP965 

Preliminary  evaluation  of  88  years  rapid  infiltration  of  raw 
municip^  sewage  at  Calumet.  Michigan  (1977.  p489* 
510)  MP  976 

W'astewaler  rcuK  at  Livermore.  California  (1977.  p511* 
531)  MP979 

FeasiMIity  study  of  land  treatment  of  wastewater  at  a  subarc¬ 
tic  Alaskan  location  (1977.  p  533*547)  MPi268 

UUmUg.  A. 

On  modeling  mesoscale  ice  dynamics  using  a  vikous  plastic 
constitutive  law  (1981,  p.1317.1329)  MP  1526 

On  forecasting  mesoscale  ice  dynamics  and  build-up  (1983. 
pllO-tlS)  MP1625 

Ungar*  S.C. 

Preliminary  analysis  of  water  equivaleni/snow  c)iarKienstic$ 
using  LANDSAT  digital  processing  techniques  (1977.  16 
leaves)  MP  1113 

Snow  cover  ma^ng  in  northern  Maine  using  LANDSAT 
digital  processing  techniques  (1979.  p  197-198) 

MP  1510 

Extraction  of  topography  from  side-looking  satellite  systems 
—a  cast  study  with  S^T  simulation  data  (1983.  p  535- 
550)  MP  1695 

Integration  of  Landut  land  cover  data  into  the  Saginaw  River 
Basin  geographic  information  system  for  hydrologic  model¬ 
ing  (1984.  |9p)  SR  844)1 

Unterstetecr*  N. 

Using  Ka  ICC  to  measure  vertical  heat  flux  in  the  ocean 

tl982.p207t-20''4)  MP  1521 

Urbam  N.W. 

Land  irealmem  systems  and  the  environment  (1979.  p  201* 
225)  MP  1414 

Utt.  M.F*. 

Ice  properties  in  a  grounded  man>madc  ice  island  (1986. 
p  135  143)  MP2032 

ValkM.  N.C 

Modeling  the  electromagnetic  property  trends  in  Ka  ice  and 
example  impubc  radar  and  frcquency-domam  electromag¬ 
netic  ICC  thickness  sounding  results  (1986.  p  5?  I33| 

MP  2197 


264 


AUTHOR  INDEX 


Electrom»fneUc  property  trends  in  ses  ice.  Part  1  (1987. 

45p.]  CR  87.06 

Airborne  eiectromainetic  sounding  of  sea  ice  thickness  and 
sub*ice  bathymetry  (1987,  p  289*31 1]  MP  2332 

Airborne  eiectromainetic  sounding  of  sea  ice  thickness  and 
sub*ice  bathymetry  (1987, 40p.j  CR  87*23 

Airborne  measurement  of  sea  ice  thickness  and  subice  bath* 
ymetry  (1988,  p.l  11*120)  MP2345 

ValUere,D. 

Arctic  research  of  the  United  Sutes,  Vol.3  (1989,  71p.] 

MP  2530 

United  States  arctic  research  plan  biennial  revision:  1990* 
1991  (1989,  72p}  MP  2544 

Vallicre,  DJt 

Arctic  research  of  the  United  States,  Vol  1  (1987,  121p] 

MP  2306 

Arctic  research  of  the  United  States,  Vol.2  (1988,  76p] 

MP  2379 

Arctic  research  in  the  United  States.  Vol.3  (1989,  72p) 

MP  2653 

VMClcTe,K. 

Revegetation  in  arctic  and  subarctic  North  Americana  litera* 
ture  review  (1976.  32p.]  CR  76*15 

Van  dea  Bert*  A. 

Hand-held  infrared  systems  for  detecting  roof  moisture 
(1977,p.261*271)  MP  1390 

Vn  DeValk*  W.A. 

Reid  investigation  of  St.  Lawrence  River  hanging  ice  dams 

(1984,  p.241.249)  MP  1830 

Vm  Pelt.  O. 

Wetting  of  polystyrene  and  urethane  roof  insulations  in  the 
laboratory  and  on  a  protected  membrane  roof  (1987, 
p.l  08*  119}  MP  2337 

Wetting  of  polystyrene  and  urethane  roof  insulations  in  the 
laboratory  and  on  a  protected  membrane  roof  (1988, 
p.421*43(b  MP2011 

Vm  Wybe,  G* 

lce*cratering  experiments  Blair  Lake,  Alaska  (1966,  Various 
pagingS]  MP  1034 

VMce.  G.P. 

Investigation  of  ice  clogged  channels  in  the  St  Marys  River 
(1978,  73p]  MPlt70 

Evaluation  of  ice  deflectors  on  the  USCG  icebreaker  Poltr 
5la/(1980,  37p]  SR  80-04 

Analysis  of  the  p^ormance  of  a  140-foot  Great  Lakes  ice¬ 
breaker:  USCGC  /Citmsi  Bty  (1910.  28p )  CR  804W 

Characteristics  of  Ice  in  Whiteflsh  Bay  and  St.  Marys  River 
during  January.  February  and  March  1979  (1980.  27p) 

SR  80-32 

Oearing  ice-clogged  shipping  channels  (1980.  13pi 

^  80-28 

State  of  the  art  of  ship  model  testing  in  ice  (1981,  p693* 
706]  MP  1573 

VMDcTcadcr*  J.P. 

Effect  of  X-ray  irradiation  on  internal  friction  and  dielectric 
relaxation  of  ice  (1983,  p  4314-4317]  MP  1670 

VaaPelt,  DJ. 

Thermal  diffusivity  of  frozen  soil  (1980.  30p  ] 

SR  80-38 

Varotta,R. 

Approximate  solution  to  Neumann  problem  for  soil  systems 
(1981,  p.76-81)  MP  1494 

VasircTsktia.  V.D. 

Tundra  and  analogous  soils  (1981.  p  139-179] 

MP  1405 

Vaadrey,  K. 

4th  report  of  working  group  on  testing  methods  in  ice  ( 1 984. 
p.1-41)  MP  1886 

Vaadrer*  K.D. 

Standardized  testing  methods  for  measunng  mechanical  prop¬ 
erties  cf  ice  (1981,  p  245*254)  MP  1556 

VeaL  D.U 

Propane  dispenser  for  cold  fog  dissipation  system  (1973, 
38p]  MPI033 

Veen,  JJi.  vaa 

Soil  microbiology  (1981,  p  38-44]  MP  1?53 

Vcrvlllc.  W.P. 

Subsurface  explorations  in  permafrost  areas  (1959.  p.31-41} 

MPU5 

VcsUtod.PJk* 

Thermal  conductivity  of  sludges  (1989.  p  241-245] 

MP  2632 

Vcaa^  A.K. 

Soil  properties  of  the  International  Tundra  Biome  sites 
(1974,  p  27-48]  MP  1043 

VieraduL. 

Recovery  and  active  la>er  changes  following  a  tu.’.dra  fire  in 
northwestern  Alaska  (1983.  p  543*547)  MP  1660 

Viercdi.  UA. 

Patterns  of  vegetation  recovery  after  tundra  fires  in  north¬ 
western  Alaska.  USA.  (1987.  p 461-469]  MP  2374 

VlaceaLtJ. 

Mukluk  ice  stress  measurement  program  (1988.  p  457.463) 

MP  2354 

ViasM.  T.S. 

Survey  of  airport  pavement  datress  m  cold  regions  (1986. 

p41.50j  MP  2002 

Statement  of  research  needs  to  address  airport  pavement  dis¬ 
tress  (1987.  p98M0i2)  .MP  22:4 


Deflnition  of  research  needs  to  address  airport  pavement  dis¬ 
tress  in  cold  regions  (1989.  142p)  CR  89*10 

Vinton.  CS. 

Pneumatically  de-iccd  ice  detector-— final  report,  phase  2.  part 
1  (1986. 9p.  +  appends)  MP  2249 

Vlnch.E. 

Rapid  infiltration  of  primary  sewage  effluent  at  Port  Devens. 
Massachusetts  (1976.  34p)  CR  76*48 

Von  Bradsky,  P. 

Uniform  snow  loads  on  structures  (19S2.  p.2781*2798] 

MP  1574 

W.P.  Weeks  Sea  Ice  Symposlam:  Sea  Ice  Properties  and 
Processes,  San  Frandi^,  CA,  Dec.  1988 
Sea  lee  Properties  and  Processes,  Proceedings  of  the  W  F. 
Weeks  Sea  Ice  Symposium  (19^.  299p  ]  M  90*01 
Wndkams,  P. 

MIZEX— a  program  for  mesoscale  air*ice-ocean  interaction; 
experiments  in  Arctic  marginal  ice  zones  1.  Research 
strategy  (1981,  20p)  SR  81*19 

MfZEX— a  program  for  mesoscale  air*ice-ocean  interaction 
experiments  in  Arctic  marginal  ice  zones.  2.  A  science 
plan  for  a  summer  Mar^nal  Ice  Zone  Experiment  in  the 
Pram  Strait/Greenland  Sea*  1984  (1983,  47p) 

SR  83*12 

Ice  properties  in  the  Greenland  and  Barents  Seas  dunn;;  sum¬ 
mer  (1983.  p  142*164]  MP  2062 

Marginal  ice  zones,  a  description  of  atr-ice-ocean  inteisctive 
processes,  models  and  planned  experiments  (1984,  p.l33- 
146]  MP  1673 

MIZEX— a  program  for  mesoscale  air-ice*ocean  interaction 
experiments  in  Arctic  marginal  icc  zones  6*  MIZEX- West 
(1985,  119p)  SR  85*06 

Sea*ice  investigations  during  the  Winter  Weddell  Sea  Project 
(1987.  p  88*89]  MP  2491 

Ice  thickness  distnbution  across  the  Atlantic  sector  of  the 
Antarctic  Ocean  in  midwinter  (1987.  p.t4.535*t4,552) 

MP  2314 

Development  of  sea  ice  in  the  Weddell  Sea  (1989.  p.92-96) 

MP  2615 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  (1989.  20p)  MP  2697 

Snow  cover  effects  on  antarctic  sea  ice  thickness  (1990.  p.  1 6- 
21]  MP2726 

Walker.  B.O. 

Tundra  and  analogous  soils  (1981.  p.l39*!79) 

MP  1405 

Walker.  t}JL 

Effects  of  low«pressure  wheeled  vehicles  on  plant  communt* 
ties  and  soils  at  Prudhoe  Bay.  Alaska  (1977.  49p ) 

SR  77*17 

Effects  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Unely.  Alaska  (1978, 63p )  SR  78*16 

Effects  of  crude  and  diesel  ml  spill  on  plant  communities  at 
Prudehoe  Bay.  Alaska,  and  the  denvation  of  oil  spill  sen* 
sitivity  maps  (1978.  p  242*259]  MP  1184 

Geobotanical  atlas  of  the  Prudhoe  Bay  region.  Alaska  (1980. 

69p  ]  CR  80*14 

Landstt*assbted  environmental  mapping  in  the  Arctic  Na* 
tional  Wildlife  Refuge.  Alaska  (1982,  59p  +  2  mapsj 

CR  82*37 

Sensitivity  of  plant  communities  and  soil  flora  to  Kswiter 
spilb.  Prudhoe  Bay.  Alaska  (1983.  35p  j  CR  13-24 

Vegetation  and  environmental  gradients  of  the  Prudhoe  Bay 
region.  Aluka  (1985,  239p]  CR  85*14 

Vegetation  and  a  Landsat-derived  land  cover  map  of  the  Bce- 
eney  Point  quadrangle.  Arctic  Coastal  Plain.  Alaska j  1 987. 
63p )  CR  87-05 

Dbtur^nce  and  recovery  of  arctic  Alaskan  tundra  terrain 
(1987,  63p]  CR  87-11 

Uk  of  off-road  vehicles  and  mitigaiicn  of  effects  in  Alaska 
permafrost  environments*  a  review  (|O90,  p  63-72] 

MP  2682 

Walker.  H  J. 

Morphology  of  the  North  Sbpe  (1973.  p  49-52] 

MP  1004 

Walker.  K.E. 

Suppression  of  ice  fog  from  the  Fort  Wainwnghl.  Alaska. 

cot^ing  pond  (1982.  34p)  SR  82-22 

Observations  during  BRIMFROST  *83  (1984,  J6p ) 

SR  84*10 

Wallace.  A.T. 

Let's  consider  land  treatment,  not  land  disposal  (1976.  p  60- 
62)  MP  869 

Problems  with  rapid  infllUation— a  post  mortem  analjsis 
(1984.  17p.  flp)  MP  1944 

Walsk.  J. 

Comments  on  the  charaefcristtes  of  in  siru  snow  at  millimeter 
wavelengths  (1986,  p  317*320]  MP  2666 

Scattering  at  mm  wavelengths  from  in  wfu  vnnw  r|986. 
pl61*I6  2]  MP2t4l 

Wabb.  J.E. 

Development  of  a  stmpitflfd  method  for  field  monilonni  of 
soil  moisture  (1978,  p  40-44]  MP  1 194 

Review  of  techniques  for  meas’unnt  soil  moisture  in  situ 
(1980.  17p)  SR  80-31 

On  modeling  seasonal  and  interannua!  fluetuaitons  of  arctic 
Ka  ice  (1982.  p  1514*1523)  .MP  1579 

Use  of  radio  frequency  sensor  for  show^soiI  moisture  water 
content  measurement  (1983.  p  33-42)  .MP  1689 

hast  Greenland  Sea  tc?  variability  m  large-scale  model  simu¬ 
lations  (1984,  p  9*14)  MP  1779 


Model  simulation  of  20  years  of  northern  hemisphere  sea-ice 
fluctuations  (1984.  p  170-176]  MP  1767 

Numerical  simulation  of  Northern  Hemisphere  sea  ice  vana* 
bility,  1951-1980  (1985,  p  4847-4865]  MP  1882 

Wabb.  M. 

River  ice  and  salmonids  (1986,  p  D-4.I-D-4.26] 

MP  2477 

Wabb,  M.E. 

Losses  of  explosives  residues  on  disposable  membrane  filters 
(1987,  25p]  SR  87*02 

Development  of  an  analytical  method  for  explosive  residues 
in  soil  (1987,  51p]  CR  87*07 

Analytical  method  for  determining  teiraune  in  water  (1987. 

34p)  SR  87*25 

Evaluation  of  disposable  membrane  filter  units  for  sorptive 
losses  and  sample  contamination  (1988,  p.45*52] 

MP  2328 

Development  of  analytical  methods  for  military-unique  com* 
pounds  (1988,  p  370*380]  MP  2454 

Development  of  an  analytical  method  for  the  determination 
of  explosive  residues  in  soil.  Part  II:  Additional  develop* 
ment  and  ruggedness  testing  (1988,  46p.)  CR  88-08 

Analytical  method  for  determining  tetrazene  in  soil  (1988, 
22p,)  SR  88*15 

Improved  RP>HPLC  method  for  determining  nitroaromattcs 
and  nitramines  in  water  (1988,  36p  ]  SR  88-23 

Development  of  an  analytical  method  for  the  determination 
of  explosive  residues  in  soil.  Part  3.  Collaborative  test  re- 
sulu  and  final  performance  evaluation  (1989,  89p.) 

CR  89-09 

Alternative  methods  of  using  STB  for  decontamination  at  low 
temperatures  (1989,  13p)  SR  89-33 

lon-patnng  RP-HPLC  method  for  determining  tetrazene  in 
water  and  soil  (1989.  p.159-179)  MP  2593 

Analytical  method  for  detecting  military-unique  compounds 
(1989,  p.l3*14]  MP2713 

Analytical  methc^  lur  determining  nitroguanidine  in  soil  and 
water  (1989,  27p]  SR  89*35 

Liquid  chromatographic  method  for  determination  of  extract* 
able  nitroaromatie  and  nitramine  residues  in  soil  (1989, 
p  890-899]  MP25I6 

Environmental  transformation  products  of  nitroaromatics 
and  nitramines:  literature  review  and  recommendations  for 
analytical  development  (1990,  2lp)  SR  9(MI2 

Wabb.  M.R. 

Preliminary  design  guide  for  arctic  equipment  [1989. 35p.) 

SR  89*13 

Waag.  L.R.*U 

Life-cycle  cost  effectiveness  of  modular  megastruetures  in 
cold  regions  (1976.  p  760-776}  MP  892 

Waag.  Q. 

Radar  backKatter  measurements  over  saline  ice  (1990. 
P603-615]  MP274t 

Waag.  T.P. 

Laboratory  mvesliption  of  the  mechanics  and  hydraulics  of 
river  ice  jams  (1976.  97p  ]  MP  1060 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
over  ice  jams  (1977,  45p  j  CR  77-019 

Waag,  Y.S. 

Proceedings  (1987,  4  vols  j  MP  2119 

W’arrtt.  C-C 

Ski  friction  and  thermal  response  (1989.  p  223-225] 

MP  2745 

Thermal  response  of  downhill  skb  (1989.  40p ) 

CR  89-23 

Warren.  J.L. 

Automatic  finite  element  mesh  generator  [1987.  27p ) 

CR  87*18 

Waterman.  S.E. 

Snowpack  estimation  in  the  St.  John  River  basin  (1980. 
p  467-486]  MP1799 

Waters.  R.C. 

Preliminary  evaluation  of  88  years  rapid  infiltration  of  raw 
municipal  sewage  at  Calumet.  Michigan  (1977.  p489- 
510]  MP976 

Watson.  M.S. 

Dominion  Range  ice  core.  Queen  Maud  Mountains.  Anurc* 
lica—general  site  and  core  characteristics  with  implications 
[1990.  p  11-16]  MP2707 

Watts.  J. 

U  S  tundra  biome  publication  list  (1983.  29p.j 

SR  83*29 

W'ayacberg.  J.A. 

Visual  observations  of  floating  ice  from  Skylsb  (1977,  p.353- 
379)  MP  1263 

Webber,  PJ. 

Effects  of  low. pressure  wheeled  vehicles  on  plant  common:* 
lies  and  soils  at  Pnk]h«  Bay.  Alaska  (1977.  49p  j 

SR  77*17 

Effects  of  crude  and  diesel  mi  spiU  on  plant  communities  at 
Prudehoe  Bay.  Alaska,  and  the  dcnviiton  of  oil  spill  sen¬ 
sitivity  maps  (1978.  p  242-259,  MP  1184 

Tundra  disturbances  and  recovery  following  the  1949  ex¬ 
ploratory  drilling.  Fish  Creek.  Northern  Alaska  (1978. 
8'.p]  CR  78-28 

Geobotanical  atlas  of  the  Prudhoe  Ray  region.  Alaska  (I9a0. 

69p,  CR  80-14 

Coastal  tundra  at  Barrow  (19X0.  p  t-29]  MP  1356 

Ijirdtat-asvisted  environmental  mapping  in  the  Arctic  .Na¬ 
tional  Wildlife  Refuge.  Alaska  [1982,  59p  t  2  mapsj 

CR  82-37 


265 


AUTHOR  INDEX 


Webber,  PJ.  (coat) 

Sensitiviw  of  pUnt  communities  and  soil  flora  to  seawater 
spills.  Imhoe  Bay,  Alaska  (1983,  3Sp  j  CR  t3*24 
Reconnaissance  observations  of  lon|>term  natural  vefetation 
recovery  in  the  Cape  Thompson  reuon.  Alaska,  and  addi¬ 
tions  to  the  checklist  of  flora  (198f.  75p)  CR  15-11 
Webster,  WJ.,  Jr. 

Results  of  the  US  contribution  to  the  Joint  US/USSR  Berinc 
Sea  Experiment  (1974.  197p.)  MP  1032 

Weeks,  W.F. 

MECHANICAL  PROPERTIES  OPSEA  ICE  (1967. 80p.] 

M  I1-C3 

Arctic  marine  navigation  and  ice  dynamics— summary  find¬ 
ings  (1973.  p.86-99i  MP  2274 

Salinity  variations  in  sea  ice  (1974,  p  109-122] 

MP  1023 

Towing  icebergs  (1974,  p  2)  MP  1020 

Meso-scale  strain  meuurements  on  the  Beaufourt  sea  pack 
ice  (AIDJEX  197!)  (1974.  p.l  19-138]  MP  1035 

Remote  sensing  program  required  for  the  AIDJEX  model 
{1974.P.22-44)  MP  1040 

Ice  dynamics  in  the  Canadian  Archipelago  and  adjacent  Arc¬ 
tic  basin  as  determined  by  ERTS-1  observations  rl97S. 
P.8S3-877]  MP  1515 

Remote  sensing  plan  for  the  AIDJEX  main  experiment 
(1975,  p.21-48]  MP862 

Measurement  of  sea  ice  drift  far  from  shore  using  LANDS  AT 
and  aerial  holographic  imagery  (1975.  p.541-554] 

MP  049 

Techniques  for  tiring  LANDSAT  imagery  without  references 
to  study  sea  ice  dnft  and  deformation  (1976,  p.  1 1 5-1 35] 

MP  1059 

Thicknesi  and  roughness  variations  of  arctic  multiyear  sea  ice 
(1976.  25p.)  CR  76-lt 

Dynamka  of  near-shore  ice  (1976,  p.9-34)  MP  1310 

Techniques  for  studring  sea  ice  dnft  and  deformation  at  sites 
far  from  land  using  LANDSAT  imagery  (1976.  p.595- 
60^  MP866 

Imaring  radar  observations  of  frozen  Arctic  lakes  (1976. 

M69-175)  MP  1204 

Dynamics  of  near-shore  ice  (1976.  p  267-275]  MP  922 
Sea  ice  properties  and  geometry  (1976,  p  137-171] 

MP910 

Sea  ice  conditions  in  the  Arctic  (1976.  p.173-205] 

MP9t0 

Dynamics  of  near-shore  ice  (1977.  p  106-1 12]  MP  924 
Interating  featura  of  radar  imagery  of  ice-covered  North 
Slope  iha  (1977.  p.l29-I36]  MP  923 

Dynamia  of  near-shore  ice  (1977,  p, 151-163] 

MP  1073 

Engioeering  propertia  of  sea  ice  (1977,  p.499-53I] 

MP  1065 

Studies  of  the  movement  of  coastal  sea  ice  near  Prudhoc  Bay. 

Alaska.  U.S  A  (1977,  p  533-546]  MP  lOM 

Integrated  approach  to  the  remote  sensing  of  floating  ice 
(1977,  p  445-487)  MP  1069 

Vttual  obarvations  of  floating  ice  from  Skylab  (1977.  p.353- 
379]  MP  1263 

Nearshore  Ice  motion  nar  Prudhoc  Bay,  AUska  ( 1 977.  p  23- 
31]  MP  1162 

Characterization  of  the  surface  roughneu  and  floe  geometry 
of  the  sea  ice  over  the  continental  shelves  of  the  Beaufort 
and  Chukchi  Seas  (1977.  p,32-41)  MP  1163 

Internal  structure  of  fast  ice  near  Narwahl  Island.  Beaufort 
Sea,  Alaska  (1977.  8p)  CR  77-29 

Dynamics  of  near-shore  ice  (1977,  p  41 1-424] 

MP  1076 

Dynamics  of  nar-shore  ice  (1977.  p  503-510) 

MP  1200 

Some  elements  of  iceberg  tahnology  (1978.  p  45-98] 

MP  1616 

Some  elements  of  taberg  tahnology  (1978.  Jlp] 

CR  70-02 

Preferred  crystal  orientations  in  the  fast  ice  along  the  margins 
of  the  Arctic  Ocan  (1978,  24p )  ^  70-13 

la  arching  and  the  drifl  of  pack  ice  through  ehanneb  ( 1 978. 

p.415-432)  MP  1130 

Dynamia  of  nar-shore  ice  (1978.  p  11-22)  MP  1205 

Measurement  of  mcsosale  deformation  of  Beaufort  sa  ice 
(AlDJEX-1971)  (1978.  p  148-172]  MP  1179 

Dynamia  of  near-^ore  ice  (1978.  p  230-233] 

MP  1619 

Problems  of  offshore  oil  dnlling  in  the  Baufort  Sea  (1978. 

p4.11)  MPI250 

Sa  ice  ndging  over  the  Alaskan  continental  shelf  (1979. 

24p]  0179-00 

Surfaa-baarrf  Katterometer  raults  of  Arctic  sea  tee  (1979. 

^78-S5]  MP  1260 

"Pack  ice  and  iccberp**  report  to  POAC  79  on  problems  of 
the  seasonal  sa  ice  zone:  an  overview  -1979.  p  320-337] 

MP  1320 

Sa  ice  ridfini  over  the  Alaskan  continental  shelf  (1979, 
p.4885-4897|  MP  1240 

The  iceberg  cometh  [1979.  p  66-75)  MP  1305 

Crystal  alignments  in  the  fast  ice  of  Arctic  Alaska  (1979. 

3lp]  CR  79-22 

Dynamia  of  nar-shore  ice  (1979,  p  181.207) 

.MP  1291 

Crystal  alignments  in  the  fast  ice  of  Arctic  Alaska  (|98n. 
p  1137-1146)  MP  1277 


International  Workahop  on  the  Seaaopal  Sea  Ice  Zone,  Mon¬ 
terey,  Cahromta,  Feb.  26-Mar.t.  1979  (1980,  357pj 

MP  1292 

Overview  (International  Workshop  on  the  Seasonal  Sa  Ice 
Zonq  (1980,  p.1-35)  MP  1293 

laberg  water  an  aaaaameot  (1980,  p.5‘I0)  MP  1365 
Dynamia  of  near-shore  ice  (1981,  p.125-135] 

MP  1599 

Sa  ice:  the  potential  of  remote  sensing  (1981,  p  39-48] 

MP  1461 

Ground-truth  observations  ^  ice-covered  North  Slope  laka 
imaga  by  radar  (1981.  t7p.)  CR  81-19 

Phyrical  and  structural  eharaeteriatia  of  sa  ia  in  McMurdo 
^und  (1981.  p  94-95)  MP  1542 

Growth,  structure,  and  fvopertia  of  aa  la  (1982,  130p.) 

M  12-01 

Physical  and  structural  characterutia  of  antarctic  sa  ia 
(1982,  p.l  13-117]  MP  1548 

Equations  for  determining  the  gas  and  brine  voluma  in  sa 
ice  sampta  (1982,  tip.)  CR  82-30 

Physical  propertia  of  the  ia  cova  of  the  Greenland  Sa 
(1982. 27p)  SR8^28 

Recent  advanca  in  undentanding  the  structure,  propertia. 
and  behavior  of  sa  ice  in  the  coastal  zona  of  the  polar 
oceans  (1983,  p.25-41)  MP  1604 

Equations  for  determining  the  gu  and  bria  voluma  in  sa- 
ice  sampla  (1983.  p  306-316]  MP  20SS 

Spacebome  SAR  and  sa  ice:  a  status  report  (1983,  p.l  13- 
115]  MP2225 

Statistical  apects  of  ice  gougiog  on  the  Alaskan  Shelf  of  the 
Baufort  Sa  (1983,  34p.  -i-  map)  CR  83-21 

Sciace  program  for  an  imagiog  radar  receivmg  station  in 
Alaska  (1913. 45p)  MP  1884 

Mechanic^  propertia  tee  in  the  Arctic  aca  (1984,  p.235- 
259]  MP  1674 

Summ^  of  the  atragth  and  modula  of  ice  sam^a  from 
multi-yea  preaure  ndga  (1984.  p.126-133] 

MP  I67P 

Variatim  of  ia  strength  within  and  betwea  multiyea  pres¬ 
sure  ridga  in  the  Baufort  Sa  (1914.  p.l34-l3Sh 

MP  1680 

Mahaieal  propertia  of  muiti-yea  sa  ia.  Phase  1:  Tat 
raults  (1984.  105p.)  CR  84-09 

Ofbhore  oil  in  the  Alaskan  Arctic  (1914.  p.37|-378) 

MP  1743 

Mahanical  propertia  of  sa  ice:  a  sutus  report  (1984, 
p.135-198]  MP  loot 

S^e  probabiUstic  apects  of  ia  f  ouging  on  the  Alaskan  Shelf 
of  the  Baufort  Sa  (1984.  p.213^^  MP  1838 

Sa  ia  propertia  (1984.  p;82*83)  MP  2136 

Sa  ia  characteriscia  and  ia  penetration  probabiiitia  in  the 
Arctic  Ocean  (1984.  p.37.65}  MP  1993 

Modeling  of  Arctic  sa  ia  eharacteristia  relevant  to  aval 
<^ieniUons  (1914,  p.67-9t)  MP  \9H 

Summary  of  the  strength  a^  modulus  of  ia  sampks  from 
multi-year  praswe  rvdga  (1985.  p.93-9lj  MP  1848 

Prelimiary  simulation  study  of  sa  ia  indu^  loufo  in  the 
sa  floor  (1985.  p.126-135)  MP  1917 

Variatkm  of  ia  strength  within  and  between  multiyear  pres¬ 
sure  ndga  in  the  toufort  Sa  (1985.  p.167'172) 

MP2I2I 

Physical  propertia  of  sa  la  in  the  Greenland  Sa  (1985. 

p.177.188)  MP  1903 

Numerical  simulation  of  ia  gouge  formation  and  infilliag  on 
the  shelf  of  the  Baufort  §ca  (1985.  p  393-407) 

.MP  1904 

Pressure  ridge  morph^ogy  and  physical  propertia  of  sa  kc 
in  the  Greenland  Sa  (1985.  ^2I4•323]  MP  1935 

Numerical  simulation  of  sa  kc  induced  fouga  on  the  shelva 
of  the  polar  oceans  (1985.  p.259-265)  MP  1938 

Mechwical  propertia  of  roultt-ycar  sa  ia.  Phase  2;  Tat 
raults  (1915,  8lp)  CR  85-16 

Physical  propertia  of  the  sa  ia  cover  (1916.  p  87-102] 

MP  2047 

Remote  sensing  of  the  Arctk  seas  (1986.  p  59-64) 

MP2II7 

Crystal  structure  of  Fram  Strut  sa  ke  (1986.  p.20-29) 

MP  2221 

Icc  gouge  hazard  uialysa  (1916.  p.57-66)  MP2I06 

Growth,  structure,  and  propertia  of  sa  ice  (1916.  p  9- 164) 

MP2i09 

Changa  m  the  salinity  and  porosity  of  sa-icc  sampla  during 
shipping  and  storage  (1986.  p  3/1-375]  MP  2244 

On  the  profile  propertia  of  vndeformed  flrsi-yrar  sa  ice 
(1986,  p  257-330)  MP  2199 

Preliminary  simulation  of  the  formation  and  inflllmg  of  sea  ice 
gouga  (1916.  p  259-261)  MP  2218 

Physical  propertia  of  summer  sa  ice  in  the  Fram  Strut 
(I9l7.p67i7.6l03)  MP  2240 

Alaska  synlhclK  aperture  radar  (SAR)  facility  proieci  (1917. 

p  593-596]  MP2408 

niyx*cal  propertia  of  summer  saicc  m  the  Fram  Strait.  June- 
July  1914  (1917.  lip )  CR  87-16 

Alaska  SAR  facility  an  update  (1918.  p  27-31] 

.MP  2380 

AUska  SAR  facility  (1918.  p.l03-l  10]  MP  2344 

Profile  propertia  of  undeformed  first-year  Ka  ice  (1918. 

57p)  CRSf-U 

Numerical  stmuUtifiAs  of  the  profile  propertia  of  undeformed 
first 'Vear  sea  tec  dunng  the  growth  Kas<vn  ( 1 988,  p  1 2.449. 
12.4^  .MP  2404 


Sea  ice  ndging  in  the  Ross  Sa,  Antarctica,  a  compared  with 
sita  in  the  ArcUc  (1989.  p  4984-4988)  MP  2490 

Satellite-borne  remote  searing  and  large-scale  programs  for 
the  arctic  seas  in  the  19^  (1989,  p.510-530) 

MP3699 

Internal  structure,  composition  and  propertia  of  brackish  icc 
from  the  Bay  of  BothnU  during  the  BEPERS.88  experiment 
(1989,  p.l318.t333]  MP2763 

Sea  Ice  ^opertia  and  Processa:  Proceedings  of  the  W.F. 

Waks  Sa  Ice  Symposium  (19M.  299p.)  M  9(561 
Internal  structure,  composition  and  propertia  of  brackish  kc 
from  the  Bay  of  Bothnia  (19M.  p.5*15]  MP  2725 

WccrtiMB,  J. 

Influence  of  irrcgularitia  of  the  bed  of  an  ia  sheet  on  depoai- 
Uon  ate  of  rill  (1971.  p.l  17-126)  MP  1089 

Can  a  water-filled  crevasse  reach  the  bottom  sutCkc  of  a 
gUcier?  [1973.  p  139-145]  MP  1844 

Depth  of  water-filled  crevassa  that  are  closely  spseed  ( 1 974. 

p.543-544]  MP  1838 

Subility  of  Antarcric  ia  (1975.  p.l59)  MP  1842 

GUcii^ofy’s  grand  unsolved  problem  (1976.  p  284-386] 

MP  1896 

^lahanical  propertia  of  pcrfycr^rstalUnc  ice:  an  assessment  of 
current  knowledge  and  prioritia  for  research  (1979. 16p) 

MP  1287 

WcLY. 

Fracture  of  S2  columnar  freshwater  icc:  floating  doubk  can- 
UkvabesmiaU(l988.p.l52-161)  MP2493 

Fracture  toughness  of  columnar  frcriiwatcr  ia  from  targe 
scale  DCBtau  (1989.  p  7-20)  MP2945 

WcULC. 

Extraction  of  topography  from  side-looking  sateUite  systana 
—a  case  study  with  SPOT  simuUrion  data  (1983.  ^535- 
550;  MP  1695 

Wdactste,  A.I. 

Use  of  compressed  air  for  supercooled  fog  dUpersal  (1976. 
p  1226-1231)  MPI614 

Weissr.  J.R. 

Modeling  hydrologk  impacts  of  winter  narigarioo  (1981. 
p.1073-1080)  MP  1445 

Wdss.  H.V. 

Vanadium  and  other  elements  in  Greenland  ke  cores  (1976. 

4p.)  OR  76-24 

Atmospheric  iraa  metab  and  suUate  in  the  Cranisnd  ke 
Sheet  (1977.  p.915.920]  MP  988 

Vansdium  and  other  elemats  in  (Jrccnlami  ia  cores  (1977. 
p.98-102)  MP  1892 

Welch,  J.P. 

Scientifle  challenges  at  the  poles  (1987,  p  23-26) 

MP2228 

WdltiwE-W. 

Sublimarioo  and  its  control  in  the  CRREL  permafroat  twmel 
(1981.  12p)  SR81-88 

Weller.  C. 

Abiobe  overview  (1971.  p  173-181)  MP  986 

Computer  simulation  of  the  snowmelt  and  soil  thermal  regiaie 
at  Barrow.  Alaska  (1975.  p.709-715)  MP  897 

Problems  of  offshore  oil  drilling  in  the  Beaufort  Sea  (1978, 
p4.11)  MPi298 

Sciena  program  for  aa  imaging  rsdar  rrcctring  station  in 
AhsU  (1983,  45pi)  MP  1884 

Offshore  ml  in  the  Alaskan  Arcric  (1914.  p.37|-37i) 

MP1743 

Alaska  synthetic  aperture  radar  (SAR)  facitiiy  proieei  (1987. 

P  593-596)  MP2488 

AUska  SAR  facility:  an  update  (1988,  p.27-31) 

MP2388 

Wellmaii.  R-J. 

Compsrstivc  ncar-millimeter  wave  propagation  properties  of 
snow  or  run  (1913.  p.n5-l29]  MP  1698 

Altcnuattonaadbackscatterforsnowandslcetat96. 140.aiid 
225  GHz  (1984.  p.41-52)  MP  1864 

Welsh.  J-P. 

W'lnd-gencrslcd  potynyas  off  the  coasts  of  the  Bering  Sea 
tsUiids(1990.  P126-I32)  MP  2734 

Werner.  RJk. 

Construnts  and  approaches  to  high  Utitude  natural  resource 
sampling  and  research  (1984.  p.41-46]  MP28I3 

West.  H.W. 

Environmcnta!  factors  and  standards  for  atmospheric  obscu¬ 
rants.  climate  and  terrun  (1987.  137p.)  MP  2389 

Wryrkh.  P.B. 

Niimgen  removal  tn  cold  r»ions  trickling  fllter  systems 
(1916.  39p]  SR  8662 

Study  of  dynamic  tcc  breakup  on  the  CooneetKut  River  near 
Windsor.  Vermont  (1987.  p.t63-l77]  MP2488 

Options  for  management  of  dynamk  ice  breakup  on  the  Con¬ 
necticut  River  near  Windsor.  Vermont  (1988.  I6p.) 

CR8t6l 

Development  of  a  dynamic  ice  breakup  control  method  for 
the  Connecticui  River  near  Windsor.  Vermont  (1918. 

P  221-233)  MP25I8 

Dynamic  tee  breakup  control  for  the  ConneetKut  River  near 
Windsor.  Vermont  (1981.  p  245-258]  MP  2489 

WhiHaas.  t.M. 

fee  flow  leading  to  the  deep  core  hole  at  Dye  3.  Greenland 
/I9I4.P  185-190]  MPI824 

Folding  in  the  GrrenUnd  ice  sh«t  (•987.  p  485-493] 

MP  2185 


266 


AUTHOR  INDEX 


WMle.1. 

MoMttxbiblM>»r»phy(t9tl.313p.]  Sft  11*29 

WUMt,T.T. 

RcmIu  of  ihe  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  (1974,  I97p)  MP  1032 

Snow  and  ice  (1975.  p.435*44l,475*4t7j  MPt44 

WOkocfcao*.  W. 

Cbfnputer  file  for  exiting  Und  application  of  wastewater  sys* 
terns:  a  user's  guide  (1971.  24p.)  SR  70*22 

wnicf.w. 

Losses  from  the  Fort  Wainwright  heat  distribution  system 
(1911.  39p.)  SR  01*14 

WnM— f.  F»M. 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  k* 
class  icebreaker  (19t9.p.l/l*t/lt]  MP  rSl 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R* 
class  icebreaker  (1990.  p.31*52)  MP  2702 

WmiMit.  R.M. 

Turbulent  heat  flux  from  Arctic  leads  (1979.  p.57*91i 

.MP  1340 

Observatioos  of  condensate  proTiles  over  Arctic  leads  with  a 
hoC*(Um  anemometer  (I9tl.  p  437*400)  MP  1479 

Wflltaw.R.R. 

Explosive  obscuration  sub'test  results  at  the  SNOW-'nO'O 
field  experiment  (1904.  p.347.354)  MP  1072 


Gas  inclusions  in  the  Antarctic  ke  sheet  and  their  glaoolofi* 
cal  significance  (1975.  P.5IOI-SI0I)  MP047 

Rbeolopcal  implieations  of  the  internal  structure  and  crystal 
fabrics  of  the  West  Antarctk  ke  sheet  as  revealed  by  deep 
core  lulling  at  Byrd  Station  (1970.  25p)  CR74-3S 

Rheolopcal  implications  of  the  internal  structure  and  crystal 
fabrics  of  the  West  Antarctk  ke  sheet  as  revealed  by  deep 
core  drilliog  at  Byrd  Station  (1970.  pJ06S*l077t 

MP  1302 

WHms.  C 

RADIOACTIVE  FALLOUT  IN  SORIHERS  REGIONS 
(1M7.  3Spl)  .M  t*A3d 

CUMATOLOGY  OF  THE  COLO  REGIONS.  INTRO¬ 
DUCTION.  NORTHERN  HEMlSfHERE.  PART  I 
(1M7.  Ulp.)  M  I*A3a 

CUMATOLOGY  OF  THE  COLO  REGIONS  SOUTH¬ 
ERN  HEMISPHERE  (t9U.  77p)  .M  l*A3c 

CUMATOLOGY  OF  THE  COLO  REGIONS  NORTH¬ 
ERN  HEMISPHERE  PART  II  (1949.  15lp.) 

Ml-A3b 

Wlbaa.lUL 

lee  dyaamks  in  the  Canadtsa  Archipelago  and  adjacent  Arc* 
ik  basin  as  detenmned  by  ERTSl  ohservatioos  (1975. 
p.153-177)  .MP  1505 

WWmshLMX 

Topkal  databases.  Cold  Regions  Technology  on*bne  (1915. 
P.1M5)  MP  24n 

WMcn.W.i. 

Gceleehnkal  properties  and  freexc'thaw  coasobdabon 
behavior  of  sedinMat  from  the  Beaufort  Sea,  Alaska  (1915. 
tjp.)  MP  2925 

Walfe.D. 

Chemical  migration  in  snoapack  (I9t9.  p  2l3'3t4) 

MP  2757 

Walfe.SJI. 

Analysb  of  cxplosiselv  generated  ground  motions  using 
Fourier  techniques  (l^Td.  t4p )  CR  7^2i 

Waad.E 

Proposed  code  provisions  for  dnfled  snow  loads  rl9t4. 
p.20t0*2092)  MP  2l4i 

Waads.  P.P. 

Limnological  investigations.  Lake  Koocanusa,  Montana. 
fan  4  Factors  controlb&g  primary  productivity  (I9t2. 
lOdp)  SR  tM$ 

Warbslup  mm  Ice  Ptnttiartan  Ttchailsgr.  2adL  Masrterty. 
CA.  JaK  14-19. 19t4 

Second  Wcirkslu^  mi  Ice  Penetration  Technology.  1914 
(1914.459m  SRS4-34 

Warship  an  fee  PenetraClaa  Tcchnalap,  Hanatrr.  >Tf. 
JaM  1M3. 1944 

(Proceedings)  (1924.  345p  i  SR  S4*33 

Wartley.  CA. 

Methods  cd  ICC  CMttfei  for  vintcr  navigatton  in  inland  waters 
(1914.  p.3  :9.3  372  MPIB3I 

Harbor  design  for  ice  conditions  (19S7.  p  |4.|53 

.MP25tt 

Rcbuddtng  tnfnstrueture  for  pleasure  boating  (letv.  p  itl* 
:0I)  MP  2444 

WfUM.*. 

Multi  year  pressure  ndges  ui  the  Canadian  Reauf^  Sea 

(1979.  p  10’  124)  MP  1229 

Molti-vear  pressure  ndges  m  the  Canadun  Beaufort  Sea 

(192l.p.i:5.U5)  MPI5I4 

Wrfg^l.  RJ>. 

Sea  Ke  presserr  ndgrv  m  the  BeaafM:  Sea  tl^*2.  p249 
271)  MPII32 

WrlgRtEA. 

Thcnaalenergv andshee**iirooi»mt|1^7'.  Jp  *  Jp-figv) 

MP  t4a« 

Pothole  pnmer  a  p^4k  adnumvtratoc'v  gsade  to  wvder* 
sUftdmg  and  manapng  thr  pothole  probkm  (i^i.  24p  j 

SR  RI-21 


Sewage  sludge  aids  revegetation  (1922.  p  192*301) 

MP  1735 

Land  treatment  research  and  development  program.  synthcM 
of  research  results  (1923.  144p)  CR  23*20 

Frost  action  and  its  contra  (1914. 145p  j  MP  1704 

ProcMdmgs  (1929.  134p)  SR  29-07 

SNOW  IV  field  experiment  data  report  (1929.  250p ) 

SR  09-14 

U.S.  Federal  arctk  research  (1929.  p.65-74)  MP  2471 
Wu«K.-C 

Investigation  of  ice  forces  on  vertical  structures  (1974. 
153p)  MP104I 

WMbbn,i.E 

Jee  removal  from  the  walls  of  navigation  locks  (1974.  p.  1427* 
1494)  MPtOt 

niySKal  measurement  of  ke  jams  1974-77  field  season 

(1971.  I9p)  SR  72-03 

Investigation  of  ke  clogged  channels  in  the  St.  Marys  River 

(I97g.73p)  MPI170 

Hydraulk  model  invcstiption  of  drifting  snow  ( t97g.  29p.) 

CR  72-14 

Ice  and  navigation  related  sedimentation  (197$.  p  393*403) 

MP  1133 

Shordtne  erosion  and  shore  structure  damage  on  the  St 
Marys  River  (1923.  34p.)  SR  23*15 

Effect  of  vcskI  site  on  shoreline  and  shore  structure  damage 
along  the  Great  Lakes  connecting  channels  (1923. 42p) 

SR  23*11 

Rise  pattern  and  velocity  of  fraiU  ke  (1924.  pl297*314) 

MP  1114 

Data  acquisition  in  USACRREL's  flume  facility  (1915. 

P.10S3-105I)  MP2i09 

Laboratory  study  of  flow  m  an  icc*covcrcd  sand  bed  channel 
(19U.p3*l4)  MP2I23 

Morphology,  hydraulics  and  sediment  transport  of  an  ke* 
covered  river.  Fkid  t^hniques  and  intti^  data  (1924. 
37p|  CR  24*11 

Preliminary  study  of  Kour  under  an  ice  jam  (1912.  p.t77. 

192)  MP  2475 

Effects  of  an  ke  cov'sr  on  flow  in  a  movable  bed  channel 
(19tl.p.l37-t44)  MP2499 

WnarL  A.P. 

Mechanical  properties  of  snow  used  as  construction  material 
(1975.  p  157*144)  MPlt57 

Foundatiuis  in  permafrott  and  seasonal  frost;  Proctedmgs 
(1915. 42^]  MP  1739 

Improved  Cediaiqitcs  for  construction  of  snow  roads  and  aif- 
strips  (1922. 99p.)  SR  22*12 

Improving  snow  and  airstrips  in  Antarccen  (1929. 
12m  SR  29*22 

XiruudMUa.  P.C 

Invcsiiption  of  the  acousck  emission  and  deformation  re¬ 
sponse  of  fiake  ke  plates  (1921.  Itp.)  CR  2I'#4 

Investigation  of  the  ocoukk  emission  and  deformation  re* 
MouK  of  finite  ke  plates  (1921.  p.123-133) 

.MP  1434 

On  the  acousiK  emasion  and  drfermauon  response  of  finite 
kepUtes  (1921.^315*394,  MP  1455 

PieUmtaary  mvxstigation  of  the  acousbc  cmhaMn  and  defor¬ 
mation  respeote  of  finite  ice  plates  (I9t2.  p  1 24- 1 39) 

MP  1529 

Xn.X. 

Water  migration  in  unsaturated  froren  mceis  clay  unde;  bn- 
car  temperature  gradknts  (1915.  p.1 11*122} 

MP  1934 

ExpmmentaS  study  on  factors  Peering  uater  mgratkn  in 
froicn  RMirin  clay  (1925.  p.l33*i2i,  MP  1297 

PrcdKtioa  cf  snfroicn  w  Mcr  contests  ts  frotca  se!s  by  a  tm«- 
poiet  or  oec-poeni  esethod  (1915.  p^l3*17,  P4P  1929 

Sosl'uatcr  potential  and  unfrozen  water  CMster.t  and  tempera- 
turc  (1915.  pM4}  MPt932 

Factces  affccbstg  water  tsegnsue*  ta  frozen  socH  ,1917. 
14p)  CR  27.29 

Vnpn.  P.D. 

Ceesputer  suscdatmei  of  Ke  cover  (ocmatiHn  m  the  Upprr  5t. 

Lawrence  River  (1914.  p327-245,  MP  1114 

Effect  of  Kt  cover  on  hydropower  produexma  ,l4i4,  p  23|* 
234}  MP  1274 

L'sdkd  degzec^v  method  for  mcr  kc  caver  thtrlscsstusu- 
latsoQ  (1915.  ^54-42,  MP  2945 

Stmtdation  of  od  sbei  traa^<ort  m  fkrat  Lakev  c»<ssecbsg 
xhaancH  theory  and  modrt  formulation  {14U0.  2*p, 

CR994t 

Vmhiii.  I.G. 

Natural  dectrKal  potentials  that  arise  when  sods  freeze 
(1414.  ;4ps  SR  94-12 

Yen.  V..C 

IMrACT  OF  SPIIFRE5  ON  ICE  CtOSl  RF.  ,|97:. 

p47t,  MP9M 

.A^^ovimate  asiatym  of  fsett»g  and  Strrnsg  of  a  drdl 
through  as  KC  shelf  tsi  Astarrtua  (|97t,  p421.4y2, 

MPMI 

Heat  transfer  rharastenvtio  *d  melting  and  refrrezisg  a  dnS 
fcoie  through  a*i  hc  vhetf  m  AAtit«tMa  ,vp , 

C*  74-12 

Heat  transfer  between  a  free  water  /ez  and  a&  kc  (C-kL  head 
normal  so  it  (|9*n,  p  ;w»  w*,  MP  222 

Heal  itaasfoT  mer  a  vertiraS  meltisg  pUte  {14”  iJp  | 

m  77-32 

Free  coevectson  heat  transfer  •hara4:enK»s  m  a  meti  water 
U)er  |19td.p«<q-9$4y  .MPUIl 


Review  of  thermal  properties  of  snow,  kc  and  su  ke  (1911. 

27p,  CR  21*19 

Second  National  Chinese  Conference  on  Permafrost.  Lanz¬ 
hou.  Chtiu.  12-11  October  1911  (1912.  51m 

SR  22*93 

On  the  temperature  disinbviion  in  an  air-ventib^d  snow 
layer  (1912.  lOp )  CR  22*95 

Aerosol  growth  in  a  c<M  environmeat  (1914.  2lp ) 

^94-94 

Temperature  structure  and  interface  morphology  in  a  melting 
kc*WBter  system  (19t4.  p.}05*325)  MP  1727 

Expcnmental  determiftation  of  beat  transfer  coefficients  in 
water  flowing  over  a  horizontal  kc  sheet  (1924.  ftp.) 

CRt4^3 

Approximate  sohttions  of  heat  conduetko  in  a  medium  with 
vanabie  properties  (1927.  itp,  CR  27*19 

Thermal  instability  and  heat  transfer  charactcriatKS  tn  water* 
/kc  systems  (1927.  33p  j  CR  27*22 

On  tlie  effect  of  the  4  C  density  maximum  on  mdting  heat 
transfer  (1922.  ^342*347)  MP  2322 

On  the  peesaure  drop  tbros^  a  uniform  snow  layer  (I9tl. 

lOp]  CR  22*14 

Historical  and  recent  developments  m  the  research  of  cold 
regions  heat  tm^cr  (tM9.  p.1-25,  MP  2437 

Approximate  sefutions  ^  heat  conduction  in  snow  with  linear 
variation  of  thcre^  conductivity  (1929.  p.21-32} 

MP2544 

Friction  loaa  through  a  uniform  snow  Uyer  (1990, 

YohnttkR. 

Ice  rruMival  from  the  waUsof  navigation  locks(t97i.p  1417- 

1494)  MP22t 

Ice  releasing  Wock-conelymer  coatings  (1972.  Pl544*551) 

MP  1141 

Yan«.R.N. 

Proceedings  of  a  workshop  on  the  properties  of  snow.  t*10 
April  1921.  Snowbird.  Utah  (1912.  135m  SR  22*12 
Proceedings  of  the  ISTVS  Workshof  on  Measurement  and 
Evahmtian  of  Tire  Pcsformance  under  Rlnlcr  Conditions. 
Alta.  Utah.  11-14.  April  1923  (1925.  177p.| 

SR  25*15 

Seed  for  snow  tire  charactcrizatioo  and  evaluation  11925. 
^^2)  MP2243 

You^SJk. 

Effectt  of  phaae  111  constructMtt  of  the  Chcaa  Flood  Control 
Project  on  the  Tanaca  Rim  near  Facfbonks.  Alaaka-^n 
prrhminsfy  analysis  (1924,  lip,  t  figs.)  MP  1745 
ZiWRailty.  ill. 

tee  forces  on  mndcl  stfuctorcs  (1975.  p.400'4A7j 

MP243 

Ice  forces  on  simulated  structves  (1975.  pi327.394^^  ^ 

Ice  cngiaccnag  facility  (1923.  I2p  +  fig)  MP  2299 
Revxw  of  cxpxnmcaTii  studies  of  ^pfcftiag  forces  exerted  by 
adfroren  kc  on  marina  piles  (1595.  p.529*542) 

MP  1995 

Rcal-cme  mcasurrmcftcs  of  uphftmg  kc  forces  (1915.  p-25>* 
259,  MP  2992 

Data  acquiuMi  in  USACRREL's  flume  faekky  (1915. 

p.l053*105t,  MP2299 

Cazesovra  Creek  Model  data  aeqabinen  system  rl9l5. 

P.U24.1429)  MP2999 

Isstzumcntabon  for  an  i^hfttng  kc  force  mnSd  (1915. 

p.1430-1435)  .MP299I 

Modri  study  of  ke  forces  <«  a  s*ai^  pdc  (1914.  p.77*17, 

MP2392 

Information  trsteas  pSanaing  studv  (1917.  4tp) 

SR  27*23 

Computer •coetroded  dau  Kqunstaen  system  for  a  hydr*’i&c 
fluTTK  (1911.  p.453-449)  MP  2349 

Mr-det  study  of  eigUiUgig  kc  forces  the  mtumsscntaiiMV 
(ini.  pl745.741,  MP  2497 

Salmon  Rntz  kc  ya**:  contrfd  stwfies  intrrmi  rcpnut  (t49(L 
Ip)  SR  99-94 

aUaorodim*.  V.S. 


Core  dn&sf  ihzongh  Ross  Ice  (1470.  p4}4e) 

.MP  1337 

Sea  KC  oa  bocuun  of  Roaa  Ice  Shrlf  (1470.  p45-4W] 

MP  1334 

Vukoa  Riser  breakup  1474  ,|47*.  p  542  5o*,  MP  949 
1^  force  ?scas«zrrses4  oa  the  Yukon  River  bridge  fi9fti. 

P  7X0.777.  MPim 

Zmlinc.i.P. 

Heat  aad  maw  transfc:  from  freely  fafbag  drops  at  low  tem¬ 
peratures  (1010!.  I4p|  CR  i4*|9 

SiagiC  and  do«K<  reartsi^v  beam  hwd  ecSs  for  sKxsBrmg  ice 
forces  (lOM.  |7p ,  CR  **.25 

PerfKaance  a  thrmNwyyboa  wnh  an  tiMhaei  tvapozitor 
and  vertfcal  <o«4ra»ver  (!0I4.  p*4-Af|  MP  1477 

l.aSiKa;oey  tc«*  ^d  aaaly  vs  thrtmosiyhiwit  with  srKfcord 

cvzpAesSor  sections  {1415.  p  *l')7j  MP  1153 

Meat  irantfrr  charactcmrKv  of  ihrrmossfdu^v  wnh  m*i«sed 
evapoeatocvccUons;!4li.;i:i5.^*;,  MP  2434 

Heat  Uaasfcr  charactrmtKs  of  a  cocsmercu:  thersaossphon 
with  an  auhsied  fsaporiiK  mUoa  fSOI*.  p 

.MP  2199 

Heat  transfer  perfoemaacr  of  com^ema!  thzfmovyyhoes 
wsth  m<h»e4  eva^av*  sr<;»M!ts  ..oi*.  p  2*^  2^ 

MP2J29 


26? 


AUTHOR  INDEX 


ZarUii|»  J.P.  (coat) 

On  the  application  of  thermosyphons  in  cold  regions  (1988, 
p.281-286]  MP  2321 

Thermotyphons  and  foundation  design  in  cold  regions 
(1988,  p.251*239]  MP  2443 

Cold  regions  engineering  research— strategic  plan  (1989, 
p.  172.190]  MP  357t 

Thermal  stabilization  of  permafrost  with  thermosyphons 
(1990,  p  323-328]  MP  2583 

Zeller,  EJ. 

Planetary  and  ext,aplanetery  event  records  in  polar  ice  caps 
(1980,  p.18.27)  MP  1461 

Nitrogenous  chemical  composition  of  antarctic  Ice  and  snow 

(1981,  p  79-81)  MP  154! 

Nitrate  fluctuations  in  antarctic  snow  and  dm.  potentia' 
sources  and  mechanisms  of  formation  (1982,  p.243-248i 

MP  1551 

Zhang,  X. 

Bibliography  of  literature  on  China's  glaciers  and  permafrost. 
Part  1: 1938-1979  (1982,  44p)  SR  82-20 

Zhang.  Y. 

Preliminary  developmee*  of  a  fiber  optic  sensor  for  TNT 
(1988,  16p.i  SR  88-04 

Development  of  a  membrane  for  in-situ  optical  detection  of 
TNT  [1988, 6p)  SR  88-24 

Single  fiber  meuuremenls  for  remote  optical  detection  of 
TNT  (1989,  7p.j  SR89-i8 

Zhn,  Y. 

Relationship  between  the  ic^  and  unfrozen  water  phases  in 
frozen  soils  as  determined  by  pulsed  nuclear  resonance  and 
physical  desorption  dau  (1983,  p.37-46]  MP  1632 

Creep  behavior  of  frozen  silt  under  constant  uniaxial  stress 
(1983.P.1507.1S12]  MP  1805 

Creep  behavior  of  frozen  silt  under  constant  uniaxial  stress 
(1984,  p.33-48]  MP  1807 

Uniaxial  compressive  strength  of  frozen  silt  under  constant 
deformation  r-cs  (1984,  p.3-lS)  MP  1773 

Effects  of  soluble  salts  on  the  unfrozen  water  contents  of  the 
Lanzhou,  P.R.C,  silt  (1984,  18p )  CR  84-16 

Effects  of  soluble  sal^s  on  the  unfrozen  water  contents  of  the 
Unzhou,  PRC,  silt  (1985,  p  94-109]  MP  1933 

Strain  rate  effect  on  the  tensile  strength  of  frozen  silt  (1985, 
P.1S3-1S7]  MP  1898 

Tensile  strength  of  frozen  silt  (1986,  p.lS.28]  MP  1971 
Creep  and  strength  behavior  of  frozen  silt  in  uniaxial  compres¬ 
sion  (1987,  67p.j  CR  87-10 

Tensile  strength  of  frozen  silt  (1987,  23p  ]  CR  87-15 

Triaxial  compressive  strength  of  frozen  soils  under  constant 
strain  rates  (1988,  p.l200-1205b]  MP  23^1 

Zlrschky,  2. 

New  approach  for  sizing  rapid  infiltration  systems  (discussion 
and  closure)  (1989.  p  879-882]  MP  2712 

Zisson,  2.R. 

Experinental  determination  of  heat  transfer  coefficients  in 
water  flowing  over  a  horizontal  ice  sheet  (1986,  Sip  j 

CR  86-03 

Zomerman,  I. 

Frost  heav*  of  full-depth  asphalt  concrete  pavements  (1985. 

p  6(  I-  MP  1927 

Survey  oi  airport  pavement  distress  in  cold  regions  (1986, 
p.41-50]  MP  2002 

Definiticn  of  research  needs  to  address  airport  pavement  dis- 
trr  <s  in  vuld  regions  (1989,  142p.}  CR  89-10 

Zotikov,  I.A. 

Core  drilling  through  Ross  Ice  Shelf  (1979,  p  63-64] 

MP  1337 

Sea  ice  on  bottom  of  Ross  Ice  Shelf  (1979,  p  65-66] 

MP  1336 

Antifreeze-thermodriliing  for  co's  through  the  central  part  of 
the  Ross  Ice  Shelf  (J-9  Camp),  Antarctica  (1979.  I2p  j 

CR  79-24 

Structure  of  ice  in  the  central  part  of  the  Ross  Ice  Shelf. 
Antarctica  (1985,  p.39-44]  MP  2110 

Zafelt,  J. 

Survey  of  ice  problem  areas  in  navigable  waterways  (1985, 
32p.]  SR  85-02 

Zafelt,  J.E. 


Upper  Delaware  River  ice  control— a  case  study  (1986, 
p.760-770j  MP  2005 

Potential  solution  to  ice  jam  fiooding.  Salmon  River.  Idaho 
(1986,pl5-'‘.5j  MP2131 

Data  acquisition  for  refrigerated  physical  model  (1987, 
p  338-34!]  MP23S1 

Transverse  velocities  and  ice  jamming  potential  m  a  river 

bend  (1988.  p.193-207)  MP  2476 

Laboratory  study  of  transverse  ^  elocities  and  ice  jamming  m 
a  river  bend  (1988,  p  189-197]  MP  2501 

Is  advanced  technology  "(he  gateway  to  irresponsibility" 
(1989,  p  434-437]  MP  2529 


268 


SUBJECT  INDEX 


Ablation 

Ablation  seasons  of  arctic  and  antarctic  sea  tee.  Andreas, 
C.L.,  et  a),  (1982,  p.440.447)  MP  151? 

On  the  differences  in  ablation  seasons  of  Arctic  and  Antarctic 
sea  ice.  Andreas,  E.L.,  et  al,  (1982,  9p  j  CR  82*33 
Energy  exchange  over  antarctic  sea  ice  in  the  spring.  An¬ 
dreas,  E.t..  et  al,  (1985,  p  7199-7212)  MP  1889 

Absorption 

Water  absorption  of  insulation  in  protected  membrane  roofing 
systems.  Schaefer,  D.,  (1976,  15p)  CR  76*38 

Nondestructive  evaluation  of  moisture  migration  in  insulation 
material.  Ayorinde,  O  A ,  (1989,  p  1 1 1*121] 

MP  2716 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  inhomogeneous  and  temporally  varying  ice  covers 
Perovich,  D.K.,  (1990,  p.45*49j  MP  2729 

AbsorptlTity 

Ught*colored  surfaces  reduce  thaw  penetration  in  permafrost. 

Berg.  R.L..  et  al.  (1977,  p  86*99}  MP  954 

Effects  of  moisture  and  freeze-thaw  on  rigid  thermal  insula¬ 
tions.  Kaplar,  C.W .  (1978.  p  403-417)  MP  1085 
Accuracy 

Is  advanced  technology  'The  gateway  to  irresponsibility" 
Zufelt,  J.E .  (1989,  p  434*437)  MP  2529 

Satellite  data  collection  platforms  for  temperature  measure¬ 
ments  Daly,  S.F.,  et  al,  (1989,  14p  ]  SR  89*37 

Acoustic  neasurement 

Rheology  of  ice.  Fish,  A  M.,  (1978.  196p]  MP  1988 
Acoustic  emission  response  in  polycrystaUine  materials.  St. 

Uwrencc.  W.F.,  (1979,  p  223-228)  MP  1246 

Acoustic  emission  and  deformation  response  of  finite  ice 
plates.  Xirouchakis,  P.C.,  et  al,  (1981,  p  123-133] 

MP  1436 

Analysis  of  acoustical  features  of  laboratory  grown  sea  ice 
Sunton,  T  K..  et  al.  (1986,  p  1486*1494]  MP  2222 
Acoustically  induced  ground  motion  in  sand  under  winter 
conditions.  Peck,  L.  (1989.  p  37.$4)  MP  2626 

Observations  of  tow«frequency  acoustic*to*$eismic  coupling 
in  the  summer  and  winter.  Albert.  D.G.,  et  al,  (1989. 
p.352*3S9]  MP  2654 

lee  strength  estimates  from  submarine  topsounder  data. 
DiMarco  R.,  et  al.  (1989,  p  425*426)  MP  2691 

Acoustic  Bieasuring  instruments 
Some  characteristics  of  grounded  floebergs  near  Prudhoe  Bay, 
Alaska.  Kovacs,  A.,  et  al,  (1976.  p.l69*172) 

MPU18 

Grounded  floebergs  near  Prudhoe  Bay,  Alaska  Kovacs.  A , 
etui.  (1976,  I  Op)  CR  76*34 

Acoustics 

International  Workshop  on  the  Seasonal  Sea  Ice  Zone.  Mon¬ 
terey,  California,  Feb  26*Mar.I,  1979.  Andersen,  B  G., 
ed,  (1980,  357p)  MP  1292 

Acoustic  emissions  during  creep  of  frozen  soils  Fish,  A  M  , 
e  al,  (1982,  p.l94*206]  MP  1495 

Effect  of  snow  on  vehicle-generated  seismic  signatures  Al¬ 
bert.  D.G..  (1987,  p  881*887)  MP  2229 

Acoustic-to-seismic  coupling  through  a  snow  layer  Peck. 

L.  (1987,  p 47*55)  MP  2294 

Recent  research  on  acoustic  to  seismic  coupling  Albert, 
D  G.,  (1987,  p  223-225)  MP  2418 

Seismic  and  acoustic  wave  propagation,  working  group  report. 

Albert,  D  G .  et  al.  (1987.  p  253-255)  MP  2419 

Acoustic  emissions  from  composites  at  decreasing  tempera¬ 
tures.  Dutta,  P.K ,  et  al,  (1988.  p  1090*1095] 

MP  2430 

Expenmcntal  and  theoretical  studies  of  acoustic*to-seismic 
coupling  Albert.  D  G..  (1988,  p  19*31)  MP  2432 

Seismic/acoustic  experiments  at  SNOW  IV  Peck.  L . 

(1989.  p  155*157)  MP  2646 

Active  layer 

Permafrost  and  active  layer  on  a  northern  Alaskan  road 
Berg.  R.L.etal,  (1978,  p  615-621)  MP  1102 

Human-induced  thermokarst  at  old  drill  sites  in  northern 
Alaska.  Lawson.  D  E ,  et  al.  (1978.  p.16-23) 

MP  1254 

Geophysics  in  the  study  of  permafrost  Scott.  W.J .  et  al. 

(I979.P93-I15)  MP  1266 

Neumann  solution  applied  to  soil  systems  Lunaidini,  V  J , 
[1980,  7p)  CR  80*22 

Dielectric  properties  of  thawed  active  layers.  Arcone.  S  A.. 

etal,  (1982,  p  618*626]  MP  1547 

Long'term  active  layer  effects  of  crude  oil  spilled  in  interior 
Alaska.  Collins.  CM..  (1983.  p  175*179)  MP  1656 

Recovery  and  active  layer  change^  following  a  tundra  fire  m 
northwestern  Alaska  Johnson,  L.  ct  al.  (1983,  p.543- 
547)  MP  1660 

Potential  responses  of  permafrost  to  climatic  warming 
Goodwin.  CW.,  ct  al.  (1984,  p.92-l05j  MP  1710 

Permairost,  snow  cover  and  vegetation  m  the  USSR  Bigl. 
S.R..  (1984,  128p)  SR  84*36 


Adhesive  strength 

Seeking  low  ice  adhesion.  Sayward,  J.M.,  (1979,  83p ) 

SR  79*11 

Admixtures 

Grouting  of  soils  in  cold  environments  a  literature  search. 
Johnson.  R..  (1977,  49p  j  SR  77*42 

Adsorption 

Water  vapor  adsorption  by  sodium  montmoriilonite  at  *50. 

Anderson.  D  M .  et  al.  (1978.  p  638-644)  MP  981 
Analysis  of  water  in  the  Martian  regohth.  Anderson,  D.M.. 

etal,  (1979.  p  33*38)  MP  1409 

Summary  of  the  adsorption  force  theory  of  frost  heaving. 

Takagi,  S..  (1980,  p  233*236)  MP  1332 

Adsorption  force  theory  of  frost  heaving  Takagi,  S ,  (1980, 
p  57*81)  MP  1334 

Comments  on  "Modeling  adsorprion/desorpiion  kinetics  of 
pesticides  in  a  soil  suspension".  Leggett.  DC,  (1989. 
p231}  MP  2532 

Aerial  photographs 

Meso-scale  strain  measurements  on  the  Beaufourt  sea  pack 
ICC  (AIDJEX  1971).  Hibler.  WD..  11).  et  al.  (1974, 
p.l  19*138]  MP  1035 

Remote  sensing  program  required  for  the  AIDJEX  model 
Weeks,  W.F .  ct  al.  (1974,  p  22*44)  MP  1040 

Aerial  photography 

Seasonal  regime  and  hydrological  signiflcance  of  stream  ic¬ 
ings  in  central  Alaska.  Kane,  D.L ,  et  al,  (1973,  p.528- 
540]  MP  1026 

Land  use/vegetation  mapping  in  reservoir  management 
Cooper.  S..  et  al,  (1974,  30p)  MP  1039 

Aerial  reconnaissance 

Meso-scate  strain  measurements  on  the  Beaufourt  sea  pack 
ice  (AIDJEX  1971).  Hibler.  W.D.  Ill,  et  al.  (1974. 
p.n9*138]  MP1035 

Aerial  surveys 

Correlation  and  quantification  of  airborne  spectrometer  data 
to  turbidity  mea'.urements  at  Lake  Powell,  Utah  Merry, 
CJ.(1970,  pl309*»3l6)  MP  1271 

Applications  of  remote  sensing  in  New  England.  McKim, 
H  L.,  et  at.  (1975  8p.  +  14  figs,  and  tables)  MP  913 
Remote  measurement  of  sea  ice  drift  Hibler,  W  D ,  lit,  et 
al.  (1975,  p  541*554)  MP  849 

Land  use  and  water  quality  relationships,  eastern  Wisconsin. 

Haugen,  R.K .  et  a!.  (1976.  47p )  CR  76*30 

Skylab  imagery  Application  to  reservoir  management  in  New 
England.  McKim,  H  L,  et  al,  (1976.  51p) 

SR  76*07 

Applications  of  remote  sensing  m  the  Boston  Urban  Studies 
Program,  Parts  1  and  II.  Merry.  C.J ,  et  al.  (1977,  36p.] 

CR  77*13 

Investigation  of  an  airborne  resistivity  survey  conducted  at 
very  low  frequency.  Arcone.  S.A..  (1977,  48p  > 

CR  77*20 

Water  quality  measurements  at  Lake  Powell,  Utah  Merry. 

C.J.,  (1977.  38p)  SR  77*28 

Aenal  photointerpretation  of  a  small  ice  jam.  DenHartog. 

S.L.  (1977.  17p)  SR  77*32 

Aenal  photography  of  Cape  Cod  shoreline  changes  Gatto. 

LW.  (I978.  49p)  CR  78*17 

Estuarine  processes  and  intertidal  habitats  in  Grays  Harbor. 
Washington,  a  demonstration  of  remote  sensing  techniques 
Gatto.  L.W..  (1978.  79p )  CR  78*18 

VLF  airborne  resistivity  survey  in  Maine.  Arcone,  S  A. 

(1978.  p.l399-t417)  MP  1166 

Measurement  of  mcsoscat^  deformation  of  Beaufort  sea  ice 
(AIDJEX.I97I).  Hibler.  W.D..  HI.  ct  al.  (1978.  p  148* 
172)  MP1179 

Mapping  of  the  LANDSAT  imagery  of  the  Upper  Susitna 
River  Gatto,  L.W .  ct  al,  (1980, 41p  j  CR  80*04 

Ice  regime  reconnaissance.  Yukon  River,  Yukon  Gerard, 
R.  etal,  (1984,  p  1059-1073)  MP  2406 

Potential  of  remote  sensing  in  the  Corps  of  Engineers  dredg¬ 
ing  program  McKim,  H.L.  et  al.  (1985,  42p ) 

SR  85*20 

Method  for  conducting  airborne  infrared  roof  moisture  sur* 
vcys  Tobiasson.  W.,  (1988,  p  50-61)  MP  2436 

Sea  ICC  ridging  in  the  Ross  Sea.  Antarctica,  as  compared  with 
sites  in  the  Arctic.  Weeks,  W  F.,  el  al.  (1989,  p4984- 
4988)  MP  2490 

Ice  runways  nezr  the  South  Pole  Switnmbank.  C ,  (1989, 
42p]  SR  89*19 

Development  of  an  airborne  sea  icc  thickness  measurement 
system  and  field  test  results  Kovacs.  A ,  ct  al.  [1989. 
47p.)  CR  89*19 

Aerosols 

Propane  dispenser  for  cold  fog  dissipation  system  Hicks. 

JR.ctal,  (1973.  38pj  MP  1033 

Aerosols  in  Greenland  snow  and  icc  Kumai.  M  .  il977. 

p.341.350)  MP  1725 

Elemental  analyses  of  icc  crystal  nuclei  and  aerosols 
Kumai.  M .  (1977.  5p.)  MPI19I 


Measurement  and  identification  of  aerosols  collected  near 
Barrow,  Alaska.  Kumai,  M,  (1978.  6p}  CR  78*20 
Microbiological  aerosols  during  wastewater  irrigation  Bau* 
sum.  HT.,  et  al.  (1978,  p.273.280)  .MP  1154 

Health  aspects  of  water  reuse  in  California  Reed.  S  C., 

(1979,  p.434.435)  MP  1404 

Bacterial  aerosols  resulting  from  wastewater  irrigation  in 
Ohio  Bausum,  H.T.,  et  al,  (1979, 64p  ]  SR  79*32 
Chemical  obscurant  tests  during  winter,  environmental  fate. 

Cragin.J.H.,  (1982,  9p)  SR  82*19 

Microbiological  aerosols  from  waste  water  Bausum.  H  T .  et 
al.  (1983,  p6$*75]  MP  1578 

Chemical  obscurant  tests  during  winter.  Environmental  fate. 

Cragin.  J  H  .  (1983.  p  267-2?2j  MP  1760 

Aerosol  growth  in  a  cold  environment.  Yen.  Y.*C ,  (1984, 
21p)  CR  84*06 

Catalog  of  smoke/obscurant  characterization  instruments. 

O'Brien.  H.W.,  et  al.  (1984.  p  77*82)  MP  1865 

Acidity  of  snow  and  its  reduction  by  alkaline  aerosols. 

Kumai.  M  .  (1985.  p  92-94)  MP  2008 

Aerosol  exchange  in  the  remote  troposphere  Hogan,  A  W., 
(1986.  p.197-213]  MP  2180 

Chemical  properties  of  snow  m  the  northeastern  United 
States  Kumai,  M..  (1987,  p  (C1)625-(C1)630) 

MP  2232 

Scavenging  of  infrared  screcner  EA  5763  by  falling  snow 
Cragin.  J  H..  et  al.  (1987.  p  13-20)  MP  2292 

Dynamic  aerosol  flow  chamber  Hewitt.  A  D..  (1988, 
I3p)  SR  88*21 

Application  of  aerosol  physics  to  snow  research.  Hogan, 
A.W.,  (1989.  p  201-207)  MP  2756 

Effect  of  aerosols  on  pH  of  snow  Kumai,  M ,  (1990,  p  17- 
30}  MP  2675 

Agriculture 

Symposium  on  land  treatment  of  wastewater,  CRPEL,  Aug. 

1978.  (1978,  2  volS}  MP  1145 

Energy  and  costs  for  agricultural  reuse  of  wastewater.  Slet* 
ten.  R  S .  et  al,  (1980,  p  339*346)  MP  1401 

Air  cushion  vehicles 

Some  effects  of  air  cushion  vehicle  operations  on  deep  snow, 
Abete.  G .  et  al.  (1972.  p  2 14-24 1}  MP  887 

Height  variation  along  sea  ice  pressure  ridges  Hibler,  W.D.. 

Ill,  etal.  (1975,  p.191-199)  MP  848 

Arctic  environment  and  the  Arctic  surface  effect  vehicle 
Sterrett.  K.F.,  (1976.  28p.}  CR  76*01 

ElTecis  of  hovercraft,  wheeled  and  tracked  vehicle  traffic  on 
tundra  Abele,  C .  (1976.  p  186*215}  MP  1123 

Evaluation  of  an  air  cushion  vehicle  m  Northern  Alaska. 

Abele.  C  .  el  al.  (1976.  7p)  MP  894 

Air-cushion  vehicle  effects  on  surfaces  of  Alaska's  Arctic 
Slopes  Slaughter.  C.W..  ,1976.  p  272-279j 

MP  1384 

Hovercraft  ground  contact  diri.  lional  control  devices 
Abele.  G.,  (1976,  p  51*59)  MP  875 

Air  cushion  vehicle  ground  vontact  directional  control  de¬ 
vices  Abele.  G .  cl  al,  (1976,  15p )  CR  76-45 

Arctic  transportation  operational  and  environmental  evalua¬ 
tion  of  an  air  cushion  vehicle  in  northern  Alaska  Abele. 
C..  et  al.  (i977.  p  176-182)  MP  985 

Effects  of  low  ground  prcssu'c  vehicle  traflic  on  tundra  at 
Lonciy,  Alaska  Abele.  G .  ct  al.  [1977.  32p ) 

SR  77*31 

Long-term  effects  of  off-road  vehicle  irafflc  on  tundra  terrain 
Abele.  G .  ct  at.  [1984.  p  283-294)  MP  1820 

Mobility  working  group  report.  Blaisdell,  G  L .  ct  al, 
(1987,  p  273  274)  MP  2423 

Air  entrainment 

Gas  inclusions  in  the  Antarctic  icc  sheet  Gow.  A  J .  et  al, 
(I975.p.5l01.5l08)  MP  847 

Soft  drink  bubbles  Cragin.  J  H.,  (1983.  p  71) 

MP  1736 

Air  flow 

Water  and  air  horizontal  flow  in  porous  media  Nakano.  Y,. 

(1980.  p.81-85)  MP  1341 

Water  and  air  vertical  flow  through  pt^rous  media  Nakano, 
Y.  (1980.  p  124-133)  MP  1342 

Traveling  wave  solution  (o  the  problem  of  simultaneous  flow 
of  water  and  air  through  homogeneous  porous  media. 
Nakano.  Y..  (19SI.  p.57.64,  MP  1419 

Thermosyphons  and  foundation  design  in  co'd  regions 
Haynev  F  D  .  cl  al.  (1988.  p  251-259)  MP  2443 

Investigation  into  the  post-stable  behavior  of  a  tube  array  in 
cross-flow.  Lever.  J  H..  ct  a!.  [1989.  p  457-465) 

MP  2561 

Tracer  gas  mea'^urement  of  air  .schangc  in  buildings  Flan¬ 
ders.  S  N  .  Cl  al.  (1989.  p.433-444j  MP  2557 

Air  change  measurements  of  five  Aimy  buildings  in  Alaska. 

Handers.  S.N .  (1990.  p.53-63)  MP  2676 

Friction  loss  through  a  unifoim  snow  layer  Yen,  Y.C. 
(1990.  p  83-90)  MP  2703 


269 


SUBJECT  INDEX 


Air  letkage 

Vents  and  vapor  retarders  Tor  roofs.  Tobiasson,  W.,  r  1986, 
lip.)  MP  2246 

Vents  and  vapor  retarders  for  roofs.  Tobiasson,  W.,  (1987, 
p.80.90)  MP  2352 

Vapor  retarders  for  membrane  roofing  systems.  Tobiasson, 
W.  (1989,  p 3 1-37)  MP2489 

Air  poUatioa 

Winter  air  pollution  at  Fairbanks,  Alaska.  Coutts,  H  J..  et  al, 
(1981,  p.512.528j  MP  1395 

Atmosphenc  pollutants  in  snow  cover  runoff  Colbeck.  S  C. 

(1981,  p.1-10)  MP  1586 

Atmospheric  pollutants  in  snow  cover  runoff.  Colbcck,  S.C, 
(1981,  p.l383>1388]  MP  1487 

Engine  starters  in  winter.  Coutts,  H.J..  (1981,  37p ) 

SR  81*32 

Chemical  obscurant  tests  during  winter;  environmental  fate. 

Cragin,  J.H ,  (1 982,  9p )  SR  82-19 

Low  temperature  automotive  emissions.  Coutts,  H.J., 
(1983,  2  volsj  MP1703 

Catalog  of  smoke/obscurant  characterization  instruments 
O’Bnen.  H  W ,  et  al,  (1984,  p.77.82]  MP  1865 

Chemical  properties  of  snow  in  the  northeastern  United 
States.  Kumai,  M.,  (1987.  p  (CI)62S-(C1)630] 

MP  2232 

Air  tenperatnre 

Selected  climatic  and  soil  thermal  charactenstics  of  the 
Prudhoe  Bay  region.  Brown.  J.,  et  al,  (1975.  p.3*12] 

MP  1054 

Surface  temperature  data  for  Atkasook,  Alaska  summer  1975. 

Haugen.  R  K..  et  al,  (1976.  2Sp  ]  SR  76-01 

20-yr  oscillation  in  eastern  North  American  temperature  re¬ 
cords  Mock.  S  J.,  et  a),  (1976.  p.484-486}  MP  889 
Compressive  and  shear  strengths  of  fragmented  tee  covers 
Cheng.  ST.,  et  al.  (1977,  82p.)  MP  951 

Midwinter  temperature  regime  and  snow  occurrence  in  Ger¬ 
many.  Bilello,  M.A.,  et  al.  (1978,  56p)  CR  78-21 
Maximum  thickness  and  subsequent  decay  of  lake,  river  and 
fast  sea  ice  in  Canada  and  Alaska.  Bilello,  M.A .  (1980, 
160p.]  CR  80*06 

Summer  air  temperature  and  precipitation  in  northern  Alaska. 

Haugen.  R  K.,  et  al,  (1980,  p  403-412]  MP  1439 

Sea-ice  atmosphere  interactions  in  the  Weddell  Sea  using 
dnfting  buoys.  Ackley.  S  F.,  (1981,  p  177-191i 

MP  1427 

aimate  of  remote  areas  in  north-central  Alaska  1975-1979 
summary.  Haugen,  R.K..  (1982,  llOp)  CR  82-35 

Surface  meteorology  US/USSR  Weddell  Polynya  Expedition. 

19$]  Andreas,  E.L.  et  al,  (1983.  32p]  SR  83-14 
Relationships  between  estimated  mean  annual  air  and  perma¬ 
frost  temperatures  in  North-Central  Alaska  Haugen. 
R.K .  et  al.  (1983.  p.462-467)  MP  1658 

Spectra  and  cospectra  of  atmospheric  turbulence  o>er  snow 
Andreas.  EL,  (1986,  p 219-233)  MP  2661 

Humidity  and  temperature  measurements  obtained  from  an 
unmanned  aerial  vehicle.  Ballard.  H .  et  al.  (1987.  p  35* 
45)  MP  2293 

Ice  jams  and  the  winter  climate  near  White  River.  SD.  Bilel- 
lo,  M.A..  (1987,  p.154-162)  MP  2399 

Spectral  measurements  in  a  disturbed  boundary  layer  over 
snow.  Andreas.  E.L,  (1987.  p  1912-1939)  MP  2354 
Regional  climatic  trends  in  northern  New  England  Haugen. 

R  K.,  et  al,  [1988.  p64.71)  MP  2748 

Comparative  studies  of  the  winter  climate  at  selected  loca¬ 
tions  in  Europe  and  the  United  States  Bates.  R.E  .  et  al. 
(1989,  p  283-293)  MP  2598 

Year  of  Bowen  ratios  over  the  frozen  Beaufort  Sea.  Andreas. 

E  L.  (1989,  p  12.721-12.724]  MP  2508 

Three-wavelength  scintillation  measurement  of  turbulent  heat 
fluxes  Andreas.  E  L,  (1990,  p  74-77)  MP  2696 

Air  water  Interactions 

Problems  of  the  seasonal  sea  ice  zone  Weeks.  W  F ,  ( 1 980. 

p.l-35)  MP  1293 

Forecasting  river  water  temperatures.  Daly,  SF..  (1988. 

P  180-188)  MP2S(H) 

Time  constants  for  the  evolution  of  sea  spray  droplets  An¬ 
dreas.  E.L.  (1989,  p.147-149)  MP  2555 

Comments  on  "A  physical  bound  on  the  Bowen  ratio"  An¬ 
dreas,  E  L.  (1989.  p  1252-1254}  MP  2560 

Environment  of  wintertime  leads  and  polynyas  Andreas, 
E.L.  (1989.  p.273-288)  MP  2689 

Lidar-dertved  particle  concentrations  in  plumes  from  arctic 
leads  Andreas.  E.L.  et  al.  (1990.  p.9- 1 2)  MP  2758 
Airborne  equipment 

Airborne  E-phase  resistivity  surveys  of  permafrost.  Sell- 
minn,  PV.et  al.  (1974,  p 67-71)  MP  1046 

Remote  sensing  plan  for  the  AIDJEX  main  experiment 
Weeks.  WF..et  al.  (1975.  p  21-48)  MP  862 

Atmosphere  subgroup  discussions.  Andreas.  E  L .  (1984. 

P  97-98)  MP  2603 

Airborne  roof  moisture  surveys  Tobiasson.  W,  (1986. 

P  45-47)  MP2I39 

Airborne  measurement  of  sea  ice  thickness  and  subicc  bath¬ 
ymetry.  Kovacs.  A .  et  at.  (1988.  p.l  M-120) 

MP  2345 

Measurement  of  sea  icc  thickness  using  electromagnetic  in¬ 
duction  HoUaday,  J  S..  et  al.  (1990.  p  309-315) 

MP  2590 

Airborne  sea  ice  thickness  sounding  Kovacs.  A .  et  al. 

(1990.  p  225-229)  MP  2737 


Airborne  mdtr 

Investigation  of  an  airborne  resistivity  survey  conducted  at 
very  low  frequency.  Arcone.  S  A ,  (1977,  48p ) 

CR  77-20 

Detection  of  moisture  in  •  orstruction  materials.  Morey. 

R.M..ctal.  (1977,  9p)  CR  77-25 

Inlet  current  measured  with  Sea  .at-1  synthetic  aperture  radar. 

Shemdin,  O.H.,  et  al.  (1980,  p  35-37)  MP  1481 

Electromagnetic  subsurface  measurements.  Dean,  A.M.,  Jr.. 

(1981.  19p]  SR  81-23 

Airborne  electromagnetic  sounding  of  sea  ice  thickness  and 
sub-ice  bathymetry.  Kovacs.  A.,  et  a],  (1987,  p  289-31 1] 

MP  2332 

RadiogUciohgy  by  V.V.  Bogorodskii,  ct  al.  Jezek,  K.C.. 

(1988.  p  55-56]  MP  2338 

Airborne  rsdar  survey  of  a  brash  ice  jam  in  the  St.  Clair  River. 

Daly,  S.F.  et  al.  (1989.  17p)  CR  89-02 

Water  detection  in  coastal  plains  using  helicopter-borne  short 
pulse  radar.  Arcone,  $  A ,  et  al.  (1989.  25p.) 

CR  89-07 

Measurement  of  sea  icc  thickness  using  electromagnetic  in¬ 
duction.  HoUaday,  JS,  et  al,  (1990,  p  309-315) 

MP  2590 

Aircraft  idng 

Interaction  of  a  surface  wave  with  a  dielectric  slab  discon¬ 
tinuity.  Arcone.  S.A.,  et  al,  (1978,  lOp )  ^  78-08 

Potential  icing  of  the  space  shuttle  external  tank  Ferrick. 

M  G  ,  et  al.  ( 1982.  305p )  CR  82-25 

Computer  modeling  of  time-dependent  nme  icing  in  the  at¬ 
mosphere  Lozowski,  £  P .  et  al.  (1983,  74p  j 

CR  83-02 

Studies  of  high-speed  rotor  icing  under  natural  conditions 
Itagaki,  K ,  et  al,  (1983,  p  1 17-123)  MP  1635 

Self-shedding  of  accreted  tee  from  high-speed  rotors  Itaga¬ 
ki.  K..  (1983,  p  1-6]  MP1719 

Current  procedures  for  forecasting  aviation  icing.  Tucker, 
WB,(I983.  31p)  SR  83-24 

Ice  accretion  under  naturalandlaboratorv conditions.  Itaga¬ 
ki.  K..  et  al.  (1985,  p.225*228)  MP  2009 

Utilization  of  Unmanned  Aenal  Vehicles  in  the  ALBE  Thrust 
Greeley.  H.P..  et  at,  (1986.  p  249-257)  MP  2663 

Natural  rotor  icing  on  Mount  Washington,  New  Hampshire 
Itagaki.  K .  et  al.  (1986.  62p)  CR  86-10 

Prediction  of  winter  battlcneld  weather  effects  Ryerson. 

C.C .  et  al.  (1988,  p.357-362)  MP  2402 

Thickness  distribution  of  accreted  ice  grown  on  rotor  blad.-s 
Itagaki,  K..  et  al,  (1988,  p  152-156)  MP  «  23 

Aircraft  landing  areas 

Propane  dispenser  for  cold  fog  dissipation  system  Hicks. 

J.R.,  et  al,  (1973.  38p.)  MP  1033 

Runway  site  survey.  Pensacola  Mount  tins.  Antarctica 
Kovacs.  A .  ct  at.  (1977.  45p )  SR  77-14 

Design  considerations  for  airfields  in  NPRA  Crory,  F.E..et 
al.  (1978,  p.44t-458)  MP  1086 

Storm  drainage  design  considerations  in  cold  regions 
Lobaez.  E  F..  ct  al.  (1978.  p  474-489)  MP  1088 

Construction  of  temporary  airfields  in  NPRA  Crory.  F  E  , 
(1978,  p  13-15)  MP1253 

Aircraft  operations  m  the  Arctic.  DenHartog.  S  L  ,  (1987, 
p  271-272)  MP  2422 

Hard-surface  runways  in  Antarctica.  Mellor,  M.,  (1988. 

87p)  SR  88-13 

Improved  techniques  for  construction  of  snow  roads  and  air¬ 
strips  Lee,  S.M.,  et  al.  (1988,  99p)  SR  88-18 

Airfields  in  Arctic  Alaska  Crory.  F.E ,  (1988.  p, 49-55) 

MP  2451 

Airplanes 

Report  on  ice  fall  from  clear  sky  tn  Georgia  October  26.  1959. 
Harrison.  L  P .  et  al.  (I960.  31p.  plus  photographs! 

Ml*  1017 

Operation  of  the  CRREL  prototype  air  transportable  shelter 
Flanders.  SN  .  (1980.  73p)  SR  80-10 

Humidity  and  temperature  measurements  obtained  from  an 
unmanned  aerial  vehicle.  Ballard.  H..  et  a).  (1987.  p  35- 
45)  MP  2293 

Aircraft  operations  in  the  Arctic  DenHartog,  S  L .  ( 1 987. 

p.271.272)  Mi>  2422 

Mobility  working  group  report  Blatsdell.  C.L..  cl  al. 
(1987.  p,273-274,  MP  2423 

Airports 

The  strength  of  natural  and  processed  snow  Abele.  C . 

(1975.  p  176-186)  MP  1058 

Design  of  airfield  pavements  for  seasonal  frost  and  permafrost 
conditions  Berg.  R.L .  ct  al.  (1978.  18p]  MP1I89 
Snow  and  ice  roads  in  the  Arctic.  Johnso’*.  P.R  .  {1979, 
p  1063-1071,  MP  1223 

Snow  and  tee  controf  on  railroads,  highways  and  airports 
Minsk.  LD.ctai,  (1981.  p 671-706)  MP  1447 

Drainage  facilities  of  airfields  and  heliports  in  cold  regions 
Lobaez.  E  F.  ct  at.  (1981.  56p)  SR  81-22 

Survey  of  airport  pavement  distress  in  cold  regions  Vinson. 

T.S .  et  al.  (1986.  p  41-50)  MP  2002 

Deformation  of  pavements  during  freeze  thaw  cycles  John¬ 
son.  T.C .  ei  al.  (1986.  138p)  CR  86-13 

Frost  action  on  roads  and  atrEelds  Johnson,  T.C.  ct  al. 

(1986.  45p)  CR  86-18 

Freeze  thaw  tests  of  road  and  airfield  subgrade  soils  Cole. 

D  M  et  al.  (1987.  36p ,  CR  87-02 

Airport  pavement  distress  in  cold  regions  Vmsnn.  T  S .  ct 
al.  (1987.  p981-1012,  MP  2234 


Foundation  technology  in  cold  regions  Quinn.  W.F.. 

(1987,  p  305*310)  MP  2425 

Airfields  in  Arctic  Alaska.  Crory,  F.E ,  (1988,  p.49-55] 

MP  2451 

Performance  of  pavement  al  Central  Wisconsin  Airport. 

Stark.  J..  et  al,  (1989,  p9M03)  MP  2463 

State  of  the  art  of  pavement  response  monitoring  systems  for 
roads  and  airfields.  (1989.  40lp]  SR  89-23 

Albedo 

Meteorological  variation  of  atmospheric  optical  properties  in 
an  antarctic  storm.  Egan.  W.G.,  et  al,  [1986,  p.l  155- 
1165)  MP2099 

Snowmelt  increase  through  albedo  reduction.  Colbeck,  S.C., 
(1988.  lIp)  SR  88-26 

Two-stream  multilayer,  spectral  radiative  transfer  model  for 
sea  ice.  Perovich,  D.K ,  (1989,  17p ,  CR  89-15 

Algae 

Sea  ice  and  ice  algae  relationships  m  the  Weddell  Sea.  Ack¬ 
ley.  S.F.el  al,  (1978,  p 70-71,  MP  1203 

Standing  crop  of  algae  in  the  sea  ice  of  the  Weddell  Sea  region 
Ackley,  S  F .  et  al,  (1979,  p.269-281)  MP  1242 

Physical,  chemical  and  biological  properties  of  winter  sea  ice 
in  the  Weddell  Sea.  Clarke,  D  B.,  et  al,  (1982,  p.I07- 
109)  MP  1609 

Physical  mechanism  for  establishing  algal  populations  in  frazil 
ice  Garrison,  D.L .  et  al,  (1983,  p.363-365] 

MP  1717 

Relative  abundance  of  diatoms  in  Weddell  Sea  pack  ice. 

Clarke.  D  B .  et  al.  (1983,  p.181-182]  MP  1786 

Morphology  and  ecology  of  diatoms  in  sea  ice  from  the  Wed¬ 
dell  Sea  Clarke.  D B,  et  al.  (1984.  41p]  CR84-09 

Sea  ice  and  biological  activity  in  the  Antarctic  Clarke,  D  B.. 

ct  al.  (1984.  p  2087-2095)  MP  1701 

Ice  nucieation  activity  of  antarctic  marine  microorganisms. 

Parker,  LV.  ctal.  (1985,  p  126-128)  MP2217 

Sea-ice  pressure  ridge  microbial  communities.  Ackley,  S.F., 
(I988.P.I72-174)  MP  2450 

All  terrain  vehicles 

Ecc'ogicai  and  environmental  consequences  of  off-road  traf¬ 
fic  in  northern  regions  Brown,  J ,  [1976,  p  40-53] 

MP  1313 

Hovercraft  ground  contact  directional  control  devices 
Abelc.G,  (1976,  p 51*59,  MP  875 

Vehicle  damage  to  tundra  soil  and  vegetation  Walker,  D  A., 
etal.  (I97?.49p)  SR  77-17 

Ecological  impact  of  vehicle  traflic  on  tundra.  Abele.  C . 

(1981.0  11-37)  MP1463 

EITecls  of  all  terrain  vehicles  on  tundra  Racine,  C ,  ct  al, 
(1988.  I2p)  SR  81*17 

Use  of  off  road  vehicles  and  mitigation  of  effects  in  Alaska 
permafrost  environments  a  review  Slaughter.  C.W ,  et  al, 
(1990.  p  63-72)  MP  2682 

Alpine  landscapes 

Terrain  analysis  from  space  shuttle  photographs  of  Ubet 
Kreig.  R  A .  et  al,  ( 1 986.  p  400-409,  MP  2097 

Alpine  tundra 

Climatic  and  dendroclimaiic  indivcs  in  the  discontinuous  per¬ 
mafrost  zone  of  the  Central  Alaskan  Uplands  Haugen. 
R  K..  ct  at.  (1978.  p  392-398,  MP  1099 

Altitude 

Atmospheric  icing  rates  with  elevation  on  northern  New  Eng¬ 
land  mountains.  USA  Ryerson.  C.C ,  (1990,  p  90-97, 

MP  2589 

Analysis  (mathematics) 

Buckling  pressure  of  an  elastic  floating  plate.  Takagi,  $., 
(1978.  49p,  CR  78-14 

Evaluation  of  the  moving  boundary  theory.  Nakano,  Y . 

(1978.  p  142-151,  MPI147 

Some  Bessel  function  identities  arising  in  ice  mechanics  prob¬ 
lems  TAagi.S.(l979.  I3p,  CR  79-27 

Remote  sensing  of  revcgctation  of  burned  tundra,  Kokolik 
River.  Alaska  Hall.  D  K..  et  al.  (1980.  p  263-272) 

MP  1391 

Water  and  air  vertical  flow  through  porous  media.  Nakano, 
Y,  (1980.  p  124-133,  MP  1342 

Onc-dimensional  transport  from  a  highly  concentrated,  trans¬ 
fer  tyj>c  source  O’Neill,  K  .  (1982.  p  27-36j 

MP  1489 

Boundary  integral  equation  solution  for  phase  change  prob¬ 
lems.  O’Neill.  K  .  ( 1 983.  p  1 825- 1 850,  MP  2093 
Multivariable  regression  algorithm.  Blaisdcll.  G  L.,  et  al. 

(1983. 41p,  SR83-.32 

Mathematical  modeling  of  river  icc  processes.  Shen.  H.T . 

(1984.  p  554-558)  MP  1973 

Correlation  function  study  for  sea  icc.  Lin.  F.C.,  et  al. 

(1988.  p  14.055-14.063)  MP  2511 

Heat  conduction  in  snow  Yen.  V.C  .  (1989,  p  21-32, 

MP  2546 

Comments  on  "A  physical  hound  on  the  Bowen  ratio".  An¬ 
dreas.  EL.  (1989.  p,1252  I254,  MP  2560 

Anchors 

Stake  driving  t^Kils  a  preliminary  survey  Kovacs.  A.,  et  al. 

(1977.  43p,  SR  77-13 

Towmg  ships  through  icc-clogged  channels  by  warping  and 
kedging  .McIlor.  .M  .  (1979.  21p)  CR  79-21 

Vibration  analysis  of  a  DbNV  Line  station  Haynes.  F  D  ,  el 
al.  (1988.  p  1513-1518,  MP  2341 

hnjin  River  itc  boom  Perham.  R.i;..  (1988,  lOp, 

SR  88-22 


270 


SUBJECT  INDEX 


AMmoiBcters 

Calibratini  cylindncit  hot-fllm  anemometer  sensors.  An¬ 
dreas,  E  L ,  et  al,  (1986,  p.283-298)  MP  1860 

Animals 

Ecological  investigations  of  the  tundra  biome  in  the  Prudhoe 
Bay  Region,  Alaska.  Brown,  i.,  ed,  (1975,  215p) 

MP  1053 

Influence  of  grazing  on  Arctic  tundra  ecosystems  Batzli, 
G.O.etal,  (1976,  p.l53-160i  MP  970 

Arctic  ecosystem  the  coastal  tundra  at  Barrow,  Alaska. 

Brown,  J..ed,  (1980,  57 Ip  ]  MP  1355 

Point  Barrow,  Alaska,  USA.  Brown,  J.,  (1981,  p  775-776] 

MP  1434 

River  ice  and  salmonids.  Walsh,  M.,  et  al,  (1986,  p  D-4  1- 
D-4.26]  MP  2477 

Winter  habitats  of  salmon  and  trout.  Calkins,  D  J .  (1989, 
9p)  SR  89-34 

Anisotropy 

Internal  structure  and  crystal  fabncs  of  the  West  Antarctic  tee 
sheet.  Gow,  A  J.,  et  al,  (1976,  25p]  CR  76-35 

Radar  anisotropy  of  sea  ice  Kovacs,  A.,  et  al,  ( 1 978,  p  171- 
201]  MP  nil 

Radar  anisotropy  of  sea  ice.  Kovacs,  A.,  et  al,  (1978. 

p  6037-6046)  MP  1139 

Ultrasonic  investigation  on  ice  cores  from  Antarctica. 

Kohnen,  H  .  et  al,  (1979,  16p  j  CR  79-10 

Ultrasonic  investigation  on  ice  cores  from  Antarctica. 

Kohnen,  H..  et  al,  (1979.  p  4865-4874]  MP  1239 

Anisotropic  properties  of  sea  ice  Kovacs,  A.,  et  al,  (1979. 

p  5749-5759]  MP  1258 

Anisotropic  properties  of  sea  ice  in  the  50-150  MHz  range. 

Kovacs,  A .  et  al.  (1979,  p  324-353)  MP  1620 

Physical  properties  of  sea  ice  and  under-ice  current  orienta¬ 
tion.  Kovacs,  A.,  et  al,  (1980,  p  109-153]  MP  1323 
Polarization  studies  in  sea  tee  Arcone,  S  A  ,  et  al,  (1980, 
p  225-245]  MP  1324 

Modeling  of  anisotropic  electromagnetic  reflection  from  sea 
ice.  Golden,  K.M.,  et  al.  (1980,  p  247-294] 

MP  1325 

Sea  ice  anisotropy,  electromagnetic  properties  and  strength 
Kovacs,  A.,  et  al.  (1980,  18p  j  CR  80-20 

Modeling  of  anisotropic  electromagnetic  reflection  from  sea 
ice.  Golden,  K.M..etal.  (1980,  I5p)  CR  80-23 

Modeling  of  anisotropic  electromagnetic  reflections  from  sea 
ice.  Golden,  K.M..  et  al.  (1981,  p8l07-81]6] 

MP  1469 

Shear  strength  anisotropy  in  frozen  saline  and  freshwater 
soils  Chamberlain.  E  J ,  (1985,  p  189-194] 

MP  1931 

ANTARCnCA 

Antarctic  ice  sheet,  Mellor,  M.,  (1961.  50p)  M  I-Bl 
Climatology  of  Antarctic  regions  Wilson,  C,  ( 1 968. 77p.] 

M  I-A3C 

Methods  of  building  on  permanent  snowfietds.  Mellor.  M . 
(1968. 43p]  MIII-A2a 

Aatarctiai 

Review  of  sea-ice  weather  relationships  m  the  Southern  Hem¬ 
isphere.  Ackley.  S.P.  (1981,  p.127-159}  MP  1426 
Boom  for  shipboard  deployment  of  meteorological  instru¬ 
ments.  Andreas.  E  L .  et  al,  (1983,  14p )  SR  83-28 
Simple  boom  for  use  in  measuring  meteorological  data  from 
a  ship.  Andreas,  E  L ,  et  al.  (1984,  p  227-237] 

MP  1752 

Waste  management  practices  of  the  United  States  Antarctic 
Program.  Reed,  S.C,  et  al,  (1989,  28p]  SR  89-3 
Compacted-snow  runways  design  and  construction  guide¬ 
lines  for  Antarctica  Russell-Head.  DS.,  et  al.  (1989. 
68p]  SR  89-10 

Airfields  on  antarctic  glacier  ice.  Mellor.  M  .  et  al.  (1989, 
97p]  CR  89-21 

US  global  ice  core  research  program  West  Antarctica  and 
beyond.  Grootes.  P  M.,  et  al.  (1989,  32p]  MP  2709 
-Allan  Hills 

Radio  echo  sounding  in  the  Allan  Hills,  Antarctica  Kovacs, 
A,(1980,  9p]  SR  80-23 

Emerging  meteorite  crystalline  structure  of  the  enclosing  ice 
Gow,  A  i..  et  al.  (1989.  p  87-91)  MP  2503 

— Amaadsen-Scott  Station 

Nitrogenous  chemical  composition  of  antarctic  ice  and  mow 
Parker,  BC.ctal.  (1981.  p 79-81]  MP  1541 

South  Pole  ice  core  drilling.  1981*1982.  Kuivinen,  K  C.  ct 
al.  (1982.  p  89-91)  MP  1621 

Baseline  ac’  lity  of  ancient  precipitation  from  the  South  Pole 
Cragin.  J.H .  et  al.  (1984,  7p  j  CR  84-15 

Meteorological  variation  of  atmospheric  optical  properties  in 
an  antarctic  storm  Egan.  \V  G .  et  al.  (1986,  p  1 155- 
1165)  MP  2099 

Baseline  acidity  of  South  Pole  precipitation  Cragt.i,  J  H  .  ct 
al.  (1987,  p  789-792]  MP  2275 

Hard-surface  runways  m  Antarctica  Mellor.  M.  (1988. 

87p)  SR  88-13 

Improved  techniques  for  construction  of  snow  roads  and  air¬ 
strips  Uc.SM..etal,  (1988.  99p]  SR  88-18 

Improving  snow  roeds  and  airstrips  in  Antarctica  Lee.  S  M  . 
etal.  (1989.  18p]  SR  89-22 

— Amandsen  Sea 

West  antarctic  sea  ice,  Ackley.  S  F ,  (1984,  p  88-95) 

MP  1818 

— Betcoo  Valley 

Examining  antarctic  soils  with  a  scanning  elect  micro¬ 
scope  Kumii.  Ml.  et  al,  (1976,  p  249-252)  MP93t 


—Byrd  Station 

Oxygen  isotope  profiles  through  ice  sheets  Johnsen,  S.J ,  et 
al.  (1972.  P.429-434J  MP  997 

Gas  inclusions  in  the  Antarctic  ice  sheet  Gow.  A  J ,  et  al, 
(1975,  p  5101-5108]  MP  847 

Resurvey  of  the  "Byrd**  Station.  Antarctica,  drill  hole  Car- 
field.  D.E..  et  al.  (1976,  p.29-34]  MP  846 

Internal  structure  and  crystal  fabncs  of  the  West  Antarctic  ice 
sheet.  Gow,  A  3..  et  at,  (1976.  25p.)  CR  76-35 

Crystal  fabrics  of  Wcat  Antarctic  ice  sheet  Gow,  A  J ,  et  al. 

(1976,  p.1665-1677)  MP  1382 

Ultrasonic  measurements  on  deep  ice  cores  from  Antarctica. 

Gow,  A.J..  et  at.  (1978,  p.48-SO)  MP  1202 

Ultrasonic  investigation  on  ice  cores  from  Antarctica 
Kohnen.  H  .  et  at.  (1979,  I6p)  CR  79-10 

Ultrasonic  investigation  on  ice  cores  from  Antarctica. 

Kohnen.  H..  et  al,  (1979.  p  4865-4874)  MP  1239 

Ultrasonic  tests  of  Byrd  Station  ice  cores  Gow,  A  J..  et  al. 

(1979.  p.147-153)  MP  1282 

Time-priority  studies  of  deep  ice  cores  Gow.  A  J ,  (1980. 
p.91-102]  MP  1308 

— Crary  Ice  Rise 

Changes  in  (he  Ross  Ice  Shelf  dynamic  condition.  Jezek. 
K  C .  (1984,  p  409-416)  MP  2058 

—Dome  C 

Borehole  geometry  on  (he  Greenland  and  Antarctic  ice 
sheets  Jezek.  K.C,  (1985.  p  242-25!)  MP  1817 

—East  Antarctica 

Nitrate  fluctuations  in  antarctic  snow  and  flm  Parker,  B  C, 
et  al.  (1982.  p  243-248)  MP  1551 

— Folger,  Cape 

Internal  properties  of  the  ice  sheet  at  Cape  Folgcr  by  radio 
echo  sounding  Kelihcr.  T  E ,  et  al,  (1978.  12p  j 

CR  78-04 

Ice  sheet  internal  reflections  Ackley.  SF.,  et  al.  (1979, 
p.567$-5680]  MP  1319 

—Howe.  Mount 

Ice  runways  near  the  South  Pole.  Swithinbank.  C..  (1989. 
42p)  SR  89-19 

—Little  America  Station 

Ultrasonic  investigation  on  icc  co'es  from  Antarctica. 

Kohnen.  H..  et  al.  (1979,  16p )  CR  79-10 

Ultrasonic  investigation  on  ice  cores  from  Antarctica. 
Kohnen.  H  .  ct  al.  (1979,  p4865.4874)  MP  1239 

—Marie  Byrd  Land 

Surface-wave  dispersion  in  Byrd  Land  Acharya.  H  K.. 

(1972.  p  955-959)  MP  992 

Byrd  Land  quaternary  volcamsm.  LeMasurier,  W.E , 
(1972.  p  139-141)  MP994 

-McMurdo  Ice  Shelf 

Dielectric  constant  and  reflection  coefltcient  of  snow  surface 
layers  in  (he  McMurdo  Ice  Shelf  Kovacs.  A .  et  al,  (1977. 
p  137-138)  MPlOll 

Subsurface  measurements  of  the  Ross  Ice  Shelf.  McMurdo 
Sound,  Antarctica  Kovacs,  A.,et  al.  (1977,  p.U6-l48j 

MP  1013 

Brine  zone  m  the  McMurdo  Ice  Shelf.  Antarct'ca.  Kovacs, 
A.  etal.  (1982,  p  166-171)  MP  1550 

McMurdo  Ice  Shelf  brine  zone  Kovacs.  A  ,  el  al.  (1982, 
28p)  CR  82-39 

—McMurdo  Sound 

Iceberg  thickness  an^  vtack  detection  Kovacs.  A .  (1978. 

p  131-145}  MP1128 

Axial  double  point-load  tests  on  snow  and  ice  Kovacs,  A  . 

(1978,  Up)  CR  78-01 

Subsurface  measurements  of  McMurdo  Icc  Shelf  Gow. 

A  J..  et  al.  (1979.  p  79-80)  MP  1338 

Physical  and  structural  characteristics  of  sea  icc  in  McMurdo 
Sound  Gow.  A  J .  ct  al.  (1981.  p  94-95)  MP  1542 

Chemical  fractionation  of  bnne  m  the  McMurdo  Ice  Shelf 

Cragin.  J.H..  ct  al.  (1983.  16pi  CR  83-06 

Physical  mechanism  for  establishing  algal  populations  in  frazil 
ICC.  Garrison.  D  L .  ct  al.  (1983,  p.363-365] 

MP  1717 

Sea  ICC  microbial  communities  in  Antarctica  Garrison. 

D  I, .  c(  al.  (1986.  p  243-250)  MP  2026 

Chemical  fractionation  of  brine  in  McMurdo  Icc  Shelf  Cra¬ 
gin.  J  H  .  ct  al.  (1986.  p.307-313)  MP  2239 

—McMurdo  Station 

Ifard-surfacc  runways  in  Antarctica  Mellor.  .M .  (1988. 

87p]  SR  88*13 

Improved  techniques  for  cons'r-ucCion  of  snow*  roads  and  air¬ 
strips  Lee.  S  M  .  et  al.  (1988.  99p )  SR  88-18 

Planing  machines  for  building  runways  on  ice  Mellor.  M.. 

(i989.  8p  i  attachments)  MP  2505 

Waste  management  practices  .n  Antarctica  SIctten.  R  S.,  cl 
al.  (1989.  p.  1 22-130)  MP  2464 

Improvingsnowrojdsandairstripsm  Antarctica.  Lec.S  M.. 
Cl  al.  (1989.  ISp)  SR  89-22 

-Mill  Glacier 

Icc  runways  near  the  South  Pole  Swithinbank.  C  .  (1989, 
42p]  SR  89*19 

—Pensacola  Mountains 

Runway  site  survey.  Pensacola  Mountains.  Antarctica 
Kovacs.  A  .  Cl  al.  {P77.  45p)  SR  77-14 

— Oueen  Maud  Mountains 

Dominion  Range  tec  core  ^.baractenstus.  AntarstKa 
Ma>cwski.  PA.  etal.  (1990.  p  1 1-16}  MP  2707 


— Ross  Ice  Shelf 

Stability  of  Antarctic  ice  Weertman.  J  ,  (1975,  p.l59) 

MP  1042 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Little 
America  V,  Antarctica.  Dansgaard,  W,  ct  al,  (1977, 
p.322-325]  MP  ^095 

Ross  Icc  Shelf  Project  drilling,  Octobcr-Dcccmbcf  1976 
Rand.  JH,  (1977.  p  150-152]  MP  1061 

Ross  Ice  Shelf  Project  environmental  impact  statement  July. 

1974.  Parker,  B.C.  etal.  (1978,  p.7-36]  MP  1075 

Core  drilling  through  Ross  Ice  Shelf  Zotikov,  I, A .  et  al, 
(1979,  p  63-64]  MP  1337 

Ross  Ice  Shelf  l^ttom  ice  structure.  Zotikov,  I, A .  et  al, 
(1979,  p  65-66]  MP  1336 

Radar  detection  of  sea  ice  and  current  alinement  under  the 

Ross  Ice  Shelf  Morey,  R  M  ,  ct  al,  (1981,  p.96-97] 

MP  1543 

Effects  of  conductivity  on  high-resolution  impulse  radar 
sounding  Morey,  R  M  ,  et  al,  (1982,  12p] 

CR  82-42 

Changes  m  the  Ross  Ice  Shelf  dynamic  condition  Jezek, 
K.C .  ( 1 984,  p.409-4 1 6]  MP  2058 

Modified  theory  of  bottom  crevasses  Jezek.  K.C .  (1984. 

p  1925-1931]  MP2059 

Mass  balance  of  a  portion  of  the  Ross  Ice  Shelf  Jezek,  K  C. 

et  al.  (1984.  p  381-384]  MP  1919 

Rheology  of  glacier  ice  Jezek.  K  C ,  et  al.  (1985.  p  1335- 
1337,  MP  1844 

—Ross  Sea 

Surface  roughness  of  Ross  Sea  pack  ice  Govoni,  J  W..  et  al, 
(1983.  p  123-124]  MP  1764 

West  antarctic  sea  ice  Ackley.  S.F.,  (1984,  p  88-95] 

MP  1818 

Sea  ICC  ridging  in  the  Ross  Sea.  Antarctica,  as  compared  with 
sites  in  the  Arctic.  Weeks,  WF„  ct  al,  [1989,  p.4984* 
4988]  MP  2490 

— SIple  Coast 

Changes  in  the  Ross  Ice  Shelf  dynamic  condition.  Jezek, 
KC.  (1984,  p.409-4 16]  MP  2058 

—South  Pole 

Composition  and  structure  of  South  Pole  snow  crystals. 
Kumai.  M.  (1976.  p 833-84!)  MP  853 

—Victoria  Land 

Antarctic  soil  studies  using  a  scanning  electron  microscope 
Kumai.  M  ,  el  al.  [1978,  p  106-112]  MP  1386 

Radar  wave  speeds  m  polar  glaciers  Jezek,  K.C..  et  al, 
(1983,  p  199-208]  MP  2057 

Unfrozen  water  contents  of  six  antarctic  soil  materials.  And* 
erson.  D  M..  et  al,  (1989,  p  353*366)  MP  2470 

— Vostok  Station 

Nitrogenous  chemical  composition  of  antarctic  ice  and  snow. 
Parker.  BC.  el  al.  (1981.  p 79*81,  MP  1541 

—Weddell  Sea 

Choanoflageliata  from  the  Weddell  Sea.  summer  1977 
Buck.  KR,  (1980.  26p]  CR  80-16 

Choanoflagellatcs  from  the  Weddell  Sea.  Buck.  K  R., 
(1981.  p  47-54,  MP1453 

CRREL  2'mch  frazil  ice  sampler.  Rand.  J  H  .  (1982. 8p  j 

SR  82-09 

Physical  and  structural  characteristics  of  intarctic  sea  ice. 

Gow.  A  J .  ct  al.  (1982,  p  113-117]  MP  1548 

On  modeling  the  Weddell  Sea  pack  ice  Hibler,  W  D ,  III, 
ct  al.  (1982,  p.125.130]  MP  1549 

Numerical  simulation  of  the  Weddell  Sea  pavk  ice.  Hibler, 
W.D..  III.  et  al.  (1983.  p  2873-2887]  MP  1592 

Surface  meteorology  US/USSR  Weddell  Polynya  Expedition, 
1981.  Andreas.  E  L.  el  al.  (1983.  32p]  SR  83-14 
USfUSSR  Weddell  Polynya  expedition.  Upper  air  data,  1981. 

Andreas.  E  L .  (1983.  288p ,  SR  83-13 

Physical  mechanism  for  establishing  algal  populations  in  frazil 
ICC  Garrison.  D  L.  ct  al,  (1983.  p.363-365) 

MP  1717 

Elemental  compositions  and  concentrations  of  micros* 
phcrules  m  snow  and  pack  ice  from  the  Weddell  Sea 
Kumai,  M  .  ct  al.  (1983.  p  128-131]  MP  1777 

Relative  abundance  of  diatoms  in  Weddell  Sea  pack  ice. 

Clarke,  D  B .  et  al.  (1983.  p  181-182]  MP  1786 

Antarctic  sea  ice  microwave  signatures  Comiso,  J  C.  et  al. 

(1984,  p  662-672]  MP  1668 

Morphology  and  ccuiogy  of  diatoms  m  sea  ice  from  the  Wed¬ 
dell  Sea  Clarke.  D  B .  ct  al.  (1984,  4 1  p ,  CR  84-05 

Sea  ICC  and  biological  activit)  in  the  Antarctic  Clarke.  D  6 . 

ct  al.  (1984,  p.2087.2095,  MP  1701 

Drag  coefficient  across  the  Antarctic  marginal  ice  zone  An¬ 
dreas.  F.  L.cl  al.  (1984.  p 63-71]  MP  1784 

Sea  ICC  data  h  )>s  m  the  Weddell  Sea.  Ackley.  S.F .  et  al. 

(1984,  np,  01184-11 

Icc  dynamics  Hibicr.  NV'  D  .  III.  rl984,  52p  j 

M  84-03 

Meal  and  moisture  adveclion  over  antarctic  sea  icc  An¬ 
dreas.  i:  L .  ( 1 985.  p  736-746,  MP  1888 

NVcddcIl-Scotia  Sea  MI/..  October  1984  Crasey.  F  D  .ct  al. 

[|086.  p  3920-3924]  MP  1536 

Sea  kc  microbial  communities  m  Antarctica  Garrison. 

D  I. .  et  ai.  (1986.  p  243-250,  MP  2026 

Icc  dynamics  Hibler,  W  D.,  III.  (1986.  p  577-640, 

MP2211 

Sea-icc  invcsiigations  iluring  the  Winter  WcddcU  Sea  Project 
AcVIcy.  S  F..  cl  .'ll.  (1987.  p  88-89,  .MP  2491 

Physual  and  structural  cl'aractcnsuo  of  Weddell  Sea  pack 
ice  Gow.  A  J  .  Cl  al.  [1987.  ?0p  j  CR  87-14 


SUBJECT  INDEX 


Antarctica 

— Weddell  Sea  (cent) 

Sct'ice  pressure  ndge  microbisl  communities  Ackley.  S.F.. 

(1988,p.l72-174j  MP  2450 

Development  of  sea  ice  in  the  Weddell  Sea  Lange,  M  A  .  et 
al,  (1989,  p  92-96]  MP  2615 

Elastic  properties  of  frazil  ice  from  the  Weddell  Sea,  Antarc¬ 
tica  Unge,  M  A ,  et  al.  (1989.  p  208-217] 

MP  2620 

Compressive  strength  of  antarctic  frazil  ice  Richter-Menge. 

J  A.,  et  al.  (1989,  p  269*778j  MP  2621 

Passive  microwave  in  situ  observations  of  winter  Weddell  Sea 
ice.  Comiso  J  C,  et  al.  (1989,  p  10.891‘I0,905} 

MP  2655 

Snow  cover  effects  on  antarctic  sea  ice  thickness  Ackley, 
S.F.,  et  al.  (1990.  p  16-21]  MP  2726 

Physical  properties  of  sea  ice  from  the  Weddell  Sea  Eicken. 

H..  et  al,  (1990,  p  28-32)  MP  2727 

Co.mpanson  of  the  compressive  strength  of  antarctic  frazil  ice 
and  laboratory-grown  columnar  ice  Richler-Menge.  J  A , 
et  al,  (1990,  p.79-84j  MP  2731 

Sea  ice.  a  habitat  for  the  foraminifer  Neogloboquadnna  pa- 
ehyderma?,  Dieckmann,  G ,  et  al,  (1990,  p  86-92j 

MP  2732 

—Wright  Valley 

Examining  antarctic  soils  with  a  scanning  electron  micro¬ 
scope  Kumai,  M.,  et  al,  (1976,  p  249-2S2]  MP  931 
Antennas 

Deicing  a  satellite  communication  antenna  Hanamoto.  fi , 
et  al.  (1980.  I4p]  SR  80-lS 

Atmospheric  icing  on  comr  '..nication  masts  in  Mew  England 
Mulherin,  N  ,  (1986,  46p.]  CR  86-17 

Rime  meteorology  in  the  Green  Mountains  Ryerson,  C  C, 
(1987,  46p,3  CR  87-01 

New  England  mountain  icing  climatology  Ryerson.  C  C, 
(1988.  35p.]  CR  88-12 

Atmospheric  icing  and  broadcast  antenna  reflections  Ryer¬ 
son.  C.C,  (1988,  13p]  CR  88-11 

Antifreezes 

Winter  maintenance  research  needs  Minsk,  L  D ,  (1973. 

P  36-38]  MP  9S0 

Freezing  and  thawing  testa  of  liquid  deicing  chemicals  o  i 
selected  pavement  materials.  Minsk,  L.O,,  (1979,  p  51- 
S8j  MP  1220 

Predicting  unfrozen  water  content  behavior  of  a  soil  Black. 

P.B .  et  al.  (1990.  p  54-60)  MP  2677 

Antifreeze  admixtures  for  cold  weather  concreting  Prelimi¬ 
nary  test  results  Korhonen,  Ci .  et  al,  (1990,  8p  j 

MP  2742 

Arctic  envlroament 

Progress  report  on  ERTS  data  on  Arctic  environment  And¬ 
erson.  D.M..  et  al.  (1972,  3p  j  MP  991 

Arctic  lusdsespes 

Arctic  transportation  operational  and  environmental  evalua¬ 
tion  of  an  air  cushion  vehicle  in  northern  Alaska.  Abele. 
G..etal,  (1977,  p  176-182]  MP  985 

Arctic  landscapes 

Environmental  setting,  Barrow,  Alaska  Brown,  J..  (1970. 

P  50-64]  MP945 

Trends  in  carbohydrate  and  hpid  levels  in  Arctic  p'ants 
McCbwn.  B  H .  et  al.  (1972.  p  40-45]  MP  1376 

Arctic  environment  and  the  Arctic  surface  effect  vehicle. 

Sierrell.  K  F .  (1976,  28p  ]  CR  76-01 

Upland  forest  and  us  soil  and  litters  in  interior  Alaska 
Troth,  J.L .  et  al.  (1976.  p  33-44}  MP  867 

Revegetation  in  arctic  and  subarctic  North  Amcnca—a  litera¬ 
ture  review  Johnson,  L  A ,  et  al.  (1976.  32p  ] 

CR  76-15 

Ecological  and  environmental  consequences  of  off-road  (raf- 
fie  in  northern  regions  Brown  J .  (1976.  p  40-53) 

MP  1383 

Air-cushion  vehicle  effects  on  surfaces  of  Alaska's  Arctic 
Slopes  Slaughter.  CW .  (1976.  p  272-279j 

MP  1384 

Canol  Pipeline  Project  a  historical  review.  L'eda,  if  T  ,et  al. 

(1977.  32pj  SR  77-34 

Biological  restoration  strategies  in  relation  to  nutrients  at  a 
subarctic  sue  in  Fairbanks.  Alaska  Johnson,  L  A  .  (1978. 
p  460-466)  MPllOO 

Scientific  challenges  at  the  poles  Welch.  J  P ,  cl  al.  (1987. 

P  23-26]  MP  2228 

Arctic  Oceifi 

Arctic  Ocean  temperature,  salinity  and  density.  March-May 
1979.  MePhee.  M  G .  (1981.  20p  j  SR  81-05 

Understanding  the  Arctii.  sea  floor  for  engineering  purp(»scs 
(1982.  I4ip]  SR  83-25 

.Science  program  for  an  imaging  radar  receiving  station  in 
Alaska.  Weller,  G  .  et  al.  (1983.  45p  j  MP  1884 

Mechanical  properties  of  ice  in  the  Arctic  seas  Weeks. 

WF.ctal.  (1984.  p 235-259)  MP  1674 

Shore  ice  overnde  and  pileup  features.  Beaufort  Sea 
Kovacs.  A .  (1984.  28p  4  map)  CR  84-26 

Sea  ice  p'octraiion  in  the  Arctic  Ocean  Weeks.  W  F, 
(1984.  p.  17  65)  MP  1993 

Physical  properties  of  the  sea  ice  cover  Weekv  WF. 

(1986.  p  87-102)  MP2047 

Remote  sensing  of  the  Arctic  seas  Weeks.  U  F.  et  al. 

(1986.  p  59-64]  .MP2n? 

Alaska  synthetic  aperture  radar  (SAR)  facility  project  Car- 
scy.  F..  Cl  a),  (1987.  p  593-596)  .MP  2408 


Arctic  soils 

Pedologic  investigations  in  northern  Alaska  Tedrow,  J  C  F . 
(1973.  p.93-108j  MP1005 

Arctic  topography 

Morphology  of  the  North  Slope  Walker.  H  J .  (1973,  p  49- 
52]  MP  1004 

Arctic  vegetation 

Vegetative  research  in  arctic  Alaska  Johnson.  P.L.,  et  al, 
(1973,  p  169-198)  MP  1008 

Artificial  freezing 

Thermal  and  creep  properties  for  frozen  ground  construction. 

Sanger.  F.J.elal.  (1978.  p 95-1 17)  MP  1624 

Thermal  and  creep  properties  for  frozen  ground  construction. 

Sanger.  F.J..  et  al.  (1979,  p  31 1-337]  MP  1227 

Mechanical  properties  of  frozen  ground.  Ladanyi.  B ,  et  al, 

(1979.  p  7-18]  MP  1726 

Freezing  of  soil  with  surface  convection.  Lunardint,  V.J . 

(1982.  p  205-212]  MP  1595 

Initial  stage  of  the  formation  of  soil-laden  ice  tenses  Takagi, 
S.  (1982,  p  223-232)  MP  1596 

Solution  of  phase  change  problems  O’Neill,  K,  (1983, 
P.134-146)  MP  1894 

Ground  freezing  for  management  of  hazardous  waste  sites 

Sullivan.  J  .M.  Jr.  et  al.  (1985.  15p)  MP  2030 

Potential  use  of  artificial  ground  freezing  for  contaminant 
immobilization.  Iskandar.  I K..  et  al.  (1985.  lOp ) 

MP  2029 

Classification  and  laboratory  testing  of  artificially  frozen 
ground  Sayles.  F.H .  et  al.  (1987,  p  22-48} 

MP  2227 

Ground  freezing  controls  hazardous  waste  Iskandar.  I.K.. 

(1987.  p  455-456]  MP  2270 

Experimental  methods  for  decontaminating  soils  by  freezing 
Ayofindc,  O  A .  et  al,  (1988,  I2p.)  MP  2513 

Freezing  a  temporary  roadway  for  transport  of  a  3000  ton 
dragline  Matshman,  D .  et  al,  tl988,  p  357-365) 

MP  2378 

Contaminant  transport  in  freezing  soils.  Ayonnde,  O  A  .  et 
al.  (1988.  29PJ  MP  2514 

Freezing  technique  for  in-situ  treatment  of  contaminated 
soils  Ayonnde.  O..A .  et  al.  (1989.  p  489-498) 

MP  2515 

Artificial  ice 

Mass  transfer  along  ice  surfaces  Tobin.  T  M  ,ct  al.  (1977, 

P  34-37]  MP1091 

Cr)stallinc  structure  of  urea  ice  sheets  used  m  modeling  in  the 
CRREt  test  basin  Gow.  A i,  (1984.  p 241-253) 

MP  1835 

Fracture  experiments  on  freshwater  and  urea  model  ice. 

Ocniley.  0  L .  et  al.  (1988.  152p)  MP  2502 

Correlation  function  study  for  sea  ice  Lin.  F  C .  et  ai. 

(1988.  p  14.055-14,063)  .MP2511 

Radar  backscattcring  from  artificially  grown  sea  tee  Bre- 

dow.  J  .  et  al.  (1989,  p  259-264)  MP  2667 

Radar  backscatter  measurement^  over  saline  ice.  Cogineni, 

S.  Cl  al.  (1990.  p 603-615)  MP  2741 

Artificial  islands 

Foundations  of  structures  in  polar  w#»er»  Chamberlain, 
EJ.  (1981.  16p)  SR  81-25 

Offshore  mechanics  and  Arctic  engineering,  symposium. 

1983  (1983.  8l3p)  MP  1581 

Muktuk  ICC  stress  measurement  program  Cox,  G.F.N  .  el  al. 
(1988.  p  457-463)  MP  2354 

Artificial  melting 

Bubbler  induced  melting  of  icc  covers  Keribar.  R  ,  ct  al, 
(1978,  p  362-366]  MP  1160 

Artificial  noclcation 

Icc  crystal  formation  and  supercooled  fog  dissipation 
Kumai.  M .  (1982.  p  579-587|  MP  1539 

Atmospheric  attenuation 

Millimctcr-wavc  performance  during  mixed  precipitation 
Rates.  R  E.  ctal.  (1989.  p  113-I2(^  MP  2630 

Thrcc-wavelengih  scintillation  measurement  of  turbulent  heat 
fluxes  Andreas.  E  L .  (1990.  p  74-77)  .MP  2696 

ATMO,SPHERIC  CIRCULATION 
Radioactive  fallout  in  northern  regions  Wilson,  C .  (1967, 
35p}  M  I>A3d 

Climatology  of  the  cold  regions  of  the  northern  hemisphere. 

I  Wilson.  C.  (1967,  |4lp|  M  I-A3o 

Climatology  of  Antarctic  regions  W'il5on.C.(l968, 77p  ) 

M  1-A3C 

Atmospheric  circulation 

Sea  iwc  atmosphere  mieractions  m  the  Weddell  .Sea  using 
drifting  buoys.  Ackley.  S  F.  (1981,  p  177-191) 

MP  1427 

Atmospheric  turbulence  measurements  at  SNOW-ONE-B 
Andreas.  L  L.  (1983.  p8l-87)  MP  1846 

D'lg  c.KfTicient  across  the  Anlarcltc  marginal  icc  zone.  An¬ 
dreas,  i:  L.  et  al.  (1984.  p63-71)  MP  1784 

Low  pressure  weather  systems  m  and  around  Norwegian  wa¬ 
ters  Biteilo.  M  A  .  (1986.  p  53-66}  MP  2181 

Acrovil  exchange  in  the  remote  troposphere  ifogan,  A  W . 
(1986.  p  197.213]  MP  2180 

Atmospheric  composition 

Trace  gas  analysts  of  Arctic  and  subarctic  atmosphctc 
.Murtinann.  R  P.,  (1971,  p  199-203]  .MP  908 

Aerosol  exchange  in  the  remote  troposphere  Ifogan.  A  W' , 
(1986  r  197-213)  MP  2180 


Atmospheric  density 

Snow  concentration  and  effective  air  density  dunng  snow¬ 
falls  Mellor.  M..  (1983,  p  505-507)  MP  1769 

Atmospheric  physics 

Estimating  Cn  square  over  snow  and  sea  icc  from  meteorolog¬ 
ical  quantities  Andreas,  E  L ,  (1988,  p  258-267j 

MP  2440 

Estimating  Cn  square  over  snow  and  sea  ice  from  meteorolog¬ 
ical  data.  Andreas,  E.L.  (1988,  p481-495) 

MP  2393 

Atmospheric  stability  from  scintillation  measurements  An¬ 
dreas.  E  L  ,  (1988,  p  2241-2246]  MP  2386 

Atmospheric  pressure 

Depth  of  water-filled  crevasses  that  arc  closely  spaced.  Rob¬ 
in.  G  de  Q  .  et  al.  (1974.  p  543-544)  MP  1038 

Sea-ice  atmosphere  interactions  m  the  Weddell  Sea  using 
drifting  buoys  Ackley,  S  F.,  (1981,  p  I77-191j 

MP  1427 

Comparison  of  different  sea  level  pressure  analysis  fields  in 
the  bast  Greenland  Sea.  Tucker.  W  B ,  (1983,  p  1084- 
1088]  MP  1737 

Low  pressure  weather  systems  in  and  around  Norwegian  wa¬ 
ters  Bilello,  M  A.  (1986.  p  53-66)  MP  2181 

Atomic  absorption 

Blank  corrections  for  ulirairace  atomic  absorption  analysis. 
CragiR.  J.H  .  ct  al.  (1979.  5p  j  CR  79-03 

ATTENUATION 

Explosions  and  snow  Mellor,  .M  .  (1965,  34p ) 

M  III-A3a 

Attenuation 

Visible  propagation  in  falling  snow  as  a  function  of  mass  con¬ 
centration  and  crystal  type  Lacombe.  J.  et  al.  (1983, 
p  103-111}  MP  1757 

Comparative  near-millimeter  wave  propagation  properties  of 
snow  or  ram  Nemarich,  J ,  et  al,  (1983,  p  115-129] 

MP  1690 

Utilization  of  the  snow  field  test  senes  results  for  development 
of  a  snow  obscuration  primer.  Ebersole,  J  F .  et  al,  [1983, 

P  209-217]  MP  1692 

Attenuation  and  backscatter  for  snow  and  sleet  at  96. 140,  and 
225  GHz.  Nemarich,  J  ,  el  al.  (1984.  p  41-52} 

MP  1864 

Catalog  of  smokc/obscurant  characterization  instruments. 

O'Brien,  H.W .  cl  al.  (1984,  p  77-82]  MP  1865 

Approach  to  snow  propagation  modeling  Koh,  G  .  (1984, 
p  247-259)  MP1869 

Laboratory  studies  of  acoustic  scattering  from  the  underside 

of  sea  lee  Jezek.  KC.  cl  al.  (1985.  p87.9!) 

MP  1912 

Snow  mass  extinction  coefficient  Koh.  O.  (1986.  p35- 
38]  MP  2659 

Effect  of  snow  on  vehicle-generated  seismic  signatures  Al¬ 
bert,  D.O  .  (1987.  p  851-887)  MP  2229 

Forward  scatter  meter  for  measuring  extinction  in  adverse 
weather  Koh.  G  .  (1987,  p  81-84)  .MP  2295 

High  frequency  acoustical  properties  of  saline  icc.  Jezek, 
K  C .  Cl  al.  (1989.  p  9-23)  MP  2686 

Augers 

Kinematics  of  axial  rotation  machines  Mellor,  M  .  (1976, 
45p)  CR  76-16 

Conventional  land  mines  in  winter  Richmond.  PW, 

(1984,  23p)  SR  84-30 

Prototype  drill  for  core  sampling  fine-grained  perennially 
frozen  ground  Brockeli.  B  E .  ct  al.  (1985.  29p ) 

CR  85-01 

Ice-conng  augers  for  shallow’  depth  sampling.  Rand.  J  H  .  rt 
al.  (1985.  22p)  CR  85-21 

Auger  bit  for  frozen  fine-grained  soil  Selimann,  P  V .  et  al. 

(1986.  13p)  SR  86-36 

Bn  design  improves  augers  .Scllinann.  P  V  ,  et  al.  (1987, 

P  453-454)  .MP  2269 

Drilling  m  frozen  groui.d,  bitumens  and  concretes  .Sell- 
mann.  P  V  .  ei  al.  (1988.  top)  SR  88-08 

AVALANCHE  COUNTERMEASURES 
Avalanches  Melior,  M  .  (1968.  2l5pi  M  Ifl-A3d 

Avalanche  deposits 

Detection  of  sound  by  persons  buried  under  snow  avalanche. 
Johnson.  J  B  .  (1984.  p  42-47j  MP  1920 

Avalanche  formation 

Acoustic  emission  response  of  snow  .St  L-vwrenec.  W  F., 
(1980.  p  209-216)  MP  1366 

avalanche  .mechanics 

Asalanches  .Mellor.  M.  (1968,  2! 5p)  .M  Itl-ASd 

Avalanche  mechanlcv 

.’\woustic  cmisMons  m  the  investigation  of  avalanches  St 

Lawrence.  W.f  .  {1977.  p  V1I/24.VII/33)  .MP  1630 

Dynamics  of  tnow  avalanches  Mellor.  M  .  (1978,  p  753- 
792)  MP  1070 

avalanche  TRtUGERINC; 

Avalanches  Mellor.  M.  (1968.  2l5p)  M  1H-A3d 

Avalanche  triggering 

Analysis  of  non-sicady  plastic  'hock  waves  in  snow  Brown, 
R  L.  (1980.  p  279-287)  MP  1354 

Acoustic  emission  fesponve  of  snow  St  l.awrcncc,  W'.F, 
(1980.  p  209.216)  MP  1366 

Avalanche  v^lnd 

Dynamics  of  snow  avalanches  McLor.  .M  .  (1978.  p  753- 
792)  MP  1070 

AVALANCIHIS 

Avalanches  Mellor.  M  .  (1968.  2l5pj  .M  llt-AJd 


272 


SUBJECT  INDEX 


AvtUnches 

Dynamics  of  snow  and  ice  masses.  Colbeck,  SC.  ed, 
tl980.  468pj  MP  1297 

History  of  snow-cover  research.  Colbeck.  S.C..  (1987. 

P.60-6S)  MP  2316 

Snow  properties  and  processes.  Colbeck,  SC..  (1987, 
p  NS-lSOj  MP  2413 

Backscattering 

Imaging  radar  observations  of  frozen  Arctic  lakes.  Elachi, 

C. etal,  (1976.  p.t69-175i  MP  1284 

Surface-based  scatterometer  results  of  Arctic  sea  ice  On- 

Stott,  R.G.,  et  al.  (1979,  p.78-85]  MP  1260 

Comparative  near-milhmeter  wave  propagation  properties  of 
snow  or  rain.  Nemanch,  J ,  et  al.  (1983,  p.l  15-129] 

MP  1690 

Attenuation  and  backscatter  for  snow  and  sleet  at  96, 140.  and 
225  GHz.  Nemarich,  3..  et  al.  [1984.  p  41-52] 

MP  1864 

Effects  of  water  and  ice  on  the  scattering  of  diffuse  reflectors. 

Jezek,  K  C .  et  al.  (1986,  p  259-269]  MP  2664 

Observations  of  the  backscatter  from  snow  at  millimeter 
wavelengths  Berger,  R  H  ,  et  al,  (1986,  p  311-316] 

MP  266S 

Comments  on  the  characteristics  of  in  situ  snow  al  millimeter 
wavelengths.  Walsh,  J .  et  al,  [1986,  p  317-320] 

MP  2666 

Scattering  at  mm  wavelengths  from  in  situ  snow  Walsh,  J . 

etal,  (1986,  p.l  6.1-1  6.2]  MP  2141 

Two-stream  approximation  to  radiative  transfer  in  falling 
snow.  Koh.  G..  (1988.  p  463-470]  MP  2604 

Overview  of  obscuration  in  the  cold  environment  Berger, 
R  H .  et  al,  (1988,  p  537-555]  MP  2609 

Lidar  detection  of  leads  in  Arctic  sea  ice.  Schnell,  R  C .  et 
al.  (1989.  r>530-S32]  MP  2602 

Radar  haekscattenng  from  artificially  grown  sea  ice.  Bre- 
dow.  J.,  et  al,  (1989.  p  259-264]  MP  2667 

Radar  backscatter  measurements  over  saline  ice.  Gogineni. 
S .  et  al,  (1990,  p603-615]  MP  2741 

Bacteria 

Health  aspects  of  water  reuse  in  California  Reed.  S  C.. 

(1979.  p.434-435)  MP  1404 

Disinfection  of  wastewater  by  microwaves  Iskandar,  1  K  ,  et 
al.  (1980,  15p]  SR  80-01 

Microbiological  aerosols  from  waste  water.  Bausum.  H  T .  et 
al,  (1983.  p  65-75)  MP  1578 

Sea  lee  microbial  communities  in  Antarctica.  Garrison, 

D. L.etal.  (1986.  p.243-250)  MP  2026 

Balloons 

Aerostat  icing  problems  Hanamoto.  B .  (1983.  29p  ] 

SR  83-23 

BalHc  Sea 

Size  and  shape  of  tee  floes  in  the  Baltic  Sea  in  spring  Lep- 
pirama.  M..  (1983.  p.127-136]  MP  2061 

—Bothnia,  Bay 

Physical  properties  of  brackish  ice.  Bay  of  Bothnia  Weeks. 
W.F.ctal.  (1990.  p  5-15]  MP  2725 

Banks  (waterways) 

Sediment  displacement  in  the  Ottauquechee  River— 1975- 
1978  Martinson.  C.R..  (1980.  I4p)  SR  80-20 

Bank  erosion  of  U  S.  northern  rivers  Gatto.  LW .  (1982. 

75p]  CR  82-11 

Reservoir  bank  erosion  caused  and  influenced  by  ice  cover 
Gatto.  L.W..  (1982.  26p  ]  SR  82-31 

Bank  recession  of  Corps  of  Engineers  reservoirs  Gatto. 

L.W..  et  al.  (1983.  I03p )  SR  83-30 

Erosion  of  perennially  frozen  sircambanks  Lawson.  D  E . 

(1983.  22p.]  CR  83-29 

Tanana  River  monitoring  and  research  studies  near  Fair¬ 
banks.  Alaska  Neill,  C  R  ,  et  a'.  (1984.  98p  4-  5  ap¬ 
pends]  SR  84-37 

Bank  recession  of  the  Tanana  River.  Alaska  Gatto.  L.W.. 

(1984.  59p]  MP  1746 

Bank  recession  and  channel  changes  of  the  Tanana  River. 

Alaska.  Gatto.  L.W,.  ct  al.  (1984.  98p  j  .MP  1747 
Erosion  analysis  of  the  Tanana  River.  Alaska  Collins,  C  M , 
(1984.  8p.  +  ngs]  MP  1748 

Bank  erosion,  vegetation  and  permafrost.  Tanana  River  near 
Fairbanks.  Gatto.  L.W..  (1984.  53p )  SR  84-21 

Reservoir  bank  erosion  caused  by  ice  Gatto.  LW .  (1984. 

p  203-214]  MP  1787 

Shoreline  erosion  processes  Orwell  l.akc.  Minnesota  Reid. 

JR.  (1984.  lOlp)  CR  84-32 

Bank  conditions  and  erosion  along  selected  reservoirs  Gal¬ 
lo.  L  W.  ct  al.  (1987.  p  U3  I54]  MP  2196 

Techniques  for  measuring  reservoir  bank  erosion  Gallo. 
tW..  (1988.  27p]  SR  88-03 

Bathymetry 

Coastal  marine  geology  of  the  Beaufort.  Chukchi  and  Bering 
Seas  Gatto.  L  W  .  (1980,  357p )  SR  80-05 

Bearing  strength 

Piles  in  permafrost  for  bridge  foundations  Crory.  F  E .  cl  a). 

(1967.  4tp]  MP  1411 

Bearing  capacity  of  (loating  ice  plates.  Kerr,  A.O .  (1976. 

p  229-268)  MP884 

Nondestructive  testing  of  in-service  highway  pavements  in 
Maine  Smith.  N..  ct  al.  (1979.  22p  j  CR  79-06 

Snow  studies  associated  with  the  sidcway'  move  of  E-J. 

Tobiaswn.  W.  (1979.  p  117-124]  MP  1312 

Sulfur  foam  as  msulalmn  for  expedient  roads  Smith.  N  .  ct 
al,  (1979.  2lp]  CR  79-18 


Evaluation  of  ice-covered  water  crossings.  Dean,  A  M.,  Jr., 
(1980,  p.443-453]  MP  1348 

Structural  evaluation  of  porous  pavement  in  cold  climate. 

Eaton,  R.A ,  et  al,  (1980,  43p)  SR  80-39 

Full-depth  and  granular  base  course  design  for  frost  areas 
Eaton,  R.A.,  et  al.  (1983.  p  27-39]  MP  1492 

Ice  reinforced  with  Geogrtd.  Haynes,  F.D.,  ct  al,  (1989, 
p.179.185)  MP  2484 

Dynamic  analysis  of  a  floating  ice  sheet  undergoing  vertical 
indentation  McGiivary,  W  R..  et  ai.  rl990.  p  195-203) 

MP  2579 

Bearing  tests 

Effect  of  freeze-thaw  cycles  on  resilient  properties  of  fine¬ 
grained  soils  Johnson.  T.C .  et  al,  (1978,  19p  j 

MP  1082 

Freeze  thaw  effect  on  resilient  properti^  of  fine  soils  John¬ 
son,  T.C .  et  al.  (1979,  p247-276j  MP  1226 

Beaofort  Sea 

Delineation  and  engineering  charactenstics  of  permafrost 
beneath  the  Beaufort  Sea  Sellmann,  P.V ,  et  al,  [1976, 
p  391-408]  MP1377 

Engineering  properties  of  submarine  permafrost  near  Prudhoe 
Bay.  Chamberlain,  E  J .  et  al,  (1978.  p  629-635] 

MP  1104 

Subsea  permafrost  study  m  the  Beaufort  Sea.  Alaska  Setl- 
mann,  P.V..  et  al.  (1979.  p  207-2 13]  MP  1591 

Distribution  and  properties  of  subsea  permafrost  of  the  Beau¬ 
fort  Sea.  Sellmann.  P.V .  et  al.  (1979.  p  93-115) 

MP  1287 

Permafrost  distnbution  on  the  continental  shelf  of  the  Beau¬ 
fort  Sea  Hopkins.  D.M ,  et  al.  (1979,  p  135-141) 

MP  1288 

Hyperbolic  reflecticns  on  Beaufort  Sea  seismic  records 
Neave,  K.G .  et  al.  (I9SI.  16p.)  CR  81-02 

Delineation  and  engineering  of  subsea  permafrost,  Beaufort 
Sea.  Sellmann.  P.V..  et  al,  (1981,  p  137-156) 

MP  1600 

Foundations  of  structures  in  polar  waters  Chamberlain. 

E.J..  (1981.  i6p)  SR  81-25 

Site  investigations  and  submarine  soil  mechanics  in  polar  re¬ 
gions  ^amberlain,  E  J,  (1981.  tSpj  SR  81-24 

Alaska's  Beaufort  Sea  coast  ice  nde-up  and  piie-up  features 
Kovacs.A..  (1983.  51p)  CR  83-09 

Seismic  velocities  and  subsea  permafrost  in  the  Beaufort  Sea, 
Alaska.  Neave.  K.G..  et  al.  (1983.  p  894-898) 

MP  1665 

Ice  scoring  on  the  Alaskan  shelf  of  the  Beaufort  Sea  Weeks. 

W.F ,  et  al.  (1983.  34p  -f  map)  CR  83-21 

Summary  of  the  strengtn  and  mt^ulus  of  icc  samples  from 
multi-year  pressure  ridges  Cox.  GF.N .  et  al.  (1984. 
p.l26-i33]  MP  1679 

Variation  of  tee  strength  within  and  between  multiyear  pres¬ 
sure  ridges  in  the  Beaufort  Sea.  Weeks.  W.F..  (1984, 
p  134-139]  MP1680 

Some  probabilistic  aspects  of  ice  gouging  on  the  Alaskan  Shelf 
of  the  Beaufort  Sea  Weeks,  WF.  et  al.  (1984.  p2l3- 
236]  MP  1838 

Determining  distribution  patterns  of  ice-bonded  permafrost  in 
the  U  $  ^aufort  Sea  from  seismic  data  Neave.  K  G .  et 
al.  (1984.  p  237-258)  MP  1839 

Subsea  permafrost  distnbution  on  the  Alaskan  shelf  Sell¬ 
mann.  P.V..  ct  al.  (1984.  p  75-82)  MP  1852 

Shore  ice  override  and  pileup  features.  Beaufort  Sea 
Kovacs.  A  .  (1984.  28p.  +  map)  CR  84-26 

Structure,  salinity  and  density  of  multi-year  sea  icc  pressure 
ridges  Richter-Mengc.  J.A .  et  al.  (1985,  p.194-198) 

MP  1857 


Compressive  strength  ofpressurc  ridge  ice  samples  Richter- 
Menge.  J  A .  ct  al.  (1985.  p  465-475}  MP  1877 

Study  of  sea  ice  induced  gouges  in  the  sea  floor.  Weeks, 
W  F..  et  al.  (1985.  p.l26-i35)  MP  1917 

ice  gouge  formation  and  inriUing.  Beaufort  Sea  NVeeks. 
W  F.  et  al.  (1985.  p 393-407)  MP  1904 


Structure,  salinity  and  density  of  multi-year  sea  ire  pressure 
ridges  Richtcf-Mengc,  J  A ,  et  al.  (1985.  p  493-497j 

MP  1965 

Monitoring  seasonal  changes  in  seafloor  temperature  and 
salinity.  Sellmann.  P.V..  et  al.  (1986.  p  I  lO-i  Ui 

MP2I47 

Preliminary  simulation  of  the  formation  and  mfllling  of  sea  ice 
gouges  Weeks.  W  F .  ct  al.  (1986.  p  259-268j 

MP  2218 

Mukluk  ICC  stress  measurement  program  Cox.  G  F  S  .  ct  al. 

(1988.  p.457-463)  MP  2354 

Seafloor  temperature  and  thermal  conductivity  Sellmann, 
P.V..ctal.  (1989.  I9p)  CR  89-01 

Sea  ice  ridging  in  the  Ross  Sea.  Antarctica,  as  compared  with 
sites  m  the  Arctic  W'eeks.  W.F.  et  al.  (1989,  p4984- 
4988]  MP  2490 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea  Mcese.  D  A .  (1989.  294p )  MP  2656 
Refractive  index  structure  parameter  for  a  year  over  the  fror- 
en  Beaufort  Sea.  Andreas.  E  L .  (1989.  p  667-679i 

.MP  2575 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea  Mccsc.  D  A .  (1989.  i34p )  CR  89-25 
Bench  marks 

Verlicaiiy  stable  benchmarks  a  synthesis  of  existing  informa- 
non  Gatto.  L  W  .  (1985.  p  179.188)  MP  2069 

Benchmark  design  and  installation  a  s/nihcsis  of  csivtmg 
information  Gatto.  I  W’..  (1987,  73p)  ,SR  87-10 


Bering  Sea 

Sea  ice  rubble  formations  off  the  NE  Bering  Sea  and  Norton 
Sound.  Kovacs.  A..  (1981.  p.1348-1363]  MP  1527 
Wind-generated  polynyas  off  the  coasts  of  the  Bering  Sea 
islands.  Kozo,  T  L,  et  al,  (1990,  p  126-132] 

MP  2734 

Bering  Strait 

Bering  Strait  sea  ice  and  the  Fairway  Rock  icefoot.  Kovacs. 

A.etal,  (I982.  40p)  CR  82-31 

Sea  ice  and  the  Fairway  Rock  icefoot.  Kovacs,  A.,  et  al, 
(1985,  p.25-32]  MP  2145 

Bibliographies 

Bibliography  of  the  Barrow.  Alaska.  IBP  ecosystem  model. 

Brown,  J..  (1970.  p  65-71]  MP946 

Mechanics  of  icc  Glen,  J  W.,  [1975,  43p.)  M  XI-C2b 
Bearing  capacity  of  floating  ice  plates  Kerr,  A  D..  (1976, 
p.229-268]  MP  884 

Bibliography  on  harbor  and  channel  design  in  cold  regions 
Haynes.  F  D..  (1976,  32p.)  CR  76-03 

Infrared  thermography  of  buildings  an  annotated  bibliogra¬ 
phy.  Marshall.  SJ.  (1977,  21p)  SR  77-09 

Bibliography  of  soil  conservation  activities  in  USSR  perma¬ 
frost  areas  Andrews,  M.,  (1977,  11 6p)  SR  77-07 

Bibliography  of  permafrost  soils  and  vegetation  in  the  USSR. 

Andrews.  M..  (1978,  175p  j  SR  78-19 

Infrared  thermography  of  buildings — a  bibliography  with  ab¬ 
stracts.  Marshall.  SJ.,  (1979,  67p)  SR  79-01 

Bibliography  on  techniques  of  water  detection  in  co  d  regions. 

Smith,  D  W.,  comp.  (1979,  75p]  SR  79-10 

Cold  Regions  Science  and  Technology  Bibliography  Cum¬ 
mings.  N.H.,  (1981,  p.73.75j  MP  1372 

Mobility  bibliography  Liston.  N .  comp,  (1981.  313p) 

SR  81-29 

Bibliography  on  glaciers  and  permafrost.  China,  1938-1979 
Shen.  J.,  ed.  (1982.  44p]  SR  82-20 

Corps  of  Engineers  land  treatment  of  wastewater  research 
program  an  annotated  bibliography  Parker,  LV  ,  et  ai. 
[1983.  82p)  SR  83-09 

U  S  tundra  biome  publication  list.  Brown,  J  ,  et  al.  (1983, 
29p)  SR  83-29 

User's  guide  for  the  BIBSORT  program  for  the  IBM-PC  per¬ 
sonal  computer.  Kyriakakis.  T.,  ei  al.  [1985, 6lp.) 

SR  85-04 

Topical  databases*  Cold  Regions  Technology  on-line.  Lis¬ 
ton.  N  .  et  al,  (1985,  p  12-15)  MP  2027 

Biomass 

Bibliography  of  the  Barrow.  Alaska.  IBP  ecosystem  model. 

Brown.  J ,  (1970,  p  65-71j  MP  946 

Primary  produetiviiy  in  sea  ice  of  the  Weddell  region  Ack¬ 
ley.  S  F.,  et  al,  (1978,  17pj  CR  78-19 

Arctic  ecosystem,  the  coastal  tundra  at  Barrow.  Alaska. 

Brown.  J.ed,  (1980.  571p]  MP  1355 

Sea  ice  studies  in  the  Weddell  Sea  aboard  USCGC  Polar  Sea. 

Ackley.  S  F.  ct  a).  (1980,  p  84-96)  MP  1431 

Analysis  of  processes  of  pnmary  production  m  tundra  growth 
forms  Tieszen.  L,L.,  et  al.  (1981.  p  285-356] 

MP  1433 

Limnology  and  primary  productivity.  Lake  Koocanusa.  Mon¬ 
tana  Woods,  P  F..  cl  al.  (1982.  106p  J  SR  82-15 
Sea  ice  a  habitat  for  the  foraminifer  Scogloboqusdnns  pa- 
chyderm*'*  Dieckmann.  G  .  el  al,  (1990,  p  86-92i 

MP  2732 

Bitumens 

Thermal  and  load-associated  distress  m  pavements  John¬ 
son.  T.C .  et  al.  (1978.  p  403-437j  MP  1209 

Asphalt  concrete  for  cold  regions  Dempsey.  B  J..  et  al. 

(1980,  55p]  CR  80-05 

Roofs  in  cold  regions  Marson's  Store,  Claremont.  New 
Hampshire  Tobiasson,  W .  et  al,  (1980,  13p) 

SR  80-25 

Fabric  installation  to  reduce  cracking  on  runways  Eaton. 

R  A .  et  al.  (1981.  26p )  SR  81-10 

Roof  moisture  surveys  Tobiasson.  W .  et  al.  (1981.  18p ) 

SR  81-31 

Stabilization  of  fine-grained  soil  for  road  and  airfield  con¬ 
struction  Danyluk,  LS.  (1986,  37p)  SR  86-21 

Bitamlnons  concretes 

Freeze-thaw  tests  of  liquid  deicmg  chemicals  on  selected 
pavement  materials  Minsk.  1.  D,  (1977,  t6p] 

CR  77-28 

Temperature  effects  tn  compacting  an  asphalt  concrete  over¬ 
lay.  Baton.  R  A.,  ct  al.  (1978.  p  146-158]  MP  1083 
Effects  of  subgradc  preparation  upon  full  depth  pavement 
performance  in  cold  regions  Eaton.  R  A  .  (1978.  p  459- 
473]  MP  1087 

Resiliency  of  subgrade  soils  during  freezing  and  thawing. 

Johnson.  T  C .  el  al.  (197*.  59p  j  CR  78-23 

Design  of  airfield  pasemenls  for  seasonal  frost  and  permafrost 
conditions  Berg.  R  L .  et  al,  (1978,  I8p )  MP  1189 
Thermal  and  load-associated  distress  in  pavements  John¬ 
son.  T.C .  et  al.  (1978.  p403-437,  MP  1209 

Full-depth  pavement  considerations  in  seasonal  frost  areas 
I.aton,  R  A  .  ct  al.  (1979.  24p  j  MP  1188 

Asphalt  concrete  for  cold  regions  Dempsey.  BJ.  ct  al. 

(19X0.  55p]  CR  80-05 

Field  vifoling  rales  of  asphalt  concrete  oserlays  at  low  temper¬ 
atures  Laton.  R  A .  ct  al.  (19X0,  I  Ip  j  CR  80-*»0 

SiriKlural  evaluation  of  porous  pavement  in  cold  climate 
Eaton.  R.A  .  ct  al.  (1980.  43p.)  SR  80-39 


SUBJECT  INDEX 


Bitumittotts  concretes  (coat.) 

Effect  of  color  and  texture  on  the  surface  temperature  of 
asphalt  concrete  pavements  Berg,  R  L,  et  al.  (1983, 
p  57*61)  MP1652 

Comparison  of  three  compactors  used  in  pothole  repair. 

Snelling.  M.A..  et  al,  (1984.  I4p )  SR  84*31 

Frost  heave  of  fulhdepth  asphalt  concrete  pavements.  Zorn* 
erman,  I .  et  al.  (1985.  p.66*76]  MP  1927 

Resilient  moduli  of  soil  specimens  in  the  frozen  and  thawed 
states.  Johnson.  TC.  et  al,  (1986,  62p]  CR  86*12 
Low  temperature  cracking  susceptibility  of  asphalt  concrete. 

Janoo,  V.C .  et  al,  ( 1987.  p  .>97-4 1  Sj  MP  2233 

Summary  of  proper  cold  weather  pavement  repair  methods 
Eaton.  R  A  ,  (1987.  p  1013*1027)  MP  2235 

Use  of  low  viscosity  asphalts  in  cold  regions.  Janoo.  V.C, 
(1989,  p  70*80]  MP2462 

Use  of  soft  grade  asphalts  in  airfields  and  highway  pavements 
in  cold  regions.  Janoo,  V.C..  (1990.  47p]  SR  90*12 
Blasting 

Dynamic  in*situ  properties  test  m  fine-grained  permafrost. 

Blouin,  S.E ,  (1977.  p.282*3l3)  MP  963 

Testing  shaped  charges  in  unfrozen  and  frozen  silt  in  Alaska. 

Smith.  N .  (1982.  lOp]  SR  82-02 

Blasting  and  blast  effects  in  cold  regions  Part  1:  Air  blast 
Mellor,  M..  (1985.  62p )  SR  85*25 

Blasting  and  blast  effects  in  cold  regions  Part  3*  explosions 
in  ground  materials  Mellor.  M  ,  (1989,  62p  ] 

SR  89-15 

BLOWING  SNOW 

Blowing  snow.  Mellor,  M..  (1965.  79p  ]  M  lII*A3c 
Blowing  snow 

Snow  Symposium.  1st,  Hanover.  NH.  Aug  1981  (1982. 

324p)  SR  82-17 

Snow  Symposium.  2nd,  1982  (1983.  295p)  SR  83-04 

Performance  and  optical  signature  of  an  AN/WS-l  laser 
rangefinder  in  falling  snow*  Preliminary  test  results  La- 
combe.  J..  (1983.  p  253*266)  MP  1759 

Utilization  of  the  snow  Held  test  series  results  for  development 
ofa  snow  obscuration  primer  Eber^ole.  J  F .  et  al,  (1983. 
p  209*217]  MP1692 

Helicopter  snow  obscuration  sub-test  Ebersole.  J  F . 

(1984.  p.359-376]  MP  2094 

Clear  improvement  m  obscuration  Palmer.  R  A  .  (1985. 

p.476*477j  MP  2067 

Meteorological  variation  of  atmospheric  optical  properties  in 
an  antarctic  storm.  Egan.  W.G  .  et  al.  (1986.  p  1155* 
1165)  MP  2099 

Boons  (eqalpraeat) 

Boom  for  shipboard  deployment  of  meteorological  instru¬ 
ments.  Andreas.  E.L.  et  al.  (1983,  Up )  SR  83*28 

Simple  boom  for  use  in  measuring  meteorologieal  data  from 
a  ship.  Andreas,  E  L.  et  al.  (1984,  p  227*237] 

MP  1752 

Borehole  lastniaKats 

Resurvey  of  the  “Byrd”  Station,  Antarctica,  drill  hole  Gar¬ 
field.  O.E..  et  al.  (1976.  p  29-34)  MP  846 

Dynamics  and  energetics  of  parallel  motion  tools  for  cutting 
and  boring  Mellor.  M  .  (1977.  85p )  CR  77-07 

Design  for  cutting  machines  in  permafrost.  Mellor.  M . 

(1978.  24p)  CR  78-11 

Icednllmgcechnology  HoIdsworth.G  .cd.  (1984,  142p ) 

SR  84*34 

Boreholes 

Melting  and  freezing  ofa  drill  hole  through  the  Antarctic  shelf 
ice  Tien.  C.ct  al.  (1975.  p42l-432j  MP861 

Heat  transfer  in  drill  holes  in  Antarctic  ice  Yen.  Y  -C .  ci 
al.(1976.  i5p)  CR  76*12 

Geodetic  positions  of  borehole  sues  in  Greenland  Mock. 

SJ.(I976.  7pj  CR  76-41 

Permafrost  beneath  the  Beaufort  Sea  Sellmann.  P  V .  et  al. 

(1978.  p  50*74)  MP  1206 

Distribution  and  properties  of  subsea  permafrost  of  the  Beau¬ 
fort  Sea  Sellmann,  P  V .  ct  al.  (1979.  p  93-1 15i 

MP  1287 

Permafrost  distribution  on  the  continental  shelf  of  the  Beau¬ 
fort  Sea  Hopkins.  D  M .  ct  al.  ^1*^79.  p  135-141} 

MP  1288 

Calculating  borehole  geometr>  Jezek.  K  C ,  ct  al.  (1984. 

I8p)  SR  84*15 

Ice  flow  leading  to  the  dc'*"  core  hole  at  Dye  3.  Greenland 
Whillans.  I  M  .  ct  al,  (1984.  p  185*190)  MP  1824 

Borehole  geometry  on  the  Greenland  and  Antarctic  tec 
sheets  Jezek.  K  C .  (1985.  p  24:-251)  .MP  1817 

Dielectric  studies  of  permafrost  Arconc.S  A  .et  al.  (1985. 

p3*5)  .MP  1951 

Preparation  of  geophysical  borehole  site  with  ground  lec. 
Fairbanks,  AK  Delaney.  A  J ,  (1987.  i5p) 

SR  87*07 

Camp  Century  survey  1986  Gundestrup.N  S,etal.(l987. 

P28I-288}  MP  233I 

Borehole  investigations  of  the  electrical  properties  of  frozen 
silt  Arconc.  S  A .  ct  al.  (1988.  p.910-915)  MP  2364 
Bothnia,  Bay 

Field  studies  of  brackish  ice  to  compare  with  saicHtie  data 
Weeks.  W.F..  et  al.  (1989.  p  1318-1333,  MP  2763 

Bottom  fee 

Ice  blockage  of  water  intakes  C'arey  K  I  .  (19*9.  2*»i , 

MP  1197 

Oil  pooling  under  sea  ice  Kovacs.  A .  (1979.  p  310-323) 

MP  1289 


Ross  Ice  Shelf  bottom  tec  structure.  Zotikov,  I  A  ,  et  al. 

(1979.  p  65-66]  MP  1336 

Ice  cover  distribution  in  Vermont  and  New  Hampshire  Atlan¬ 
tic  salmon  rearing  streams  Calkins.  D.J ,  et  al.  (1988. 
p.85-96]  MP  2473 

Bottom  sediment 

1977  CRREL-USGS  permafrost  program  Beaufort  Sea  Alas¬ 
ka,  operational  report.  Sellmann.P  V  ,eta],{1977.  !9p) 

SR  77*41 

Permafrost  beneath  the  Beaufort  Sea  Sellmann,  P.V..  et  al. 

(i978.p.50*74]  MP1206 

Overconsolidated  sediments  ip  the  Beaufort  Sea  Chamber- 
lain.  £J  ,  (1978,  p.24*29)  MP  1255 

Penetration  tests  in  subsea  permafrost.  Prudhoe  Bay.  Alaska 
Blouin.  S  E ,  ct  al.  (1979. 45p  j  CR  79*07 

Distribution  and  properties  of  subsea  permafrost  of  the  Beau¬ 
fort  Sea  Sellmann.  P.V .  et  al.  (1979.  p  93-  M  5) 

MP  1287 

Permafrost  disinbution  on  the  continental  shelf  of  the  Beau¬ 
fort  Sea  Hopkins,  D.M..  ct  al.  (1979.  p.l35-14li 

MP  1288 

Distribution  and  features  of  bottom  sediments  m  Alaskan 
coastal  waters  Sellmann.  P.V.,  (1980.  50p) 

SR  80*15 

Sediment  displacement  in  the  Ottauquechee  River— 1975* 
1978.  .Martinson.  CR..  (1980.  I4p)  SR  80*20 

Characteristics  of  permafrost  beneath  the  Beaufort  Sea  Sell* 
mann,  P.V..  et  al.  (1981.  p  125*157)  MP  1428 

Hyperbolic  reflections  on  Beaufort  Sea  seismic  records 
Neave.  K  G  .  et  at.  *1981.  16p)  CR  81*02 

Subsea  trenching  tn  the  Arctic  Mellor,  M..  (1981.  p.843* 
882)  MP  1464 

Bottom  heal  transfer  to  water  bodies  in  winter  0‘Ncitl.  K  . 

et  al.  (1981.  8p)  SR  81*18 

Subsea  permafrost  in  Harrison  Bay.  Alaska  Neavc.  K.C .  et 
al.  (1982.  62p)  CR  82*24 

Potential  use  of  SPOT  HRV  imagery  for  analysis  of  coastal 
sediment  plumes.  Band.  L  £ .  et  al.  (1984,  p  199*204, 

MP  1744 

Mapping  resistive  seabed*  features  using  DC  methods.  Sell¬ 
mann.  P.V..  el  al.  (1985.  p  136*147,  MP  1918 

Ice  gouge  formation  and  infilling.  Beaufort  Sea  Weeks. 

W.F..  et  al.  (1985.  p  393*407)  MP  1904 

Freeze  thaw  consolidation  of  s^iments.  Beaufort  Sea,  Alas* 
ka  Ue.  H  J .  et  al.  (1985.  83p )  MP  2025 

Preliminary  study  of  scour  under  an  ice  tarn.  Wuebben.  J  L . 
(1988.  pi 77*  192)  .MP  2475 

Bottom  topography 

Ice  scoring  on  the  Alaskan  shelf  of  the  Beaufort  Sea  Weeks. 

W.F .  et  al.  (1983.  34p  -f  map,  CR  83*21 

Some  probabilistic  aspectsof  ice  gouging  on  the  Alaskan  Shelf 
of  the  Beaufor*  ^a  Weeks.  W  F.  ct  at.  (1984.  p  213* 
236)  MP  1838 

Study  of  sea  ice  induced  gouges  in  the  sea  floor  W'ceks. 

W  F .  et  al.  (1985.  p  126*135)  .MP  1917 

Ice  gouge  formation  and  infilling.  Beaufori  Sea  Weeks. 

W  F .  et  al.  (1985.  p  393*407,  MP  1904 

Laboratory  study  of  flow  in  an  icc*vOvcrcd  sand  bed  channel 
Wuebben,  JL,  (1986.  p  3-14,  .MP2123 

Ana.ysis  of  a  short  pulse  radar  survey  of  revetments  along  the 
.Mississippi  River.  Arconc.  S  A..  (1989,  20p , 

.MP  2692 

On  mi-deling  the  barociinic  ad,u.Mmenl  of  the  Arctic  Ocean 
Hiblcr  W.f)  .  III.  (1990.  p  247-250,  MP  2739 

Boundary  layer 

Abiotic  overview  of  the  Tundra  Hiomc  Program.  1971 
Weller.  G  .  el  al.  (1971,  p  173*181,  .MP  906 

Oceanic  boundary*la>er  features  and  oscillation  at  drift  sta¬ 
tions  MePhee.  M  O ,  (1980.  p  870-884,  MP  1369 
Nonsteady  ice  drift  in  the  Strait  of  BcKc  Isle  Sodhi,  D  S  . 

ct  at.  (1980.  p  177-186)  .MP  1364 

Approximate  solution  to  Neumann  problem  for  soil  systems 
Lunardini.  V  J..  cl  al.  (1981.  p  76  81,  MP  1494 

Sea  ICC  drag  laws  and  boundary  layer  during  rapid  melting. 

MePhec.  MG.  (1982.  i7p)  CR  82*04 

Atmospheric  dynamics  m  the  aniarciic  marginal  icc  zone 
Andreas.  E  I..  cl  at.  (1984.  p649.66i)  MP  166? 

Stefan  problerri  in  a  finite  domain  Takagi.S .  (I98<,  28p , 

SR  85*08 

Heat  conduction  phase  change  problems  Albert.  M  K  ,  cl  al. 

(1986.  p  591-607,  MP  2159 

Spectral  measurements  m  a  disturbed  boundary  layer  over 
snow  Andreas.  EL.  (1987,  4|p*  CR  87*21 

Boundary  tiIuc  problems 

Viscous  wmd-drtsen  ctrcbUtion  of  Arctic  sea  ice  Hibler. 

W  D  .  III.  Cl  al.  (1977.  p  95*133)  .MP  983 

Moving  boundary  problems  tn  the  hydnwiynamics  of  porous 
media  Nakano.  V..  (1978.  p  1:5-134,  MP  1343 

in-piane  deformation  of  non-coasial  plastic  vnl  Takagi.  S  . 

(1978.  28p,  CR  78*07 

Ruckling  pressure  of  an  clastic  floating  piaie  Takagi,  S 
(197.8,  49p,  CR  78  14 

Hydraulic  moilcl  investigalio'i  of  drifting  snow  Uuebben. 

JL.  (1978.  29p)  (R  78*16 

Lvaluation  of  Ihc  moving  boundary  theory  Nakano.  >  , 
(1978.  p  142*151;  MP  1147 

Effect  of  the  oceanic  boundary  layer  on  the  mean  drift  of  pack 
ivc  application  of  a  simple  m<vdcl  McPhcc.  M  G  .  ( 1  nTo. 
p. 188-400)  Mril98 

Steady  m  plane  deformation  of  mmsoaxial  pkstic  soil 
Takagi.  .S.  (1979.  p  1049*107:)  .MP  1218 


Gram  clusters  m  wet  snow  Cotbeck,  S.C,  (1979,  p.371- 
384]  MP  1267 

Application  of  recent  results  in  functional  analysis  to  the 
problem  of  water  tables  Nakano.  Y.,  (1979,  p  185*190, 

MP  1269 

Functional  analysis  of  the  problem  of  wetting  fronts  Naka* 
no.  Y.  (1980.  p 314-318,  MP  1307 

Water  and  air  horizontal  flow  in  porous  media.  Nakano.  Y . 

(1980,  p  81*85)  MP1341 

Water  and  air  vertical  flow  through  porous  media.  Nakano. 

Y..  (1980.  p  124*133)  MP  1342 

Deforming  finite  elements  with  and  without  phase  change. 

Lynch.  D  R..  et  al.  (1981,  p, 81*96]  MP  1493 

Boundary  integral  equation  solution  for  phase  change  prob* 
lems  O'Neill.  K .  (1983.  p  1825*1850)  MP  2093 
Boundary  value  problem  of  flow  in  porous  media.  Nakano, 
Y,  (1983,  p 205*213,  MP  1721 

Modeling  two-dimensional  freezing.  Albert.  M.R..  (1984, 
45p)  CR  84-10 

Bridges 

Piles  in  permafrost  for  bridge  foundations  Crory,  F  E ,  et  al. 

(1967.  4ip)  MP  1411 

Failure  of  an  tee  bridge.  DenHartog.  S  L..  et  al.  (1976, 
!3p)  CR  76-29 

Ice  breakup  on  the  Chena  River  I975and  1976  McFadden. 

T..  el  al,  (1977,  44p ,  CR  77-14 

Arching  of  model  ice  floes  at  bridge  piers  Calkins.  D.J., 
(1978,  p  495*507)  MP  1134 

Icc  forces  on  the  Yukon  River  bridge— 1978  breakup.  John¬ 
son.  P.R..  et  al.  (1979.  40p)  MP  1304 

Single  and  double  reaction  beam  load  cells  for  measuring  ice 
forces  Johnson,  P  R ,  et  al,  (1980.  17p)  CR  80-25 
Ice  force  measurement  on  the  Yukon  River  bndge.  McFad¬ 
den.  T ,  et  al.  (1081.  p.749-777,  MP  1396 

Snow  and  ice  control  on  railroads,  highways  and  airporis 
Minsk,  LD.et  al,  (1981.  p671*706)  MP  1447 

Ice  engineering  for  civil  work:  baseline  study  Carey,  K  L.. 

et  al.  (1983.  91p.)  MP  2441 

Icc  action  on  pairs  of  cylindrical  and  conical  structures. 

Kato.  K..  et  al,  [1983.  35p ,  CR  83-25 

Ice  forces  on  a  bndge  pier.  Ottauquechee  River.  Vermont 
Sodhi,  D.S.,  tl  al.  (1983.  6p ,  CR  83*32 

Ice  forces  on  inclined  model  bridge  piers  Haynes.  F  D..  et 
al.  (1984.  p  1167*1173)  MP  2407 

Icc  forces  on  bridge  piers  Haynes.  F  D .  (1986.  p  83*101) 

MP2I60 

Tactical  bridging  dunng  winter;  1986  Korean  bridging  exer* 
CISC  Coutermarsh.  R  A  .  (1987.  23p.)  SR  87-13 

Imitn  River  ice  boom  Perham.  R.E ,  rl988.  lOpi 

$R  88*22 

Dynamic  ice  breakup  control  for  the  Connecticut  River  near 
Windsor.  Vermont.  Fernck.  MG,  et  al.  (1988,  p245* 
258)  MP  2449 

Factors  affecimg  rates  of  ice  cutting  with  a  chain  aw.  Cou* 
termarsh.  B.A..  (1989.  Mp.,  SR  89*24 

Ice  force  measurements  on  a  bridge  pier  m  a  small  river. 

Sodhi.  DS.etal.  (1989.  p  1419*1427)  MP  2764 

Winter  bridging  exercise  on  thick  ice.  Fort  McCoy.  Wiscon¬ 
sin.  1988  Coutermarsh.  BA  .  (1990,  24p) 

SR  90*10 

Brines 

Subsurface  measurements  of  the  Ross  Ice  Shelf,  McMurdo 
Scur'i.  Antarctica  Kovacs,  A.,  et  al.  (1977.  p  146*148) 

MP  1013 

Subsuriace  measurements  of  McMurdo  Ice  Shelf  Gow. 

AJ.ctal.  (1979.  p.79-80)  MP  1338 

Modeling  of  anisotropic  electromagnetic  reflection  from  sea 
ice.  Golden.  K  M  .  et  al.  [1980.  p  247*294, 

MP  132$ 

.Sea  ice  anisotropy,  electromagnetic  properties  and  strength. 

Kovacs,  A  ,  et  al,  (1980,  ISp)  CR  8(V20 

Brine  zone  m  the  McMurdo  ice  Shelf.  Antarctica  Kovacs. 

A.  Cl  al.  (1982.  p  160*171}  MP  1550 

Equations  for  determining  the  gas  ar.d  brine  volumes  m  aa 
ice  samples  Cox.  G.F.N .  et  al.  (1982.  1  Ip , 

CR  82*30 

McMurdo  Icc  Shelf  brine  zone  Kovacs.  A ,  et  al.  (1982. 

28p,  CR  82*39 

F.quationv  for  deierminmi  gas  and  brine  volumes  in  sea  ice 
Cox.  G  F.N..  el  al.  (1983.  p.306*316,  MP  2055 

Horizontal  salinity  variations  in  sea  tee  Turker.  W  B ,  et  al. 

(1984.  p6505-65i4)  MP  1761 

Electromagnetic  neasuremcnls  of  sea  tec  Kovacs.  A  .  et  al, 
(1986,  p  07*93)  MP  2020 

Geochcmniry  of  freezing  brines  Thurmond.  V.L,  ct  al. 
(1987.  lip,  CR  87*13 

Britilcness 

nriiticncss  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions  Kivckis,  L  et  al.  (1986.  20p  )  CR  86*02 
Rubbles 

Conlinuouv  monitoring  of  total  dissolved  gases,  a  feasibility 
study  Jenkins.  T  F.  (1975.  p  !01*I05j  .MP  851 

Gas  inclusions  in  the  Antarcto*  kc  sheet  Gow,  A  J..  et  al. 

(•.975.  p  5101-5108)  MP847 

Point  source  bubbler  systems  to  suppress  ice.  Ashton,  G  0 . 

(1979.  12p)  CR  79*12 

Peiformance  of  the  G.SCOC  Aamia;  Bay  icebreaker.  Vance, 
GP  ;1980.  28p)  CR  80*08 

Soft  drink  bubbles  Cragin,  J  H  .  (1983.  p  71, 

MP  1736 


274 


SUBJECT  INDEX 


Thermtl  tnd  size  evolution  cf  sea  spray  droplets.  Andreas, 
E.L.,  tJ989,  37pj  CR  89-11 

BaMU«g 

Numerical  simulation  of  air  bubbler  systems.  Ashton.  G.D., 
tl977.  p.765-778i  MP  936 

Numerical  simulation  of  air  bubbler  systems  Ashton,  G.D.. 

ll978.  p.231-238j  MP  1618 

Bubbler  induced  melting  of  ice  covers  Kenbar,  R .  et  al, 
ll978,  p  362-366)  MP  1160 

Point  source  bubbler  systems  to  suppress  ice.  Ashton,  G  D., 
(1979,p93-100)  MP1326 

Ice  control  at  navigation  locks.  Hanamoto.  B.  (1981. 

p.i088.1095)  MP  1448 

Performance  of  a  point  source  bubbler  under  thick  tee 
Haynes,  F.D ,  el  al.  (1982,  p  111-124)  MP  1529 

Bubblers  and  pumps  for  melting  ice  Ashton,  G  D ,  (1986, 
p  223-234)  MP2133 

High-flow  air-screen  bubbler  s>  stems  to  control  ice  in  locks 
Rand.  J  H..  (1988.  p  34-43)  MP  2496 

Elements  of  floating-debns  control  systems  Perham,  R  E.. 
(1988,  54p  -f- appends)  MP  2453 

Bislldhst  codes 

Analysts  of  roof  snow  load  case  studies,  uniform  loads  O’¬ 
Rourke,  M ,  et  al.  (1983,  29p)  CR  83-01 

Foundations  on  permafrost,  US  and  USSR  design  and  prac¬ 
tice.  Fish,  A.M..  (1983.  p  3-24)  MP  1682 

Qianges  coming  In  snow  lead  design  criteria  Tobiasson,  W , 
(1989,  p.413-418)  MP2612 

Btlldiiigs 

Management  of  power  plant  waste  heat  in  cold  regions  Aa- 
rnol.  H.W.C.,  (1975.  p  22-24)  MP  942 

Detecting  structural  heal  losses  with  mobile  infrared  thermog¬ 
raphy.  Part  IV.  Munis.  R  H.,  et  al,  (1976,  9p.j 

CR  76-33 

Temporary  environment.  Cold  regions  habitability.  Bech¬ 

tel.  R.B .  el  al.  (1976.  I62p )  SR  76-10 

Energy  conservation  in  buildings  Ledbetter,  C  B .  (1976. 

8p,  SR  76-17 

Computer  derived  heat  requirements  for  buildings  in  colo 
regions  Bennett.  F.L .  (1977,  1 13p )  SR  77-03 

Guidelines  for  architectural  programming  of  ofTice  settings 
Ledbetter,  CB.  (1977.  |4p)  SR  77-05 

Infrared  thermography  of  buildings  an  annotated  bibliogra¬ 
phy.  Marshall.  S  I,  (1977.  21p )  SR  77-09 

Ice  engineering  facility  heated  with  a  central  heat  pump  sys¬ 

tem.  Aamoi.  H.W.C..  et  al  (1977,  4p )  MP  939 

Measuring  unmetered  steam  use  with  a  condensate  pump 
cycle  counter.  Johnson,  P  R..  (1977,  p  434-442] 

MP  957 

Reinsulating  old  wood  frame  buildings  with  urea-formalde¬ 
hyde  foam  Tobiasson.  W .  et  al.  (1977.  p  478-487j 

MP  958 

Waste  hest  recovery  for  building  healing  Sector.  P  W . 

(1977.  24p)  SR  77-11 

Architecu  and  Kientisis  in  research  for  design  of  buildings  in 
Alaska.  L«l^t'»r,  C  B .  (1977.  8p.j  CR  77-23 

Maintaininr  J  in  the  Arctic  Tobiasson.  W .  et  al. 

(1977.  p  24/  MP1508 

Infrared  thetmography  of  buildings  Munis,  R  H .  ct  al, 
(1977,  I7p)  SR  77-29 

Infrared  thermography  of  buildings  Mums.  R  H .  ct  al. 

(1977,  2lp)  SR  77-26 

Temoorary  protection  of  winter  construction  Bennett.  F  L . 

(1977.  41p,  SR  77-39 

Architectural  programming  Making  socially  responsive  ar¬ 
chitecture  more  accessible  Ledbetter.  C  B .  (1978. 7p  j 

SR  78-02 

Kotzebue  hospital— a  ca«c  study  Cror>.  FE,  (1978, 
p  342-359)  MP  1084 

Construction  on  permafrost  at  Longyearb)en  on  Spitsbergen. 

Tobiasson.  W.  (1978.  p 884-890)  MP  1108 

Details  behind  a  t)pical  Alaskan  pile  foundation  Tobiasson. 

W.  et«l  (1978.  p  891-897)  MP  U09 

Therm«,  scanning  systems  for  detecting  building  heat  loss 
Grot.  R  A  .  et  al.  (1978.  p  871-890,  MP  1212 

Infrared  thermography  of  buildings— a  bibliography  with  ab¬ 
stracts  Marshall.  S  J..  (1979.  67p  j  SR  79-01 

Infrared  thermography  of  buildings  1977  Coast  Guard  sur¬ 
vey  Marshall.  S  J..  ( 1 979.  40p  j  -SR  79-20 

Post  occupancy  evaluation  of  a  olinned  eommuniiy  in  Arctic 
anada  Bechtel,  R.B .  ct  al.  (1980.  27p  j  SR  80-06 
Roof  leaks  in  cold  regions  school  at  C^evak.  Alaska 
Tobiasson.  W .  el  al.  (1980.  12p )  CR  80-1 1 

Time  constrains  on  measuring  building  R-vaiucs  Flanders. 

SN.,  (1980.  30pj  CR  80-15 

Post  occupancy  evaluation  for  communities  in  hoi  or  cold 
regions.  Bcehlel,  R.B .  ci  al.  (1980.  57p ,  SR  80-29 
U  S  -Soviet  seminar  on  building  under  cold  climates  and  on 
permafrost  (1980.  36.<p)  SR  80-40 

Mcasunng  building  R-valucs  for  large  areas  Handers.  S  N  . 

etal.  (1981.  Pl3’-I38i  MP  1388 

Least  life-cycle  costs  for  insulation  in  Alaska  Handers. 

S.K .  et  al.  (1982.  47pj  CR  82-27 

Toward  in-situ  building  R  value  measuremcm  Handers. 

SN.el  jI(!984.  I3p)  CR  84-01 

Deteriorated  concrete  panels  or.  buildings  at  .Sondrcstr<im. 

Greenland.  Korhonen.  C.  (1984.  lip,  SR  84-12 

Measuring  thermal  performance  of  building  envelopes  nine 
case  studies  Flanders.  .S  N..  (P85.  16p )  CR  85-07 
Sirwtufc  data  bases  for  predicting  building  material  distribu¬ 
tion.  Merry.  C.J..  cl  ai.  (1985.  J5p )  .SK  85-07 


Deteriorated  building  panels  at  Sondrestrom.  Greenland. 

Korhonen,  C,  (1985,  p.7-10)  MP  2017 

Measured  and  expected  R-valucs  of  19  building  envelopes 
n8ndefS,SN..  (1985,  p  49-57)  MP2115 

Confidence  m  heat  flux  transducer  measurement;  of  build¬ 
ings  Handers.  S.N .  (1985,  p.515-531)  MP  2290 
Models  for  predicting  building  material  distnbution  in  NE 
cities.  Merry,  C.J.,  el  al  (1985,  50p)  SR  85-24 

Megastruciures  for  mobiliution  Flanders.  SN,,  (1986, 
p  10-11)  MP2153 

Reference  guide  for  budding  diagnostics  equipment  and  tech¬ 
niques  McKenna.  C..  ct  al.  (1986,  148p )  MP  2226 

Measuring  building  R-valueswith  thermography  and  heat  flux 
sensors  Flanders,  S  N ,  (1987,  29p)  SR  87-06 

Measured  insulation  improvement  potential  for  ten  U.S 
Army  buildings.  Flanders.  S  N..  (1987,  p.202-22(^ 

Arctic  construction  working  group  report  Marvin,  E.L ,  et 
al  (1987,  p  311-314)  MP  2426 

Composite  buddings  for  military  bases  Flanders.  SN.. 

(1988,  25p)  p  88-04 

Distribution  of  building  materials  exposed  to  acid  rain.  Mer¬ 
ry.  C.J..  ct  al.  (1989,  I56p)  SR  89-01 

Unique  new  cold  weather  testing  facility.  Eaton,  R  A  . 

(1989.  p  335-342)  MP  2468 

Reference  guide  for  budding  diagnostics  equipment  and  tech¬ 
niques  McKenna.  C  M.,  et  al.  (1989,  64p.) 

SR  89-27 

Vapor  retarders  to  control  summer  condensation  Tobias¬ 

son.  W..  (1989,  p  566-572)  MP  2558 

Air  change  measurements  of  five  Army  buddings  in  Alaska 
Randcfs,  S  N ,  (1990,  p  53-63)  MP  2676 

Buoyaacy 

Modeling  ice  restraint  forces  in  an  ice  boom  Perham.  R.E , 
(1988.  p.198-206)  MP  2596 

Caissons 

Kadtuk  tee  stress  measurement  program  Cox,  G.F.N.. 
(1987.  p.100-107)  MP  2298 

Calorimeters 

Snow  calorimetric  measurement  at  SNOW-ONE  Fisk.  D . 
(1982,  p  133-138)  MP  1986 

Calting 

Physical  and  structural  characteristics  of  sea  icc  in  McMurdo 
Sound.  Gow.  A.J..  et  al.  (1981.  p.94.95)  MP  1542 

Canada 

••Labrador 

Generation  of  runoff  from  subarctic  snowpacks.  Dunne.  T . 
e»  al  (1976.  P.677.685)  MP  883 

—Labrador— Hebron  Fiord 

Sea-ice  crystal  structure  and  salinity.  Hebron  Fiord.  Labra¬ 
dor.  Gow.  A.J.,  (1987.  18p )  CR  87-04 

— Northwest  Territories— Mtchenxle  River 
lee  jam  research  needs  Gerard.  R  ,  (1984,  p.181-193) 

MP  1813 

—Saint  Lawrence  River 

Remote  sensing  of  frazil  and  brash  ice  in  the  St  Lawrence 
River.  Dean.  A  M .  Jr.,  (1977.  I9p )  C»'  77-08 

St  Lawrence  River  freevc-up  f«'rcc8s*  Shen,  HT .  el  al 
(1984.  p  177-190)  MP  1713 

Computer  simulation  of  ice  cover  formation  in  the  Upper  St. 
Lawrence  River.  Shen.  HT..  et  al.  (1984,  p.227.245) 

MP  1814 

Field  investigation  of  St  Lawrence  River  hanging  icc  dams 
Shen.  HT.ctal  (1984,  p 241-249)  MP  1830 

Unifled  degree-day  method  for  nver  ice  cover  thickness  simu¬ 
lation  Shen.  H.T.  ct  al  (1985.  p  54-62)  MP  2C65 
—Yukon  River 

Icc  regime  reconnaissance.  Yukon  River.  Yukon  Gerard. 
R  .  etal  (1984.  p  1059-1073)  MP  2406 

Capillarity 

Water  flow  through  heten gcncous  snow.  Colbeck.  SC. 

(1979.  p  37-45)  MP  1219 

Introduction  to  the  basic  thermodynamics  of  cold  capillary 
vystems  Colbeck.  S  C .  (1981.  9p )  SR  81-06 

Carbohydrates 

Trends  in  carbohydrate  and  hpid  levels  in  Arctic  plants 
McCown.  B  H .  el  al  (1972.  p  40-45)  MP  1376 

Carbon  dioxide 

Carbon  dioxide  dynamics  on  the  Arctic  tundra  Co>ne.  P.l. 

etalcW’l.p  48-52)  MP903 

Carbon  dioxide  exchange  ir  tundra  vegeiation.  Coyr.e,  P I . 

etal  (1972,  p  36-39)  MP  1375 

Case  for  comparison  and  standardization  cf  carbon  dioxide 
reference  gases  Kelley.  J.J.  ct  al  (1973.  p  163-I81| 

MP  964 

C02  effect  on  permafrost  terrain  Brown,  J..  et  al.  ri9S2. 

30pj  MPI546 

West  antarctic  'ca  icc  Ackley,  S  F ,  |i984.  p  88-95) 

MP  1818 

Potential  responses  of  permafrost  to  climait  w-rmmg 

Goodwin.  C.W .  Cl  al  (1984,  p.92-105)  M.»  1710 

Cavitation 

Dcteclson  of  cavities  under  concrete  pavement  Knvacs.  A . 

ct  al  (I983.4IP,  CR  83-18 

Some  developments  in  shaped  charge  tcchnolog>  Melinr. 

M  .  (1986.  29p.j  SR  86-18 

F.^ccl  of  ICC  pressure  on  marginal  lec  zone  d>namicv  Hato. 

G  M..  et  al  (1989.  p  514-521)  MP  2522 

Cavitaling  fluid  vea  ue  model.  Flaio.  O  M .  et  al.  rl990. 
p  239-242,  MP  2738 


Cell  morphology 

Trends  in  carbohydrate  and  lipid  levels  in  Arctic  plants. 
McCown.  B.H  ,  ct  al  (1972.  p.40-45,  MP  1376 

Cellular  materials 

Influence  of  insulation  upon  frost  penetration  beneath  pave¬ 
ments  Eaton,  R  A.,  ct  al,  (1976,  41p)  SR  76*06 
Sulfur  foam  as  insulation  for  expedient  roads  Smith.  N.,  ct 
al(1979.  21p,  CR  79-18 

Cellular  plastics 

Evaluation  ofMESLmcmbrane— puncture,  stiffness,  temper¬ 
ature,  solvents.  Sayward,  J.M ,  (1976,  60p.) 

CR  76-22 

Reinsulating  old  wood  frame  buildings  with  urea-formalde¬ 
hyde  foam.  Tobiasson.  W..  el  al,  (1977,  p.478-487) 

MP  958 

Moisture  detection  m  roofs  with  cellular  plastic  insulation 
Korhonen,  C.  ct  al.  (1 982,  22p ,  SR  82-07 

Locating  wet  cellular  plastic  insulation  in  recently  construct¬ 
ed  roofs.  Korhonen,  C..  et  al.  (1983,  p.l68-173j 

MP  1729 

Wetting  of  polystyrene  and  urethane  roof  insulations 
Tobiasson,  W.,  ct  al.  (1987.  p  108-119)  MP  2337 

Cement  admixtures 

Asphalt  concrete  for  cold  regions  Dempsey.  B  J.,  et  al 
(1980,  55p)  CR  80-05 

Stabilization  of  flne-grained  soil  for  road  and  airfield  con¬ 
struction.  Danytuk.  L  S ,  (1986,  37p ,  SR  86-21 

Cements 

Cements  for  structural  concrete  in  cold  regions.  Johnson.  R.. 

(1977,  13p)  SR  77*35 

Resins  and  non-port!and  cemenu  for  construction  in  the  cold. 

Johnson.  R.,  (1980,  I9p)  SR  80-35 

Cold  weather  construction  materials:  Part  2— Regulated-set 
cement  for  cold  weather  concreting,  field  validation  of 
laboratory  tests  Houston.  B  J .  et  al  (1981.  33p,) 

MP  1466 

Channels  (waterways) 

Bibliography  on  harbor  and  channel  design  in  cold  regions. 

Haynes.  F.D.,  (1976,  32p)  CR  76-03 

Investigation  of  water  jets  for  lock  wall  deicing.  Calkins, 
D.J..  etal  (1976.  PG2/13-22)  MP  865 

Ice  removal  from  the  walls  of  navigation  locks  Franken¬ 
stein.  G.E ,  ei  al  (1976.  p.l487.I496)  MP  818 

Topological  properties  of  some  trellis  pattern  channel  net¬ 
works  Mock,  SJ,  (1976,  54p)  CB  76-46 

Ice  arching  and  the  dnft  of  pack  ice  through  restricted  chan¬ 
nels  Sodhi.  D.S.(  1977.  lip )  CR  7?.18 

Lock  wall  deicing  studies  Hanamoto.  B..  cd,  (1977. 68p., 

SB  77-22 

investigation  of  icc  clogged  channels  m  the  St.  Marys  Rive:. 

Mellor,  M ,  et  al  (1978.  73p )  MP  1170 

Icc  arching  and  the  dnft  of  pack  ice  through  channels.  Sod¬ 
hi  DS .  ct  al  (1978,  p  415-432)  MP  1138 

River  channel  characteristics  at  selected  ice  jam  sites  Ver¬ 
mont.  Calto,  L.W ,  (1978,  52p)  CR  78-25 

Turbulent  heal  transfer  from  a  nver  to  its  icc  cover  Haynes. 

KD.,«lal(l979.5p)  CR  79-13 

Towing  ships  through  icc-clogged  lannels  by  warping  and 
kedging  Mellor,  M  .  (1979,  21pj  CR  79-21 

Clearing  tcc-clogged  shipping  channels  Vance.  G  P . 

(1980.  13pj  CR  80-28 

Effects  of  ice  on  coal  movement  via  the  inland  waterways 
Lunardini,  V.J.,  el  al.  (1981,  72p ,  SR  81-13 

Sediment  load  and  channel  characteristics  in  subarctic  upland 
catchments  Slaughter.  C.W’.,  ct  al  [1981,  p 

River  ice  suppression  by  vide  channel  discharge  of  warm  wa¬ 
ter.  Ashton,  O.D ,  (1982,  p  65-80|  MP  1528 

Application  of  HEC-2  for  icr-covcrcd  waterways  Csikins, 
DJ.etal(1982.p241-2.8j  MP  1575 

On  zcro-ineriia  and  kinematic  waves  Katopodes.  N  D., 
[1982,  p.1381-1387,  MP  2053 

Effect  of  vessel  size  on  shorelines  along  the  Great  Lakes  chan¬ 
nels  W’ucb^n.  J  L ,  (1983.  62p )  SR  83-11 

Application  of  a  block  copolymer  solution  to  ice-prone  struc¬ 
tures  Hanamoto,  B .  (1983.  p  155-158)  .MP  1636 

Methods  of  ice  control  Frankenstein.  G.E..  el  al.  (1983. 

p.204-2l5j  MP  1642 

Bank  recession  and  channel  changes  of  the  Tanana  River, 
•  . .  MP  1747 


Alaska  Gatio,  L  W* ,  ct  al.  (1984.  98p  j 
.Modeling  rapidly  varied  flow  m  tailwatcrs  Ferrick.  M.G.,  et 
al  (1984.  p  271-289)  MP  1711 

Operation  of  the  U  S  Combat  Support  Boat  (USCSB.MK  1) 
on  icc-covercd  waterway,  Stubslad.  J .  et  al,  (1984, 
2t  J  Sk  84-05 

Use  of  remote  sensing  for  the  U  S  Army  Corps  of  Engineers 
diedeing  program.  MeKim.  M  L.  et  al  (1985.  p.1141- 
U50i  MP  1890 

laboratory  xtudy  of  flow  m  an  icc*covered  sand  bed  channel 
Wuebbeo.  J.L.  (1986.  p  3-14)  MP  2123 

Sub-tee  channels  and  frazil  bars.  Tanana  River.  Alaska 
Lawson.  T  et  al  (1986.  p 465-474)  MP  2129 

Computer-controlled  data  acquisition  system  for  a  hydraulic 
flume  /abilansky.  I.  J .  (1988.  p  453-460)  MP  2349 
Icc  CO’  er  distribution  in  Vermont  and  New  Hampshire  Atlan¬ 
tic  salmon  reaiiog  streams  CalVms.  t>J.  ct  al  (1988. 
p  85*96)  MP  2473 

Effects  of  an  icc  cover  on  flow  in  a  movable  bed  channel 
Wuebben.  J  L.  (1988.  p  137-146)  MP  2499 


275 


SUBJECT  INDEX 


Charge  transfer 

Possibility  of  anomalous  relaxation  due  to  the  charged  dislo¬ 
cation  process  itagaki.  K  ,  rl9S3.  p  4261-4264) 

MP  1669 

Charts 

Geoecotogical  mapping  scheme  for  Alaskan  coastal  tundra. 
Everett.  K.R..  et  al.  p  359-365)  MP  1098 

Chemical  analysis 

Report  on  ice  fall  from  clear  sky  in  Georgia  October  26.  1959 
Harrison.  LP..  ei  al.  (I960.  31p.  plus  photographs) 

MP  1017 


Salinity  variations  in  sea  ice  Cox.  G  F  N ,  et  al.  (1974. 

p  109-122)  MP  1'‘23 

Vanadium  and  other  elements  in  Greenland  ice  cores  Her¬ 
ron.  M.M  .  et  al.  (1976,  4p )  CR  76-24 

Treatment  of  primar>  seN^age  elTluent  by  rapid  infiltration 
Satterwhite,  M  B .  et  al.  (1976.  15p  ]  CR  76~49 

Composition  of  vapors  evolved  from  military  TNT.  Leggett. 

D  C .  et  al.  (1977,  25p )  SR  77-16 

Atmospheric  trace  metals  and  sulfate  in  the  Greenland  Ice 
Sheet.  Herron,  .M  M  ,  cl  al.  (1977.  p915-920j 

MP  949 

Vanadium  and  other  elements  m  Greenland  ice  cores  Her¬ 
ron.  M  M..  et  al.  (1977.  p  98-102)  MP  1092 

Dating  annual  layers  of  Greenland  ice.  Langway,  C.C.  Jr , 
et  al.  (1977.  p  302-306]  MP  1094 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea.  Scllmann.  P.V..  et  al.  (1977, 
p  432-440)  MP  1077 

Chemical  composition  of  haul  road  dust  and  vegetation  Is- 
kandar.  I.K..  et  al.  (1978.  p  1 10-1 1 1)  MP  1 116 

Geochemistry  of  subsea  permafrost  at  Prudhoe  Bay.  Alaska 
Page.  P.W .  ct  al.  (1978.  70p  ]  SR  78-14 

Blank  corrections  for  ultratrace  atomic  absorption  anal)  sis 
Cragin.  J.H..  et  al.  (1979,  5p )  CR  79-03 

Winter  air  pollution  at  Fairbanks.  Alaska  Courts,  H.J..  et  al. 

(1981,  p  512*528]  MP  1395 

Wastewater  treatment  by  a  prototype  slow*  rate  land  treatment 
system.  Jenkins.  TF.  el  al.  (1981.  44p]  CR  81-14 
Halocarbons  in  water  using  headspace  gas  chromatography. 

Uggell.  DC.  (1981.  13p)  SR  81-26 

Nitrogenous  chemtea'  compos'tion  of  antarctic  ice  and  snow 
Parker.  B.C..  ct  al.  (1981,  p  79-81)  MP  1541 

Chemical  obscurant  tests  during  winter.  Environmental  fate. 

Cragin.  J  H  .  (1983.  p  267*272]  MP  1760 

Nitrogen  behavior  in  soils  irrigated  with  liquid  waste.  Selim. 

H.M .  et  al.  (1984.  p96*108]  .MP  1762 

Snow  chemistry  of  obscurants  released  during  SNOW- 
TWO/Smokc  Week  VI  Cragin.  J.H  .  (1984.  p  409-416j 

MP  1873 

Description  of  the  building  materials  data  base  for  Portland, 
Maine  Merry.  CJ.ct  at.  (1986.  83p)  SR  86-13 
Low  temperature  effects  on  organophosphonates  Britton. 

KB.  (1986.47  refs )  SR  86-38 

Comparison  of  extraction  techniques  for  munitions  residues 
in  soil.  Jenkins.  TF.  Cl  al.  (1987.  p  1326-1331) 

.MP  2350 


Chemical  analysis  of  hazardous  wastes  McGee,  I  E .  et  al. 

(1987.  57pj  SR  87-21 

Analytical  mcinou  foi  determining  tetrazcnc  in  soil  Waisn, 
M.E .  et  al.  (1988.  22p )  SR  88-15 

Chemical  and  structural  properties  of  sea  ice  m  the  southern 
Beaufort  Sea  Mccsc.  D  A..  (1989.  294p  ]  MP  2656 
Detcrminalionof  explosive  residues  in  soil  Part  3.  Bauer. 

C.F..  el  al.  (1989.  89p)  CH  89-09 

Low  concentration  mcasurrmeni  capability  in  trace  analysis 
Gram.  C  L..  ct  al.  (1989.  2  !p )  SR  89-20 

ion-pairing  RP-IIPLC  method  for  determining  tetrazcnc  in 
water  and  soil  W'alsh.  .M.E  .  ct  al.  (1989.  p  159-179) 

.MP  2593 

Anal)  lical  methods  for  dc*  .’Ciing  military-unique  compounds 
Jenkins.  T  F.  ct  al.  (1989.  p  13-14)  .MP  2713 

Influence  of  well  casings  on  well  water  Hewiii,  A  D .  et  al. 

(1989.  9p.)  MP27I7 

Chromatographic  determination  of  niiroaromatic  residues  m 
soil.  Jenkins.  T  F.  et  al.  (1989.  p 890-899) 

MP  2586 


Chemical  and  structural  properties  of  sea  icc  in  the  southern 
Beaufort  .Sea  Mccse.  D  A,.  (1990.  p  32-35) 

.MP  2728 

Solvent  extraction  fo-  so!.:'c  prcconcemration  from  w,ner. 
Leggett.  DC.et  al.  (1990.  p  1355-5  356)  .MP  2743 
Chemical  eomposition 

Forage  grass  growth  on  oscriand  flow  systems  Pa'azzo. 

A  J  .  et  al.  (1980.  p  347.354)  MP  1402 

Spray  application  of  waste-water  crflucnt  in  a  cold  cliim'e 
Cassell,  n  A.ct  al.  (1980.  p  620-626)  MP  1403 

Phosphorus  chemistry  of  sediments  of  t.akc  Ko<»cat:usa.  Mon¬ 
tana.  Iskandar.  1  K  .  ct  al.  (1981.  9p)  SR  81-15 

Sorption  of  chemical  agents  and  simulants  I  eggett.  D  C . 

(1987.  15p)  .SR  87-18 

Oclanol-water  partition  cocfflcienis  for  nrganophosphonates 
Britton.  K  B .  cl  al.  (1088.  24p  )  .SR  88-11 

Chemical  Ice  prevention 

Use  of  de-ictng  salt  possible  environmental  i.npact  .Minsk, 
LD.  (1973.  p  }.2j  MP  1037 

Free/e  thaw  tests  of  luiiiid  ileuing  whemivsls  on  scirvtcd 
pavement  materials.  Minsk.  1.  D  .  (W*/,  Iftp  ) 

CR  77-28 


Icc  releasing  block  copolymer  voatings  Jcitinck.  II  M  (i  et 

al.  (1978.  p  544.551)  .MIMI4I 


Current  research  on  snow  and  icc  removal  in  the  United 
States.  Minsk.  L.D .  (197$,  p.21-22)  MP  1199 

Ice  fog  suppression  using  reinforced  thin  chemical  films 
McFadden.  T .  et  al.  (1978. 23p )  CR  78-26 

Noncorrosive  methods  of  ICC  control.  Minsk,  L  D.  (1979, 
p.133-162)  MP  1265 

Ice  fog  suppression  in  Arctic  communities.  McFadden,  T . 

(1980.  p  54*65)  MP  1357 

Optimizing  deicing  chemical  application  rates  Minsk,  L  D.. 
(1982,  S5p)  CR  82-18 

(liemicat  properties 

Chemical  obscurant  tests  during  winter,  environmental  fate 
Cragin.  J.H..  (1982.  9p )  SR  82*19 

Building  materials  and  acid  precipitation.  Merry.  C  J  ,  ct  al, 
(1985,  40p)  SR  85*01 

Structure  data  bases  for  predicting  building  matcnal  distribu¬ 
tion  Merry.  CJ..etal.  (1985.  35p)  SR  85-07 

Acidity  of  snow  and  its  reduction  by  alkaline  aerosols. 

Kumai.M.  (1985,  p 92*94)  MP  2008 

Description  of  the  building  materials  data  base  for  New 
Haven.  Connecticut  Merry.  CJ .  ct  a!.  (1985.  129p.) 

.SR  85*19 

Chemical  properties  of  snow  m  the  northeastern  Unaed 
Stales.  Kumat,  M.  (1987.  p(CI)625*(Cl)630] 

MP  2232 

Baseline  acidity  of  South  Pole  precipitation  Cragin.  J.H  ,  et 
al.  (1987.  p  789*792)  MP  2275 

Persistence  of  chemical  agents  on  the  winter  battlefield. 

Leggett.  DC.  (1987,  20p)  CR  87*12 

Does  snow  haie  ion  chromatographic  properties  Hewitt. 

A.D..  et  al.  (1989.  p.l65*171)  MP  2755 

Chemical  migration  in  snowpack  Murphey.  B  B .  et  al. 

(1989,  p  282*286)  MP  2757 

Effect  of  aerosols  on  pH  of  snow  Kumai.  M .  (1990.  p  17- 
30)  MP  2675 

Chemical  reactions 

Ice  fog  suppression  using  monomoiccular  films  McFadden. 

T.  (1977.  p  361*367)  MP  956 

UV  radiational  effects  on:  Martian  regohth  water  Nadeau, 
P.H.(1977.  89pj  MP  1072 

Second  progress  report  on  oil  spitlcd  on  permafrost  McFad* 
den,  T.  et  al.  (1977.  46p  j  SR  77*44 

Increasing  the  efTecitveness  of  soil  compaction  at  betow-freez* 
ing  temperatures  Haas.  W  M .  ct  al.  (1978.  58p ) 

SR  78*25 

Ice  fog  suppression  using  thin  chemical  films  McFadden. 

T..ela1.  (1979.  44P,  MP  1192 

Grouting  silt  and  sand  at  low  temperatures— a  laboratory 

investigation  Johnson.  R .  (1979.  33p )  CR  79-05 

Chemistry 

Evaporation  of  chemical  agents  from  ice  and  sn  i  siceii, 
D.C.(I988.  lOp)  CR8B-0; 

Decontamination  of  chemical  agents  on  the  v  inter  banlefteld 
Parker.  L  V,  (1988.  48p)  CR  88-07 

China 


National  Chinese  Ccmferencc  on  Pcrmafrosi.  2nd.  1981 
Brown.  J .  ct  al.  (1982.  58p )  SR  82-03 

Bibliography  on  glaciers  and  permafrost.  China.  1938-1979 
Shen.  J  ,  cd.  (1982.  44p )  SR  82-20 

US  permafrost  delegation  visit  to  Oiina.  July  1984.  Bro^n. 
J..  (1985.  I37p)  SR  85-09 

Chakehi  Sea 

Subsea  permafrost  distribution  on  the  Alaskan  shelf  Sell- 
mann,  PV.ct  at.  (1984.  p 75-82)  .MP  1852 

Sea  ICC  ridging  in  the  Ross  Sea.  Antaiclica.  av  compared  wiih 
sites  in  the  Arctic  Weeks.  W.F.  ct  al.  (1989.  p4984- 
4988)  MP  2490 

Civil  engineering 

Rule  of  research  m  developing  surface  protection  meavurev 
for  the  Arctic  Slope  of  Alaska  Johnson.  P  R  .  (1978. 
p.202-205|  .MP  1068 

Classifications 

Proposed  Size  classification  for  the  texture  of  froren  earth 
materials  McGaw,  R  .  (1975.  lOp)  MP921 

Topological  propcritcs  of  souk  trellis  pattern  channel  net¬ 
works  Mock.  S  J .  (1976.  54p )  CR  76-46 

Icebergs  an  overview  Kovacs.  A ,  (1979,  7p) 

SR  79-21 

Frost  suscepiibility  of  soil,  review  of  index  tests  Chamber¬ 
lain.  L  J.  (1982.  lIOp)  MP  1557 

Clay  minerals 

Composition  and  structure  of  South  Pole  snow  crystals 
Kumai.  M  .  (1976.  p  833-  I)  .MP  853 

Applications  of  thermal  analysis  to  cold  regions  Stcrrcti. 

K  F.  (1976.  p  167-1*1,  MP  *90 

Water  vapor  adsorption  by  sodium  monimorilfnnitr  at  -50’ 
Anderson.  D  M..  ct  al.  (1978.  p  638-644,  MP  981 

Clay  soils 

Lcological  baseline  on  the  Alaskan  haul  road  Brown.  J  .  cd, 
(1978.  131p,  SR  78*13 

Oserconsohdated  sediments  in  the  Beaufort  Sea  Chamber* 
lam.  hi.  (1978.  p 24.29,  MP  1255 

f.tcciron  microscope  insestigations  of  frozen  and  unfrozen 
bentonite  Kumai,  M .  (I‘>79.  I4p ,  CR  79*28 

Overconsoiidation  effects  of  ground  freezing  Chamhcrlain, 
F.  J.  (1980  p  325- 137,  MP  1452 

Water  migration  in  frozen  clay  under  linear  tcmperaitirv 
gradients  Xu.  X  .  ct  al.  (1985.  p  111*122)  MP  1934 
Lxperimental  study  on  facims  afTceting  water  migration  m 
frozen  mofin  clay  Xu.  X.et  al.  |1*>85.  p  123-128} 

MP  1897 


Ion  and  moisture  migration  and  frost  heave  in  freezing  Monn 
clay  Qiu.  G..  ct  al.  (1986.  p.lOU,  MP  1970 

Physical  changes  in  clays  due  to  frost  action  Chimbertain. 

EJ.  (1989.  p 863*893]  MP  2595 

Effect  of  freeze  thaw  cycles  on  soils.  Chamberlain,  E .  et  al, 
(1990.  p.l45*l55)  MP2678 

Gays 

Isothermal  compressibility  of  water  mixed  with  montmonlio* 
nite  Oliphani.  JL.etal.(1983.p.45-50]  MP  2066 

Thawing  of  frozen  clays  Anderson,  D  M  .etal.  (1985.p.l- 
9]  MP  1923 

Evaluation  of  the  X-ray  radiography  efficiency  for  heaving 
and  consolidation  observation.  Akagawa,S..  (1988,  p  23- 
28)  MP  2376 

Gimate 

Selected  climatic  and  soil  thermal  characlenstics  of  the 
Prudhoe  Bay  region  Brown.  J .  et  al,  (1975.  p  3-12) 

MP  1054 

Antarctic  sea  ice  dynamics  and  its  possible  climatic  effects 
Ackley.  S.F .  et  al.  (1976,  p  53-76)  MP  1378 

Environmental  atlas  of  Alaska  Hartman,  C.W..  et  al, 
(1978,  95p)  MP  1204 

Winter  surveys  of  the  upper  Susitna  River,  Alaska  Bilelio, 
MA..{1980,  30p)  SR  80-19 

Coastal  tundra  at  Barrow.  Brown.  J..  et  al.  (1980,  p.l*29) 

MP  1356 


Environment  of  the  Alaskan  Haul  Road  Brown,  J ,  (1980, 
p3-52,  MP  1350 

Hydrology  and  climatology  of  a  drainage  basin  near  Fair¬ 
banks.  Alaska  Haugen.  R.K  ,  et  al.  (1982,  34p) 

CR  8^26 

Gimatc  of  remote  areas  in  north-central  Alaska:  1975*1979 
summary.  Haugen,  R  K  .  (1982,  lIOp)  CR  82*35 

Gimaie  at  CRREL,  Hanover,  New  Hampshire  Bales.  R.E . 

(1984,  78p)  SR  84*24 

Comparative  studies  of  the  winter  climate  at  selected  loca* 
tions  in  Europe  and  the  United  Slates  Bates,  R  E ,  et  al, 
(1989.  p  283-293)  MP  2598 

Ginatic  changes 

Greenland  climate  changes  shown  by  ice  core  Dansgaard. 

W.,  etal.  (1971,  p  17*22)  MP  998 

Study  of  climatic  elements  occurring  concurrently  Bilello, 
MzV.  (1976.  p  23*30)  MP  1613 

C02  effect  on  permafrost  terrain  Brown,  J ,  et  al.  (1982, 
30p)  MP  1546 

West  antarctic  sea  icc.  Ackley.  S.F..  (1984,  p  88*95j 

MP  1818 

Potential  responses  of  permafrost  to  climatic  warming 
Goodwin.  C.W..  ct  al.  (1984.  p.92*105)  MP  1710 

Role  of  sea  ice  dynamics  in  modeling  C02  increases  Hibler, 
W  D.  HI.  (1984.  p 238*253)  MP  1749 

Regional  climatic  trends  m  northern  Sew  England  Haugen. 

RK..eial.  (I988.p64*7l)  MP  2748 

US  global  ICC  core  research  program  West  Antarctica  and 
beyond  Crootes.  P  M  ,  ct  al.  (1989.  32p,  MP  2709 
Cavitaimg  fluid  sea  ice  model  Rato,  C  M..  et  al.  (1990, 
p  2.19-242)  MP  2738 

Gimatic  factors 

Roofs  n  cold  regions  Tobiasson.  W .  (1980.  2ip) 

MP  1408 

U  .S  -Soviet  seminar  on  building  under  cold  climates  and  on 
.icrmafrovi  (1980.  365p)  SR  80-40 

Tundra  and  analogous  soils  Everett.  K  R  .  et  al.  (1981. 

p  139-179)  MP  1405 

Introduction  to  abiotic  components  in  tundra  Brown.  J . 

(1981.  p  79]  MP  1432 

Gimaiic  factors  in  cold  regions  surface  conditions  Btlello. 

MA.(I985.  p.508-517)  MP  1961 

Utihzalinn  of  Unmanned  zNerial  Vehicles  in  the  AUBE  Thrust 
Greeley.  H  P.  et  al.  (1986.  p 249-257)  MP  2663 

lcc)amsand  the  winter  climate  near  White  River.  SD.  Bilel¬ 
lo.  M  A  .  (1987,  p  154-162)  MP  2399 

Prediction  of  winter  baiiteficld  weather  cficcts  Ryerson. 

C  C  ct  al.  (198*.  p  357-362)  MP  2402 

Comparative  studies  of  the  winter  climate  at  selected  loca¬ 
tions  m  Europe  and  the  United  States  Bales.  R  E .  et  al. 
(19*9.  p  2*3-293)  MP  2598 

Cold  regions  weather  data  svstems  Bales.  RE.  ct  al. 

(19*9.  p  139-145)  MP2S68 

Proceedings  (1990.  31  *p)  SR  90-01 

CLIMATOLOGV 


ChmaToIog)  of  the  cold  regions  of  the  nnfihern  hemisphere. 

I  Wilson.  C.  (1967.  i4Ip)  M  l-ASt 

Climatolog)  of  Antarctic  regions  WilK>n.C.{l96*.77p) 

M  l-ASe 

Climatology  of  the  cold  regions  of  the  northern  hemisphere. 

II  Wilson.  C.  (1969.  I5*P|  .M  l*A3b 

Gimatology 

Surface  (cmpcraiurr  data  for  Atkasnok.  Alaska  summer  1 975 
Haugen.  R  K  .  ct  al.  (1976.  25p  )  SR  76-01 

Fnvironmenlat  analyses  m  the  Kootc.’iai  River  region.  Mon¬ 
tana  N*cKim.  H  U.  et  al.  (lo?*.  53p  J  SR  76*13 
Study  of  climatic  elements  iKCiirring  concurrently  Bileito, 
MA.  (1976.  p  2 1-30)  Mr  1613 

Soil  characteristics  and  climatology  during  wastewater  xp- 
piuation  al  CRRM  iskandar,  I  K  .  et  al.  (1979,  *2p  ) 

SR  79-23 


Intcrnatioral  W  orkshop  on  the  Seasonal  Sea  Ice  /one.  Mon- 
terev.  California.  Fch  26-Mar  I.  1979  Andersen.  BO. 
cd  (19*0.  357p)  MP  1292 


276 


SUBJECT  INDEX 


Arctic  research  of  the  United  States.  Voi  4  rl990.  t20p) 

MP  2765 

Goad  cbambers 

Increased  transmission  ...rough  brass  obscurant  clouds  during 
snowfall  Hewitt.  A  D  ,  et  al,  rl988,  p  489-496) 

MP  2605 

Dynamic  aerosol  flow  chamber.  Hewitt,  AD.  {1988. 
I3p)  SR  88-21 

Goad  droplets 

Lidar-denved  particle  concentrations  in  plumes  from  arctic 
leads  Andreas.  E  L,  e;  al.  [1990.  p  9-12)  MP  2758 
Goad  seeding 

Compressed  air  seeding  of  supercooled  fog  Hicks.  J.R.. 

(1976.  9p]  SR  764)9 

Laboratory  studies  of  compressed  air  seeding  of  supercooled 
fog.  Hicks.  J  R..  et  al.  (1977.  I9p)  SR  77-12 

Goads  (meteorology) 

Polarization  of  skylight  Bohren,  C.  (1984,  p  261-265) 

MP  1794 

Lidar  detection  of  leads  in  Arctic  sea  ice.  Schnell,  R  C.  et 
al.  (1989,  p  530-532)  MP  2602 

Coal 

En'ects  of  ice  on  coal  movement  via  the  inland  waterwa>s 
Lunardini.  V  J .  et  al.  (1981.  72p  ]  SR  81-13 

Coastal  topographic  features 

Coastal  marine  geology  of  the  Beaufort.  Chukchi  and  Bering 
Seas  Gatto.  L.W..  (1980.  357p )  SR  80-05 

Shore  ice  pite-up  and  ride-up  field  observations,  models, 
theoretical  anal)ses  Kovacs.  A.  et  al.  (1980.  p.209- 
298)  MP  1295 

Coastal  subsea  permafrost  and  bedrock  observations  using  dc 
resistivity.  ^Ilmann,  P.V..  et  al.  (1989.  13p) 

CR  89-13 

Coatings 

Evaluation  of  shear  strength  of  freshwater  ice  adhered  to 
icephobtc  coatings.  Mulhertn.  N.D..  (1990.  p.U9-l54) 

MP  2578 

Cohesion 

Seeking  low  ice  adhesion  Sayward.  j  M .  (1979,  83p ) 

SR  79-11 

COLD  CHAMBERS 

Cold  room  studies  on  frost  susce*>tible  soils  (1950.  25p ) 

ACFEL  MP  BL  1 

Cold  storage 

Polar  ice-core  storage  facilitv  Langwav.  CC.  Jr.  (1976. 
p.71.75)  ,MP874 

Cold  stress 

Effect  of  cold  weather  on  productivity.  Abele.  G .  <1986. 
p.6t*66)  MP  2152 

CdM  tolerance 

Aquctic  plant  growth  in  relation  to  temperature  and  unfrozen 
water  eontent  Palazzo.  A  J .  et  al.  (1984.  8p ) 

CR  84-14 

COLD  WEATHER  CONSTRUCTION 
Effects ofpermafrost  on  engineering  Stearns..S  R  ..(1966. 

77p)  M  I-A2 

Methods  of  building  on  permanent  snowftelds  Mellor.  M.. 

(1968.  43p)  M  lII-A2a 

Investigation  and  exploitation  of  snow  field  Sites  Melior.  M . 

(1969.  57p)  M  lII«A2b 

Foundations  of  structures  in  cold  regions  Sanger.  F  J . 

(1969. 91p)  MIII-C4 

Utilities  on  permanent  snowficlds  Mellor.  M.  (1969. 
42p)  M  III-A2d 

Cold  weather  ctmstnietioii 

Lifc‘C>cle  cost  effectiveness  of  modular  mcgastructures  in 
cold  regions  Wang.  L  R  -I. .  ct  al.  (1976.  p  760-776) 

MP  892 

Computer  derived  heat  requirements  for  buildinp  in  cold 
regions  Bennett.  F 1...  (1977.  1 1  Jp  j  SR  77-03 

Observation  and  anal>sis  of  protected  membrane  roofing  s>s 
terns  Schaefer.  D .  et  al.  (1977.  40p )  CR  77-1 1 

Mid-winter  mstaliaiion  of  protected  membrane  roofs  m  Alas¬ 
ka  Aamos.  H  W.C .  (1977.  5p )  CR  77-21 

Architects  and  scientists  in  research  for  design  of  buildings  in 
Alaska  l.cdbctter.  CB.  (1977.  8p,  CR  77-23 

Winter  earthwork  construction  m  Upper  Michigan  Haas. 

W  M.  et  al.  (1977.  59p|  SR  77-40 

Temporary  protection  of  winter  construction  Bennett.  F  L. 

(1977.  4|p,  SR  77-39 

Roof  construction  umler  wintertime  conditions  a  case  study 
Bennett.  F.L.  (1978.  34p  j  SR  78-24 

Communication  m  the  work  pla^e  an  ecological  perspective 
Ledbetter.  C  8 .  (1979.  19p )  SR  79-03 

Snow  and  ice  roads  in  the  Arctic  Johnson.  P  R .  (1979. 

p  1063-1071,  .MP  1223 

F.xicndmg  the  uKful  life  of  DVE-2  to  1986.  Part  1  Tobias- 
son.  W.eial.  (1979.  I5pj  SR  79-27 

Snow  forltrtcations  as  protection  against  shaped  charge  an¬ 
titank  projectiles  Farrell.  D  R  .  (1980.  I*}p  | 

SR  80-11 

Construction  of  an  embankment  with  frozen  sn.l  Botz.  J  J  . 

etal.(|9SO.  105p)  SR  80-21 

Time  constraints  on  measuring  building  R  salues  Flanders. 

SN..  (1980.  top,  CR80-|$ 

Snow  pads  for  pipeline  construction  in  Alaska  Johnson, 
PR.ctal.  (1980.  28p,  CR  80-17 

Use  of  piling  in  frozen  ground  Crory.  P  F. .  (1 9.80.  21  p  , 

MP  1407 


Roofs  in  cold  regions  Tobtasson,  W  .  (1980.  2Ip , 

MP  1408 

Construction  of  foundations  in  permafrost  Linell.  K  A .  et 
al.  (1980.  3l0p)  SR  80-34 

Soviet  construction  under  difficult  climatic  conditions  As- 
sur.  A.  (1980.  p 47-53)  MP  1345 

Resins  and  non-porttand  cements  for  construction  in  the  cold 
Johnson,  R..  (1980.  !9p)  SR  80-35 

U  S  -Soviet  seminar  on  building  under  cold  climates  and  on 
permafrost  (1980.  365p)  SR  80-40 

Regulated  set  concrete  for  cold  weather  construction 
Sayles.  F.H..  ct  at.  (1980.  p  291-314)  MP  1359 

Excavation  of  frozen  materials  Moore.  H  E  ,  et  al.  (1980. 

p  323-345)  MP  1360 

Window  performance  m  extreme  cold.  Randers.  S  N  .  et  at. 

(1981,  p  396-408)  MP  1393 

Drainage  facilities  of  airfields  and  heliports  m  cold  regions 
Lobicz.  E  F.  ct  al.  (1981.  56p)  SR  81-22 

Piling  in  frozen  ground  Crory.  F.B .  (1982.  p  1 12-124, 

MP  1722 

Comparative  analysts  of  the  USSR  construction  codes  and  the 
US  Army  technical  manual  for  design  of  foundations  on 
permafrost  Ftsh.  A  M  .  (1982.  20p )  CR  82-14 

Window  performance  m  extreme  cold  Randets.  S  N..  et  al. 

(1982.  2lp)  CR  82-38 

Chena  Rood  Control  Project  and  theTanana  River  near  Fair¬ 
banks,  Alaska  Buska.  J  S .  cl  al.  (1984,  I  Ip.  -f  figs , 

MP  1745 

ice  forces  on  rigid,  vertical,  cylindrical  structures  Sodhi. 

as .  et  al.  (1984.  36p  ,  CR  84-33 

Cold  factor.  Abete.  G .  (1985.  p  480-481)  MP  2024 
Cold  climate  utihtics  manual  Smith.  D  W  ,  cd,  (1 986. 

vat  PI  .MP2135 

Effect  of  cold  weather  on  productivity  Abelc.  G..  (1986. 

p  61-66}  .MP2152 

Arctic  and  subarctic  construction  general  provisions. 

Lobaez.  E  F.  (1986.  75p)  SR  86-17 

Effects  of  cold  environment  on  rapid  runway  repairs  Abele. 

0.(1986.  pi-9)  MP2169 

Engineering  surveys  along  the  Trans-Alaska  Pipeline  God¬ 
frey.  R  N  .  el  al.  (1986.  85p )  SR  86-28 

Summary  of  proper  cold  weather  pavement  repair  methods 
Eaton.  R.A..  (1987.  p  1013-1027)  MP  2235 

Benchmark  design  and  installation'  a  synthesis  of  existing 
information.  Gatio  L  W.  (1987.  73p)  SR  87-10 

Mechanical  and  physical  properties  of  soils  in  cold  regions 
Chamberlain.  E  J .  (1987.  p.155-161)  MP  2415 

Buildings  and  utilities  in  very  cold  regions  overview  and  re¬ 
search  needs  Tobtasson.  W .  (1987,  p  299-303) 

.MP  2424 

Foundation  technology  in  cold  regions  Qumn.  W  F.. 

(1987.  r,305-3IO,  MP  2425 

zNrctic  construction  working  group  report  Marvin,  E  L .  et 
al.  (1987.  p  31 1-314)  MP  2426 

Buildings  and  utilities  in  very  cold  regions  overview  and  re¬ 
search  needs  Tobiasson.  W* .  (1988.  p  4- 1 1 ) 

MP  2552 

Thermnvyphons  and  foundation  design  m  cold  regions 
Hayres.  F  D .  et  al.  (1988.  p  251-259)  MP  2443 

Thermosyphon  for  horizontal  applications  Dcnlfartog. 

SL.  (1988.  p  319-321)  MP  2444 

Airfields  in  Arctic  Alaska  Crory.  F.H  .  (1988.  p  49-55} 

MP  2451 

Use  of  low  viscositv  asphalts  tn  cold  regions  Janoo.  V.C . 

(I089.P  70-80)  MP  2462 

Performance  of  pavement  at  Central  Wisconsin  Airport 
Stark.  J  .  ct  al.  (1989.  p  92-103)  .MP  2463 

Rebuilding  infrastructure  for  pleasure  boating  W'oriley. 

C  A.  et  al.  (1989.  p  188-201)  .MP  2466 

Unique  new  cold  weather  testing  facility  Laion.  R  A . 

(1989.  p  335-342,  MP  2468 

Unfr  izcn  water  contents  of  SIX  antarctic  soil  materials  And* 
ers**n.  D  .M ,  et  al  (1989.  p  353-3b6j  .MP  2470 

Ice  runways  near  the  South  Pole  Swithmbank  C.(I989. 
42pj  .SR  89-19 

COLO  WFJkTHER  OPERATION 

Water  supply  in  cold  regions  Alter  A  J  .  |I969.  X5p , 

.M  Ill-CSa 

Sewerage  and  sewage  disp<»sal  in  cold  regions  Alter.  A  J  . 
(1969.  I06p,  .MIII-r5b 

0)14  weather  operation 

Regionalired  feasibility  stwly  o'  ^old  weather  earthwork 
Roberts.  WS.  (1976.  I90p,  .SR  70-02 

Storm  drainage  design  «,ons.deration\  in  void  regions 
l.obac7.  F.F.et  al.  (197*.  p  474-489,  MP  108* 

F.ffccisof  winter  miliiarv  operations  on  cold  regions  terrain 
Abelc.  G  .  Cl  al.  ,1978.  34p ,  SR  78-17 

Snow  fortifK  itions  as  protection  against  shaped  charge  an- 
liiank  projectiles  Farrell.  1)  R  .  (1980.  |9p , 

SR  80-11 

F.ngme  starters  m  wmirr  Loutts.  H  J .  (I9xu  3*p , 

SR  81-32 

(  RRF.L  instrumented  vehivic  tor  void  regions  m«>bi<iiy  meas¬ 
urements  BlaiuIelL  <W..  (1982,  !  Ip  ,  MP  1515 

Low  (emperatnre  aiitomotisc  emissions  Coiitts,  MJ, 
(1983.  2  sols,  MP  1703 

Ohscfvalionsdiirmg  BRIMI  ROnT  8t  Btntzoun  JR.ctal. 

(1984.  t6p,  SH  84-10 

Mamtairing  frosts  fasilities  Reed.  5  (  .  et  at.  |19XS.  p9 
15,  MP  1949 


Some  recent  developments  in  vibrating  wire  rock  mechanics 
instrumentation.  Dutta.  PK  .  (1985.  12p)  MP  1961 
Cold  weather  O&M.  Reed.  SC.  et  al.  (1985.  p  10-15) 

MP  2070 

Tank  E.'O  sensor  system  performance  in  winter,  an  overview. 

Ucombc.J.etal.(l985.  26p)  MP  2073 

Measurement  and  evaluation  of  tire  performance  under  win¬ 
ter  conditions  Blaisdeil.  G  L .  (1985.  p  198-228) 

MP  2387 

Cold  factor  Abele.  G..  (1985.  p.480-481)  MP2024 

Use  and  application  of  PRESTO  in  Snow- 1 1 1  W’est  Stallings, 
E.S .  et  al.  (1986,  p  1 1-24)  MP  2658 

Cold  climate  utilities  manual  Smith.  DW'.  ed.  (1986. 

var.p)  MP213S 

Corps  of  Engineers  research  in  the  Arctic  Smallidge,  P  D.. 

ctal.  (1987.  p  81-87)  MP  2411 

Aircraft  operations  tn  the  Arctic  DenHartog.  S  L.  (1987. 

p  271-272)  MP  2422 

.Mobility  working  group  report  BlaisdclI.  GL.  ct  al. 

(1987.  p  273-274)  MP  2423 

SNOW  111  W'E.ST  Held  experiment  report  Volume  I  La- 
comte.  J..  et  al,  (1988.  I70p )  SR  88-28 

Preliminary  design  guide  for  arctic  equipment  W'alsh.  M.R . 

et3l.(1989.  35p)  SR  89-13 

Cold  regions  weather  data  systems  Bates.  RE.  et  al. 
(1389.  p  139-145)  MP2568 

Cold  weather  performaace 

Effect  of  snow  cover  on  obstacle  performance  of  vehicles 
Hanamoto.  fi .  (1976.  p  121-140)  MP  933 

Field  performance  of  a  subarctic  utihdor.  Reed.  SC.. 

(1977.  p  448-468)  MP  930 

EiTects  of  subgradc  preparation  upon  full  depth  pavement 
performance  in  cold  regions  Eaton.  R  A .  (1978,  p.459- 
473)  MP  1087 

Construction  equipment  problems  and  procedures:  Alaska 
pipeline  project-  Hanamoto.  B..  (1978,  I4p) 

SR  78-11 

Performance  of  overland  flow  land  treatment  in  cold  climates. 

icnkms.TF.  ctal.  (1978.  p6l-70)  MP  1152 

Wastewater  treatment  in  cold  regions  by  overland  flow. 

Martel.  C  i  .  et  al.  (1980.  Up )  CR  80-07 

Operation  of  the  CRREL  prototype  air  transportable  shelter. 

F'1anders.SN.(1980.  73p}  SR  80-10 

Spray  application  of  waste-water  effluent  m  a  cold  climate. 

Cassell.  E  A .  ct  al.  (1980.  p  620-626)  MP  1403 

Structural  evaluation  of  porous  pavement  in  cold  climate 
Eaton.  R  A .  et  al.  (1980.  43p )  SR  80-39 

Cold  regions  testing  of  an  air-transportable  shelter.  Flan¬ 
ders.  S  S  .  (1981.  20p )  CR8M6 

Mme/countermine  problems  during  winter  warfare.  Lunar¬ 
dini.  V.;..  ed.  (1981.  43p)  SR  81-20 

Shallow  snow  model  for  predicting  vehicle  performance. 

Harrison.  W’L.  (1981.  2ip)  CR  81-20 

Case  study  of  land  treatment  m  a  cold  climate— W'est  Dover. 
Vermont  Bouzoun.  J.R  .  ct  al.  (1982.  96p) 

CR  82-44 

Optical  engineering  for  cold  environments  Ailken.  G  W\. 

cd.  (1983.  225p)  MPti4« 

Utility  services  for  remote  military  facilities  Reed.  S  C.  et 
al.  (1984,  66p)  SR  84-14 

Wetlands  for  wastewater  treatment  in  cold  cLmates  Reed. 

S  C .  Cl  at.  (1984,  9p  f  figs )  MP  1945 

Prcveniion  of  frec/ing  of  wastewater  treatment  facilities. 

Rcf!.  S  C .  et  al.  (1985.  49p ,  SR  85-11 

ISTVS  workshop  on  tire  performance  under  winter  condi¬ 
tions.  1983  (1985.  i77p)  SR  85-15 

Need  for  snow  nre  charactcrizaiii>*'  evaluation  Yong. 

R  N..  et  al  (1985.  p  1-2)  .MP  2043 

Vehicle  for  cold  regionv  mohiitiy  measurements  Blaisdell. 

GI..(i9S5.p9-:0,  MP  2044 

Winter  tire  tests  1980-81  Rlaisdeil.  CL.,  et  al.  (1985. 

p  135-15!)  MP2045 

Radial  tire  and  traction  aid  performance  on  ice  and  m  snow. 

Rogers.  T.et  al.  (19X6.  :0p)  SR  86-07 

F.ffrct  of  cold  weather  on  productivity,  /\be!e.  G  .  (1986, 
pol-66|  MP2152 

Cold-lcmperaturc  characterization  of  polvmer  concrete. 

Bigl.SR.r.986. 46p,  MP2521 

Airport  pavement  distress  m  coM  regions  Vmson.  T  S  ,  ct 
al.  (19*7.  p98i.lO!:,  MP  2234 

Structural  fiber  composite  materials  for  cold  regions  Dutta, 
r  K  .  (1988.  p  124-1.14,  MP  2405 

Performance  n!  an  omni-dtreciionai  wheel  on  snow  and  ice 
Blais.{cll.  G9.  (1989.  :ip  »  appends  j  MP  2711 

hvatuation  of  the  Caterptiiar  Challenger  tractor  for  use  in 
Antarctica  Riaivtell.  G  L.  ct  al.  (1989.  1 2p  #  figs, 

MP  2718 

Whcelcii  versus  tracked  vehicle  snow  mobility  test  program 
Green.  C  F. .  ct  a!.  -1989.  19p  ,  MP  2715 

Porous  portlan.!  «.emcnl  concrete  as  an  airport  runway  over¬ 
lay  Korbonen.  C’ .  et  at.  (1989.  20p  ,  SR  89-12 

land  mines  in  winter  Richmond.  P  W  ,  -19X9.  |0p, 

SR  89-11 

Impjhi  ibe  Winter  environment  on  infrared  target  signa¬ 
tures  lacombe.  J .  (19*9,  n  p  ,  MP  2587 

Cold  weather  satvival 

l.ffecis  .s'  ti  cosc'v  on  Uie-fall  seedtngs  of  four  tali  fescue 
varieticv  p«4.z«»  AJ.|*9X9.5p,  .SR  *9-17 

(«M  weather  tests 

Waste  water  reuse  m  voM  reg-ons  Ukandar.  I  k  .  (1978. 
p36l-tb8,  MP  1144 


277 


SUBJECT  INDEX 


CoM  wcitlier  tests  (comL) 

Nondestructive  tcstinf  of  in*service  hishway  pavements  tn 
Mtine  Smith.  N..  et  ai.  (1979.  22p )  CR 

Construction  and  performance  of  membrane  encapsulated 
soU  layers  in  Alaska.  Smith.  N..  (1979.  27p ) 

CR  79-16 

Land  treatment  of  waste  water  in  cold  climates.  Jenkins. 

T.F..  et  al.  (1979,  p.207.2l4j  MP  1279 

Air-transportable  Arctic  wooden  shelters.  Flanders.  S  N .  et 
al.  (1982.  p.385-397j  MP  1551 

Blisters  in  built-up  roofs  due  to  cold  weather  Korhonen.  C . 

et  al.  (1983.  12p.)  SR  t3-2t 

.Mine  detection  usinc  non-sinusoidal  radan  laboratory  tests 
Dean.  A  M .  Jr.,  et  al.  ( 1 984. 99p )  SR  S4-22 

Radul  tire  and  traction  aid  performance  on  ice  and  tn  snow. 

Rofe's,  T..  et  al.  (1986.  20p]  SR  S6-07 

Unique  new  cold  weather  testmf  facility  Eaton.  R.A . 

(1988.p.745-7$0j  MP2542 

Instrumented  vehicle  for  the  measurement  of  mobility  param¬ 
eters  Blaisdell.  C.L.  (1988.  p.377-388)  MP  2416 
Impact  of  the  winter  environment  on  infrared  larfet  si(na- 
tures.  Lacombe.  J .  (1989.  n  p )  MP  2517 

CoMpactiat 

Temperature  effects  in  compacting  an  asphalt  concrete  over¬ 
lay.  Eaton.  R  A.,  etal.  (1978.  pi  46-1 58i  MP  1083 

CoMposltioa 

Acoustic  emissions  from  composites  at  decreasing  tempera¬ 
tures.  Duua.  F.K  .  et  al.  (1988.  p.!090-1095i 

MP  2430 

Coaipressed  air 

Use  of  compressed  air  for  supercooled  fog  dispersal  Wem- 
stein.  A.i .  et  al.  (1976.  p  1226-1231)  MP  1614 

CoaiKessire  properties 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  ice  jams  Tatinclaux.  J  C.  et  al.  (1977.  45p  j 

CR  77-09 

Strength  of  frozen  silt  as  a  function  of  ice  content  and  dry  unit 
weight,  ^yles.  F.H..  et  al.  (1980.  p.109-1 19j 

MP  1451 

Regulated  set  concrete  for  cold  weather  construction 
Saylcs.  F.H..  et  al.  (1980.  p  291-314)  MP  1359 

Investigation  of  the  snow  adjacent  to  Dye-2.  Greenland. 

Ueda.  H.T..  etal.  (1981.  23p)  SR  81-03 

.Measuring  mechanical  properties  of  ice  Schwarz.  J.,  et  al. 

(1981.  p  245-254)  MP1556 

Acoustic  emissions  from  polvcrvsialltne  ice.  St.  Lawrence. 

W.F..  etal.  (1982.  !5p)  CR  82-21 

Creep  behavior  of  frozen  silt  under  constant  uniaxial  stress. 

Zhu.  Y..  et  al.  (1983.  p  1507-1512)  MP  1805 

Isothermal  compressibility  of  water  mixed  with  monimonllo- 
niie.  Ohphant.  J  L.  et  al.  (1983.  p45-50)  MP  2066 
Summary  of  the  strength  and  modulus  of  ice  samples  from 
muiti-)car  pressure  ridges  Cox.  OF.N.  et  al.  [1984, 

P  126-133)  .MP1679 

Variation  ice  strength  within  and  between  multiyear  pres¬ 
sure  ridges  in  (he  Beaufort  Sea  Weeks.  W’,F..  (1984. 
p.134.139)  MP  1680 

Preliminary  examination  of  the  effect  of  strxKturc  on  the  com¬ 
pressive  strength  of  ice  samples  from  multi-year  pressure 
ridges  Richter.  J  A .  et  al.  (1984.  p  140-144) 

MP  1605 

Inllucnce  of  grain  size  on  the  ductility  of  ice  Cole,  D  M . 

(1984,  p  150-157)  MP  1606 

Mechanical  properties  of  multi-ycar  sea  tcc  Testing  tech¬ 
niques  Mcllor.  M  .  et  a!.  (1984.  39p )  CR  84-00 

Compressive  strength  of  frozen  silt.  Zhu.  Y .  et  al.  (1984. 

P3.15)  MP1773 

Crushing  lee  forces  on  cylmdnea!  structures.  Morns.  C.E . 

et  al.  (1984.  p  1-9)  MP  1834 

Grain  siz**  and  (he  compressive  strength  of  .ce  Cole.  D  M . 

(1985.  p  220-226)  -MP  1858 

Strength  and  modulus  of  ice  fr-vm  pressure  ndges  Cox. 

G  F.N  .  et  al.  (1985.  P  93-98)  MP  1848 

Structure  and  the  compressive  strength  of  tec  from  pressure 
ndges  Richter.  J  A  .  et  al.  (1985.  p  99. 102) 

MP  1849 

Compressive  strength  of  pressure  ndge  ice  samples  Riehicr- 
Menge.  J  A  .  et  al.  (1985.  p  465-4:5)  MP  1877 

Triavial  compression  testing  of  icc  Cox.  G.F  S  ,  et  al. 

(1985.  p  476-488)  .VP  1878 

Pressure  ridge  strength  in  the  Beaufort  Sea  Weeks.  W,F.. 

(1985.  p  167-172)  MP2t2t 

.Mechanical  properties  of  mu!tt->car  pressure  ndge  umples 
Richter  Afcr.gc.  J  A  .  (19.15.  p  244.251)  MP  1936 

Gram  size  and  (he  compressive  strength  of  ice  Cole.  1)  M  . 

(1985.  p  369-374)  MP  1907 

Confined  compressive  strength  of  multi-year  pressure  ndge 
sex  Kc  samples  Cox.  G  F  N.  el  al.  (1986.  p  365-373) 

MP  2035 

Compressive  deformation  of  columnar  sea  tec  Rrown.R  L. 

etal.  (1986.  p  241.252)  MP  2124 

Compressive  behavior  of  saline  ice  Richter-Menge.  j  A . 

(1986.  p  331-350)  MP2200 

Confined  compressive  strength  of  horizontal  first-year  sea  ice 
samples  Riehier-Menge,  J  A .  (1987.  p  197-207) 

MP  2193 

Results  from  indentation  tests  on  freshwater  ice  Sodhi. 

D  .1 .  et  al.  (1988.  p  341-350)  MP  2495 

Tnaital  compressive  strength  of  frozen  soils  under  constant 
strain  rales  /hu,  Y  .  et  al.  (1988.  p  I200-!205h) 

MP  2371 


Confined  compressive  strength  of  muitt-year  pressure  ridge 
sea  ice  samples  Cox.  C  F.N .  ct  al.  (1988.  p.295-301) 

MP  2403 

Uniaxial  tension/compression  tests  on  ice— preliminary  re¬ 
sults.  Cole.  D  M..  et  ai.  [1989,  p  37-41)  MP  2482 
Effect  of  ice  pressure  on  marginal  ice  zone  dynamics  Flato. 

GM.etal.  (1989.  P 514-521)  MP  2522 

Resilient  modulus  determination  for  frost  conditions 
Chamberlain.  E  3 .  ct  al.  (1989.  p  320-333)  MP  2569 
Cyclic  loading  of  saline  tee*  initial  experimental  results 
Cole.  O.M..  (1990.  p  265-271)  MP  2581 

Comparison  of  the  compressive  strength  of  antarctic  frazil  ice 
and  laboratory-grown  columnar  ice  Richter-Menge.  J  A . 
et  al.  (1990.  p  79-84)  MP2731 

COMPRESSIVE  STRE.NCTH 
Mechanical  properties  of  sea  ice.  Weeks.  W.F  .et  al.  (1967, 
sop)  M1E-C3 

Coaprcssfve  strength 

Mechanics  and  hydraulics  of  river  icc  jams.  Tatinclaux.  J  C . 

etal.  (1976.  97p)  MP  1060 

Effecc  of  temperature  on  the  strength  of  frozen  silt  Haynes. 

FD.  etal.  (1977.  27p)  CR  77-03 

Measuring  (*10  uniaxial  comprcssiv  e  strength  of  ice  Haynes. 

F  D.  etal.  (1977.  p  213-223)  MP  1027 

Unconfined  compression  tests  on  snow,  a  comparative  study. 

Kovacs.A.ctal.  (1977.  27p)  SR  77-20 

Compressive  and  shear  strengths  of  fragmented  ice  covers 
Chcng.S.T..  etal.  (1977.  82p)  MP951 

Axial  double  point-load  tests  on  snow  and  ice.  Kovacs.  A . 

(1978.  Up )  CR  78-01 

Increasing  the  cfTecti  v  eness  of  sot!  compaction  at  bclow-frcez- 
ing  temperatures  Haas.  W.M .  et  ai,  (1978.  58p) 

SR  78-25 

Effect  of  temperature  on  the  strength  of  snow-ice.  Haynes. 

F.D..  (1978.  :5;)  CR  78-27 

Grouting  silt  and  sand  at  low  temperatures— a  laboratory 
investigation.  Johnson.  R.,  (1979,  .33p )  CR  79-05 
Grouting  silt  and  sand  at  low  temperatures  Johnson,  R . 

(1979.  p  937-950)  .MP  1078 

Temperature  effect  on  the  uniaxial  strength  of  icc.  Haynes. 
F.D..  (1979.  P667-68I}  .MP  1231 

CMKfNiter  applioitiMu 

Rexibic  pavement  resilient  surface  deformations.  Smith.  N . 

et  al,  (1975.  13  lev.es)  MP  1264 

Landsat  data  for  watershed  management.  Cooper.  S .  et  al. 

(I977,et50p)  MPIIM 

Safe  ice  loads  computed  with  a  pocket  calculator  Nevel. 

D  E .  (1979.  p  205-223)  MP  1249 

Conference  on  Computer  and  Physical  Modeling  in  Hydrau¬ 
lic  Engineering.  1980  Ashton.  G  D .  ed.  (1980, 492p ) 

MP  1321 

Top»eal  databases  Cold  Regions  Technology  on-line.  Lis¬ 
ton.  S  .  et  al.  (1985.  p  12-15)  MP  2027 

Computer  interfacing  of  meteorological  sensors  in  severe 
weather  Rancourt.  K ,  et  al.  (1985.  p  205-211) 

MP  2175 

Data  acquisition  in  USACRR  EL’s  Hume  facility  Daly.  S  F . 

ct  al.  (1985.  p  1053-1058)  MP  2089 

Cazenovia  Creek  Model  data  acquisition  sy'Stem  Bennett. 

B  M..  et  al,  (1985.  p  U24-I429)  .MP  2090 

Instrumentation  for  an  uplifting  icc  force  model  Zabilansky. 

U.  (1985.  p  1430-1435)  MP209I 

Is  advanced  technology  "the  gateway  to  irresponsibthty** 
Zufeit.  J  E .  (1919.  p.434.437)  .MP  2529 

OMipater  pregrMis 

l.ong  distance  heat  transmission  with  steam  and  hot  water 
Aamoi.  II  W  C .  et  al.  (1976.  39p  j  MP  938 

Computer  program  for  determining  electrical  resistance  in 
nonhomozeneous  ground  Arconc.  S  A .  (1977,  |6p ) 

CR  77-02 

Computer  derived  heat  requirements  for  buildings  in  cold 
regions  Bennett.  F  L.  (1977.  I  i3p )  SR  77-03 

Computer  routing  of  unsaturaied  fiow  through  snow  Tuck¬ 
er.  W  B .  et  al.  (1977.  44p ,  SR  77-10 

Finite  cScR'cnt  m<vael  of  transient  heat  conduction  Guy- 
mon.  G  L.  ct  al.  ,197*  |67p ,  SK  77-38 

I.and  treatment  modi***  of  the  CAPDF.T  program  Merry. 

Cl.  etal.,  1977.  4pj  MP  HU 

C*»mpi,ier  procedure  for  comparing  wastewater  treatment 
systems  Spaine.  P  A  .  et  al.  (1978.  p  335-340) 

MP  1155 

Computer  fiie  for  eiisting  land  application  of  wastewater  sys¬ 
tems  Iskandar.  I  K  .  et  al.  (I9M.  24p )  SR  78-22 

Design  of  liquid  waste  land  application  Iskandar.  I  K . 

(I'>79.  p65  **)  MP  1415 

Mu!ttvana*de  regression  algorithm  Blaisdell.  G  L.  ct  al. 

(1983.  4Ip}  SR  8.1-32 

Sumer-eal  simulation  of  Ka  ice  induced  gouges  on  the  shclv  es 
of  the  p<j»4f  .KCan*  Weeks.  W  F.  et  al  (1985,  p  259- 
261)  MP  1938 

Fortran  subroutines  for  zero-phase  digital  frequency  filters 
Albert.  I)  G . ,  19X6,  26p )  SR  86-04 

Tracking  freezing  front  movement  using  boundary  element 
metho.!  ilromadka,  TV,  II,  (1987.  58p)  SR  87-08 
Information  systems  ptanrir.g  study  Atkins.  R  T .  ct  al. 

(198*.  48pj  SR  87-23 

XVrRH/.4  user's  manual  O’S'eill.  K  ,  (198".  55p) 

SR  87-28 

Phase  change  heat  transfer  program  for  microc«.mputcrs 
Buzzeil.  GM  .  ct  al.  (19X1  pM5<65f>)  .MP  2383 


Computer-generated  graphics  of  river  ice  conditions  Btlel- 
lo,  MA.etal.  (I988.P2M-2I9)  MP  2509 

QuickDraw  data  structures  for  imsge  processing  LaPotin. 
P.J..  etal,  (1989.  t7p)  SR  89-08 

CoMputerized  simDlatioii 

Computer  simulation  of  the  snowmelt  and  soil  thermal  regime 
at  Barrow,  Alaska.  Outcalt.S  l..etal.  (I975.p.709-715] 

MP857 

Compute:  modeling  of  terrain  modifications  m  the  arctic  and 
sut^rctic.  Outcalt.  S  { .  ct  al.  (1977.  p  24-32) 

MP971 

Finite  element  model  of  transient  heat  conduction  Guy- 
mon.  G  L.  et  al.  (1977.  t67p)  SR  77-38 

Computer  model  of  municipal  snow  removal  Tucker.  W.B.. 

(1977.  7p)  CR  77-30 

Bubbler  induced  melting  of  ice  covers  Kcfibar.  R .  et  al. 

(1978.  p  362-366]  MP  1160 

Computer  simulation  of  urban  snow  removal.  Tucker,  W.B . 

ct  al.  ( 1979.  p  293-302)  MP  1238 

Numerical  modeling  of  sea  icc  m  the  seasonal  sea  ice  zone. 

Hibter.  W  D..  111.  (1980.  p  299-356)  MP  1 2M 

Dynamic  simulations  of  iccberg-scabcd  interactions  Bass. 

D.W..  et  al.  (1989.  p  137-151)  MP  2684 

Simulation  of  oil  slicks  in  rivers  and  lakes.  Shen.  H.T.etal. 
(1990.  29p)  CR  904)1 

CbMputers 

Microcomputer-based  image-processmg  system  Perovich. 
D.K..  et  ai,  (1988,  p  249-252)  MP  2385 

Concrete  tdnUxtvres 

Cements  for  structural  concrete  in  cold  regions  Johnson.  R.. 

(1977.  13p)  SR  77-35 

Antifreeze  admixtures  for  cold  weather  concreting  Prelimi¬ 
nary  test  results  Korhonen.  C.J..  et  al.  (1990.  8p) 

MP  2742 

Concrete  cnrlng 

Detection  of  moisture  in  construction  matcnals.  Morey. 

R.M .  et  al.  (1977.  9p )  CR  77-25 

Cements  for  structural  concrete  in  cold  regions.  Johnson.  R . 
(1977.  I3p)  SR  77-35 

Conmte  dnmMUty 

Freeze-thaw  tests  of  liquid  deicing  chemicals  on  selMtcd 
pavement  materials.  Minsk.  LD..  (1977.  I6p] 

CR  77-28 

Fabric  iftstailaiion  to  reduce  cracking  on  runways.  Eaton. 
RA.etal.  (1981.  26p)  SR8M0 

Concrete  betting 

Regulated  sec  concrete  for  cold  weather  construction. 
-Sayles.  F  H .  et  al.  (1980.  p  291-314)  MP  1359 

Concrete  ptvetnents 

Freezing  and  chawing  tests  of  liquid  deicing  chemicals  on 
selected  pavement  materials  Minsk.  LD .  (1979,  p  51* 
5t)  MP  1220 

Detection  of  cavities  under  c  vnercte  pavement-  Kovacs.  A . 

ct  al.  (1983.  4lp)  CR  83-18 

Salt  action  on  concrete  Sayward,  J.M .  (1984.  69p ) 

SR  84-25 

Cold-temperature  charactcnzation  of  polymer  concrete 
Bigl.  S  R  .  (1986.  46p )  MP  2521 

Porous  Portland  cement  concrete  as  an  airport  runw»  over¬ 
lay,  Korhonen.  C.  ct  al.  (1989.  20p )  SR  89-12 

Concrete  plncing 

Cold  weather  construction  materials.  Part  2-'Regutated-sct 
cement  for  cold  weather  concreting,  field  validation  of 
laborato'y  tests  Houston,  B  J  .  ct  al.  (1981.  33p ) 

.MP  1466 

Concrete  strenglb 

Cements  for  structural  concrete  m  cold  regions  Johnson.  R.. 

(1977.  Ijp,  SR  77-35 

Regulated  set  concrete  for  cold  weather  construction 
Saylcs,  F  II .  et  al.  (19X0.  p  291-314,  .MP  1359 

Structural  cvaluaiior.  of  porous  pavement  in  cold  climate 
Eaton.  R  A  .  et  al.  (19XD.  43p ,  SR  80-39 

Fabric  installation  to  reduce  cracking  on  runways  Futon. 

R  A .  et  a!.  (1981.  26p ,  SR  81-10 

Cold  weather  construction  materials.  Part  2  ^Regulated-set 
cement  for  cold  weather  concreting,  field  validation  of 
laboratory  tests  Houston.  B  3  ,  ct  al.  r)98l.  33p ) 

MP1466 

Deteriorated  concrete  panels  on  buildinp  at  Sondrestrom. 

Greenland  Korhonen.  C .  (1984,  1  Ip ,  SR  84-12 

Chemical  s«v!utions  to  the  chemical  problem  Minsx.  LD . 

(19X5.  p238.24i)  MP2224 

Brittleness  of  reinforced  concrete  structures  under  arctie  con¬ 
ditions  KivckXs.  t„.  ct  at.  (19X5.  p  111-121) 

MP  2272 

Low  temperature  cracking  susceptibility  of  asf^al;  concrete. 

Janoo.  VC.  ct  al.  {19X7.  p  39?.zj5,  .MP  2233 

Porors  Portland  cement  conrzete  as  an  airport  runway  over¬ 
lay  korhonen.  C.  etal.  (19X9.  :Op,  SR  89-12 

Concrete  strwetires 

Deteriorated  concrete  panels  on  hutidmgc  ai  V»ndrc»trom. 

Gree.nland  Korhonen.  C .  ,19X4.  1 1p ,  SR  84-12 

Brittleness  of  reinforced  concrete  striKiiires  under  arctic  eon- 
d**ions  KivekXs.  I..  el  aL  (I9X5,  28  i  14p| 

MP  1969 

Brittleness  of  retnf'-rced  concrete  structures  under  arctie  con¬ 
ditions  KivekXs,  I  ,  et  at.  (19X6.  20p)  <*R  86-02 

rooerrtes 

Cold-lemperalurc  characterization  of  polymer  concrete 

Higl.  .<IR,(|9X6.  46p,  MP  252f 


278 


SUBJECT  INDEX 


C— itatitf— 

CondenMUon  control  in  tow«slope  roofs  Tobiasson.  W.. 

(1985.  P.47-S9]  MP  2039 

Vapor  drive  mapa  of  the  U.S.A.  Tobiasson,  W..  et  al.  rl986. 

7p,  +  sraphS)  MP  2041 

Ro^destin  mcold  reaions.  Tobiasson.  W..  [1989.  p.l029> 
1037)  MP  24S1 

Caadacttoa 

Soil  hydraulic  conductivity  and  moisture  retention  features. 

Iniersoll.  J..  (1981.  lip )  SR  81-02 

Heat  conduction  in  snow.  Yen.  Y.C..  (1989,  p21-32) 

MP  2S44 

Canaenration 

Energy  conservation  in  buildings.  Ledbetter.  C.B .  (1976. 
Op.)  SR  76-17 

Canatiuctian 

Haines-FairbanLs  pipeline*  d  ‘ign.  construction  and  opera¬ 
tion.  Garfield.  D.E .  et  al,  (1977.  20p )  SR  774M 
Environmental  en^ncering.  Yukon  Rtvcr-Prudhoe  Bay  Haul 
Road.  Brown.  J .  ed.  (1980.  187p.]  CR  80-19 

Environment  of  the  Alaskan  Haul  Ro^  Brown.  J,.  (1980, 
p.3-52)  MP  I3S0 

Haul  Ro^  performance  and  associated  investigations  in  Alas¬ 
ka.  Berg.  R.L..  (1980.  p.S3-100j  MP  1351 

Revegetaiion  along  roads  and  pipelines  in  Alaska.  Johnson. 
UA..(1980.p.l29-150)  MP  1353 

Canatmctian  casts 

Life-cycle  cost  effectiveneu  of  modular  megastructures  In 
€oid  regions.  Wang.  LR.-L..  et  al.  (1976.  p.760-776] 

MP892 

Canatnictlan  atalpaicnt 

Specialized  pipeline  equipment.  Hanamoto.  B.  (1978. 

30p.)  SR  7845 

Construction  equipment  probkms  and  procedures*  Alaska 
pipeline  proicct  Hanamoto.  B .  (1978.  Up  ] 

SR  78-11 

Excavation  of  frozen  matenais.  Moore.  H.E .  et  al.  (1980. 

p.323-345)  MP  1360 

Planing  machines  for  building  runways  on  ice.  Mellor.  M.. 
(1989.  8p.  4-  attachments]  MP  2505 

Canatractian  anlcrMs 

Dctcctkm  of  moistttie  in  construction  materials.  Morey. 

R. M .  ct  al  (1977. 9p )  CR  77-25 

Remote  sensing  for  reconnaissance  of  proposed  construction 

site.  McKlm.HL.cCal.  (1978. 9  leaves)  MP  1167 
Roof  construction  under  wintertime  conditions:  a  case  study. 

Bennett.  F.L.  (1978.  34p )  SR  78-24 

Mechanical  properties  of  frozen  ground.  Ladanyi.  B .  et  al. 

(1979.  p.7-18)  MP  1726 

Time  constraints  on  measuring  building  R-valuci  Flanders. 

S. N..  (1980.  30p.)  CR  80-15 

Remote  sensing  for  earth  dam  site  Kicction  and  corstruetion 

materials.  Merry.  C.J..  et  al.  (1980.  p  ISS-170) 

MP  1316 

Resins  and  non-portland  cements  for  construction  in  the  cold. 

Johnson.  R..  (1980.  19p )  SR  10-35 

0>ld  weather  construction  materials:  Psrt  2— Rcgulated-Ki 
cement  for  cold  weather  concreting,  field  salidation  of 
l^oratory  tests.  Houston.  BJ .  ei  al.  (1981.  JJp.) 

MP  1466 

/n-siru  thermal  conductivity  measurcmcnis.  Atkins.  R  T.. 

(1983.  38p.]  MP2214 

BuUdtng  materials  and  acid  precipitation  Merry.  C.J .  ct  al. 

(1985.  40p.)  SR  8541 

Structure  data  bases  for  prcdKting  building  material  distnbu- 
tion.  Merry.  CJ.  ct  al.  (1985.  35p.]  SR  85-07 

Description  of  the  building  materials  data  base  for  New 
Haicn.  Connecticut.  Merry.  CJ.  ct  al.  (1985.  129p) 

SR  85-19 

Models  for  predicting  building  material  distribution  in  NE 
cities.  Merry.  CJ.etal.  (1985.  50p)  SR  85-24 

Construction  cn^neenng  community*  mstenab  and  diagnos¬ 
tics.  (1986.  54p.)  SR  8641 

Construction  matcruls  data  base  for  Pittsburgh.  PA  Merry, 
CJ .  et  al.  (1986.  87p )  SR  8648 

Description  ^  the  building  materisls  data  base  for  Portland. 

Maine  Merry.  CJ..  et  al.  (1916,  8Jp  j  SR  C6-I3 
DcKription  of  the  building  matenais  data  base  for  Cincinnati. 

Ohio.  Merry.  CJ.etal.  (1986.  g5p)  SR  86-31 

Inventorying  building  matcru^  Merry.  CJ .  (1986. 35p  | 

SR  86-33 

Acoustic  cmittions  from  composites  at  decreasing  tempera¬ 
tures.  Dutta.  P.K.ct  al.  (1988.  p  1090-1095) 

.MP2430 

On  the  desi^  of  polymeric  composite  structures  for  cold 
regions  ap^icalions.  Lord.  H\V..  ct  al.  (1981.  p435- 
458)  MP  2395 

Structural  fiber  composite  matenais  for  cold  regions  Dvtta. 

P.K.  (1988.  p  124-134)  MP  2405 

Dislnbutton  of  building  matcruls  exposed  to  acid  ram  Mer¬ 
ry.  CJ.  ct  al.  (1919.  156p)  .SR  8941 

f^ber  composite  malcrub  tn  ao  arctic  environment  Ihitta. 

P.K.  (1919.  p 216-225)  MP  2559 

Simple  and  economical  thermal  conductivity  measurement 
system.  Atkins.  R.T..  (1989.  p  108-116)  MP  2566 

C— Hnuow  belt  wcblnu 

Kinematics  of  continuous  belt  machines  Mellor.  M . 
(1976.  24p)  CR  76-17 

CanthiuaM  pernufriH 

Permafrost  and  active  layer  on  a  northern  AUskan  road 
Berg.  R.Uctal.  (1978,  P615-621)  MP  1102 


Bibliography  of  permafrost  soib  and  vegetation  in  the  USSR. 
Andrews.  M..  (1978.  t75p.)  SR  78-19 

ConvccHow 

Heat  transfer  over  a  vertical  melting  plate.  Yen.  Y.-C .  et  al. 

(1977.  I2pj  CR  77-32 

Free  convection  heat  transfer  characteristics  in  a  melt  water 
Uyer.  Yen.  Y.-C.  (1980.  p.S50-S56)  MP  1311 

Transport  equation  over  long  times  and  targe  spaces. 

O'Neill.  K..  (1981.  p.l665-167S)  MP  1497 

Boundary  integral  equation  solution  for  phase  change  prob¬ 
lems.  O'Neill.  K .  (1983.  p.1825-1850)  MP  2093 
Computation  of  porous  media  natural  convection  flow  and 
phase  change.  O'NeiU.  K..  et  al.  (1914.  p.2 1 3-229) 

MP  1895 

Experiments  on  thermal  coav^tion  in  snow.  Powers.  D .  et 
si.  (1985.  p  43-47)  MP2006 

Theory  of  natural  convection  in  snow  Powers.  D .  et  al. 

(1985.  p  10.641-10.649)  MP  1957 

Convective  heat  transfer  m  water  over  melting  ice  sheet. 

Lunardini.  VJ..  (1986.  pl42.51)  MP  2600 

Field  observations  of  theraiat  convection  m  a  subarctic  snow 
cover.  Johnson.  J.B..  et  al.  (1987.  p  105-1 18) 

MP  2439 

CanverslM  tables 

Improved  millivcdt-tempcrature  conversion  tables  for  copper 
coAstantan  thermocouples.  32F  reference  temperature. 
Stallman.  P  E .  ct  al.  (1976. 66p )  SR  76-18 


Performance  of  a  thermoay^ion  with  an  inclined  evaporator 
and  vertical  condenser.  Zarltng.  J.P..  et  al.  (1984.  p.64- 
68)  MP  1677 

Heating  and  cooling  method  for  measuring  thermal  conduc¬ 
tivity.  McGaw,  R .  (1984.  8p)  MP  1891 

Laboratory  tests  and  anaJ^  of  thermosyphons  with  inclined 
evaporator  sections,  zarltng.  J.P..et  al.  (1985.  p.31-37) 

MP  1853 

Thermal  stabilization  of  permafrost  with  thermosyphons. 
Zarting.  J.P..  et  aL  (1990.  p.323-328)  MP  2583 


Temperature  effects  tn  compacting  an  asphalt  conerete  over¬ 
lay.  Eaton.  R.A..etal.  (1978.  ^I46-1S8)  MP  1083 
Reid  cooling  rates  of  asphalt  concrete  overlays  at  low  temper¬ 
atures.  Elton.  R.A..  et  d.  (1980, 1 1^)  CR  ^34 
International  Sjrmposium  on  Cold  Regions  Heat  Transfer. 
1989.  (1989.  314p.)  MP  2636 

Caallng  system s 

lee  engineering  complex  adopts  heat  pump  energy  system 
Aamot.  H.W.C.  (1977.  p  25-26)  MP  893 

Experimental  scaling  study  of  an  annular  flow  ice-water  heat 
sink.  Siubscad.  J.M..  et  al  (1977.  54p.)  CR  77-15 
Some  experiences  with  tunnel  entrances  in  permafrost.  Li- 
nell.  K.A..  ct  aU  (1978.  p  813-819)  MP  1187 

Waste  heat  ucilizacion  through  soil  heating.  McFadden.  T.. 
ctal.  (1980.  p  105-120)  MP  1363 

Care  rampltrt 

Subsurface  explorations  in  permafrost  areas.  Cass.  J.R..  Jr.. 

(1959.  p  31-41)  MP885 

Dnllmg  and  coring  of  frozen  ground  in  northern  Alaska. 
Spring  1979.  Uwson.  D.E..  ct  al  (1980.  14p ) 

SR  88-12 

Devclopir.^^t  of  a  frazil  ice  *ampkr.  Broi.Kcti.  B  E>,  ct  al. 
(1916.  I2p)  SR  86-37 

CsiTosUa 

Salt  action  on  concrete.  Strward.  J  M .  (1984.  69p ) 

SR  84-25 

Chemical  solutions  to  the  chemical  problem  Minsk.  LD . 
(1985.  p  238-244)  MP  2224 

Cost  aniysb 

Propane  dispenser  for  cold  fog  dissipation  s)rstcm.  Hicks. 

J.R.ctal.(l973.3lp)  MP  1833 

Msnagement  of  power  plant  waste  heat  in  cold  regions.  Aa- 
mot,  H  W.C.  (1975.  p  22-24)  MP  942 

Protected  membrane  roofs  in  cold  regions.  Aamot.  H  W  C . 

et  al.  (1976.  27p.)  CR  7642 

Evaluation  of  an  air  cushion  vehicle  m  Northern  Alaska. 

Abcle.  G.etal.(1976.7p,  MP894 

Long  distance  hca*  iransmiuton  with  steam  and  hot  water 
Aamot.  H  W.C.  ct  al.  (1976.  39p )  MP  931 

Some  economic  benefits  of  ice  booms.  Perham.  R.E.. 

(1977.  p.570- 591)  MP9S9 

Waste  heat  recovery  for  butldtng  heating.  Sector,  P.W., 
(1977,  34p)  SR  77-11 

Installation  of  loose-laid  inverted  roof  system  al  Fori  Wain- 
wright.  Alaska  .Schaefer.  D .  (1977.  27p  |  SR  77-18 
Investigation  ice  clogged  channels  in  the  5t  Marn  River 
Mellor.  M.ct  at.  (W8.7JP,  MP  1178 

Cost'ClTcctive  use  of  municipal  wastewater  treatment  ponds 
Reed.  S  C .  Cl  al.  (1979.  M77-300)  MP  1413 

Cost  of  land  trratment  systems.  Rccd.  S.C .  ct  al.  (1979. 

I35pi  MPI387 

Cost  of  ice  damage  to  shoreline  structures  dunng  navigatum 
Carey.  K  L.  (1910.  3Jp )  .SR  80-22 

l.east  life-cycle  costs  for  insulation  m  Alaska  Randers. 

S  S .  el  al.  (1982, 47p  |  CR  82-27 

Simple  design  procedure  for  heat  transmission  system  piping 
Phettcplace.  O .  (1945.  P  t  r4R.|753}  MP  1942 

Simulation  of  distfKt  heating  systems  for  piping  design 
Phettcplace.  O  .  (1919.  27p  ,  MP  2744 

Optimal  sizing  of  disinci  hcatmg  pipes  Phettcplace.  O . 
(1919.  25P)  MP  2747 


CcNiafermetsures 

Ice  fog  suppression  using  monomolecular  films.  McFsdden, 

T.,  (1977,  p.361-367)  MP  956 

Fabnc  installalion  to  reduce  cracking  on  runways  Eaton. 

R.A .  et  al.  (1981.  26p)  SR  81-18 

Stabilizing  fire  breaks  in  tundra  vegetation  Patterson.  W.  A.» 

III,  et  al.  (1981.  p.188-189}  MP  1104 

Decontamination  of  chemical  agents  on  the  winter  battlefield. 

Parker.  L.V..  (1988.  48p )  CR  88-07 

Use  of  off-rosd  vehicles  and  mitigation  of  effects  in  Alaska 
permafrost  environments*  a  review  Slaughter.  C.W ,  ct  al. 
(1990.  p  63-72)  MP2682 

Cra^  pmpagatioa 

Mechanisms  of  crack  growth  in  quartz.  Martin.  R.J ,  lit.  et 
al.  (1975.  p  4837-4844)  MP  855 

Resistance  of  elastic  rock  to  the  propagation  of  tensile  cracks. 
Peck.  L.  ct  al.  (1985.  p.7827.7836)  MP  2052 

Crackfaig  (fracturing 

Thermal  and  load-assocutcd  distress  tn  pavements.  John¬ 
son.  T.C.  ct  al.  (1978.  p  403-437)  MP1209 

Asphalt  concrete  for  cold  regions  Dempsey.  B  J..  et  al. 

(1980.  55p)  CR  80-05 

Acoustic  emission  and  deformation  response  of  finite  ice 
plates.  Xirouchakis.  P.C..  et  al.  (1981,  p  123-133) 

MP  1436 

Fabnc  installation  to  reduce  cracking  on  runwa)rs  Eaton. 

R  A.et  al.  (1981.  26p)  SR  81-10 

Airport  pavement  distress  in  cold  regions.  Vinson.  T.S .  et 
al.  (1987.  p.981-1012)  MP  2234 

Fracture  of  S2  columnar  freshwater  tcc  floating  double  can¬ 
tilever  beam  tests  Bcrnky.  D.L..  et  al.  (1988.  pl52- 
16!)  MP2493 

Fracture  experiments  on  freshwater  and  urea  model  ice. 

Bentley.  D.L.  ct  al.  (1988.  I52p)  MP  2582 

Performance  of  pavement  at  Central  WUconsin  Airport. 

Surk.  J .  ct  al.  (1989.  p92-103)  MP  2463 

Use  of  soft  grade  asphalts  in  airfields  and  highway  pavements 
in  cold  regions  Janoo.  V.C.  (1990, 47p)  SR  98-12 
Ckaefcs 

Rm  quake  (a  rare  and  poorly  explained  phenomenon).  Dcn- 
Hartog.SL.  (1982.  p.173.174)  MP  1571 

Use  of  low  viscosity  asphatu  in  cold  regions.  Janoo.  V.C. 
(1989.  p  70-10)  MP2462 

Cr*^ 

Isua.  Greenland:  glacier  freezing  study.  Ashton.  G.D.- 
(t97g.p  256-264)  MP  1174 

Application  of  the  Andrade  equation  to  creep  data  for  ice  and 
frozen  soil.  Ting.  J.M.,  ct  al.  (1979,  p  29-36) 

MP  1882 

Creep  model  for  constant  stress  and  constant  strain  rate. 

Rsh,A.M.  (1984.  p  1009-1012)  MP  1766 

Creep  of  a  strip  footing  on  lec-nch  permafrost  Sayles.  F  H . 
(1985.  p  29-51)  MP1731 

Cre^  properties 

Thermal  and  creep  properties  for  frozen  ground  construetioft. 

Sanger.  ei  (1978.  p.9S-l  I7|  MP  1624 

Thermal  and  creep  properties  for  frozen  ground  construction. 
Sanger.  F.J..  et  al.  (1979.  p  31 1-337)  MP  1227 

CREV'ASSE  DETECnON 

Oversnow  transport.  Mellor.  M.  (1963.  58p.  (Mus  ap¬ 
pends.)  M  III-A4 

Crevasses 

Small-scale  strain  measurcmcnis  on  a  glacier  surface.  0>t- 
beck.  SC.  ctal.  (1971.  p  237-243)  MP993 

Depth  of  water-filM  crevasses  of  glaciers  Weertman.  J . 

(1973.  p  139-145)  MP1844 

Depth  of  water-filled  crevasses  that  are  closely  spaced  Rob¬ 
in.  G  de  Q .  et  al.  (1974.  p  543-544)  .MP  1838 

Iceberg  thickness  and  crack  deieetion  Kovacs.  A .  (1978. 

P 131-145)  MP1128 

Modified  theory  <•(  bottom  crevasses  Jezek.  K.C..  (1984. 

P 1925-1931)  MP28S9 

Can  rcltcl  crevasse  plumes  on  antarctic  icc  shelves  reveal  a 
histo'y  of  lee-siream  fluctuation  MacAyeal.  D  R  .  et  al, 
(1918.  p  77-82)  MP2468 

Cryablaiapr 

Sea  ice  and  icc  algae  relationships  in  the  Weddell  Sea  Ack¬ 
ley.  S  F.  et  al.  (1978.  p  70-71)  MP  1283 

Standing  crop  of  algae  in  the  sea  tee  of  the  eddell  Sea  region. 

Ackley.  S  F.  et  al.  (1979.  p  269.281,  MP  1242 

Choanoflagcllala  from  the  Weddell  Sea.  summer  1977. 

Buck.  K  R  .  (1980.  26p )  CR  80-16 

Physical  mechanism  for  establishing  alpi  populations  in  frazil 
ICC  Garrson.  I)  L.  et  al.  (1983.  P  363-365) 

MP  1717 

ReUtive  abundance  of  diatoms  m  ^kcddell  Sea  pack  ice 
Garkc.  D  B .  et  al.  (1983.  p  181-182)  MP  1786 

Seaiccandbiologicalactivitv  in  (he  Antarctic  Oarkr.DB. 

etal.  (1984.  p  2087-2095)*  MP  1701 

Sea  ICC  mtcrobul  communities  m  Antarctica  Garnson. 
I)  {..  et  al.  (1986.  p  243  :50,  MP  2026 

Cryufrulc  processes 

Morphology  of  the  North  .Mope  Walker.  H  J .  (1973.  p  49- 
52,  MP  1004 

Cryattalc  soils 

Bibliography  of  sml  conservation  activities  in  ('S.SR  perma¬ 
frost  areas  Andreuv,  M .  (1977.  I  I6p ,  SR  77-07 
Antarctic  soil  studies  using  a  scanning  electron  microscepe. 

Kumai.  M.  et  a!.  (1978.  p  106.112,  MP  1386 

Bibliography  of  permafrost  soils  am!  vegetation  in  the  USSR 
Andrews.  M.  |I9?8,  |75ni  SR  78-18 


279 


SUBJECT  INDEX 


Qrystal  growtli 

Simulation  of  planar  instabilities  during  solidification  Sub 
Itvan.  J.M..  St.,  ct  al.  (1987.  p.SMllj  MP  2585 

Qrystsl  orietitatiefi 

Structural  growth  of  lake  ice.  Gow,  A  J..  ct  al.  (1977, 24p.) 

CR  77411 

Oystal  study  tcdmivw* 

deducing  strain>free  flat  surfaces  on  single  crystals  of  ice. 
comments.  Tobin.  T.M..  (1973,  p.5l9-520) 

MP  1000 

CryaUls 

Synoptic  meteorology,  crystal  habit,  and  snowfall  rates  in 
Northeastern  snowstorms.  Ryerson.  CC.  ct  al.  (1989. 
p.335-345,  MP  2599 

CbMcice 

Abnormal  internal  friction  peaks  in  stnglc'crysul  ice  Stall- 
man.  P.E..  et  al.  (1977.  15p.)  SR  77-23 

^leeeta 

Interaction  of  gravel,  surface  drainage  and  culverts  with  per* 
mafrosL  Brown.  J..  ct  al.  (1984.  35p.]  MP  2215 

Oikttiig  toots 

Kinematics  of  axial  rotation  machines  Mellor.  Si.,  (1976. 

45p.)  CR  74-16 

Kinematics  of  continuous  belt  machines.  Mellor.  M . 
(1976.  24p)  CR  74-17 


Eeolo^cal  effects  of  oil  spills  and  seepages  in  cold-dominated 
environments.  McCbwn.  B  H..  et  al.  (1971,  p.6t-65j 

MP905 

Effects  of  hovercraft,  wheeled  and  tracked  vehicle  traffic  on 
tundra.  Abcle.  C..  (1976.  p  186*215)  MP  1123 

De-king  using  lasers  Lane.  J.W..  et  al.  (1976.  25p  i 

CR  74*10 

Air-cushion  vehkle  effects  on  surfaces  of  Alaska's  Arctk 
Slopes.  SUughter.  CW .  (1976.  p  272-279) 

MP  1384 

*  wfe  damage  to  tundra  soil  and  vegetation  Walker.  D.  A. 

r  ai.tl9T7,49p)  SR  77-17 

£f  <  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Lo.  eiy.  /tlaska.  Abele.  G..  et  al,  (1977.  32p ) 

SR  77-31 

Second  progress  report  on  oil  spilled  on  permafrost.  McFad- 
den.T..ctal.(1977.46pj  SR  77-44 

Inundation  of  vegetation  in  New  England.  McKim.  H  L..  et 
al.  (1978.  13m  MPU49 

1977  tundra  (ire  at  Kokdik  River,  Alaska.  Hall.  D  K ,  ct  al. 

(1978.  lip )  SR  78-10 

Effects  of  low  ground  pressure  vehKie  traffic  on  tundra. 

Abcle.  C .  ct  al.  (1978.  43p)  SR  78-14 

Effects  of  winter  military  operations  on  cold  regions  terrain 
Abele.  C..  et  al.  (1978.  34p )  SR  7M7 

Crude  oil  spills  on  Mack  spruce  forest  Jenkins.  T.F..  el  al, 
(1978.  P.305-323J  .MP  1185 

Undersea  pipelines  and  cables  m  poL*  waters.  Mellor.  M . 

(1978.  34p)  CR  78-22 

BiMiogriphy  of  permafrost  soils  and  vegcution  in  the  USSR 
Andrews.  M..  (1971.  I75p.)  SR  78-19 

Tundra  recovery  since  1949  near  Rsh  Creek.  Alaska  Law- 
son.  D.E.  ct  al.  (1978.  Sip )  CR  78-28 

niyskal  and  thernul  disturbance  and  protection  of  perma¬ 
frost.  Brown.  3.  el  al.  (1979.  42pi  SR  79415 

Cost  of  ice  damage  to  snorelinc  structures  during  navigation. 

Carey.  KU.  (1980.  33p)  SR  80-22 

Effnts  of  a  turvdra  fire  on  soil  and  vegetation  Racine.  C. 

(1910.  21p)  SR  80-37 

Crude  oil  spills  on  subarctk  permafrost  in  i.-itcrior  Alaska. 

Johnson.  L.A .  et  aL  (1980. 67p)  CR  80-29 

Pothole  primer,  a  public  adminislrator's  guide  to  understand¬ 
ing  and  managing  the  pothole  pioblem  Eaton.  R.A . 
coord.  (1981.  24p)  MP  1414 

Ecological  impact  of  vehicle  traffic  on  tundra  Abcle.  G , 
(1981.  MI-37)  MP  1443 

Surface dbturbance  and  protection  during  ec«xiomic  develop¬ 
ment  of  the  North.  Brown.  J .  et  al.  (1981.  iXp ) 

MP  1447 

Alaska  Good  Friday  carthqiuke  of  1964.  Swinrow.  G  K  . 

(1982.  26p)  CR  82-01 

Potholes:  the  problem  and  solutions  Eaton.  R  A .  (1982. 

P.160-t62)  MP  1504 

Effects  of  inundation  on  six  vaneties  of  lurfgra&s.  Erbisch. 

F.H  .  et  a!.  (1982.  25p)  SR  82-12 

Long-term  effects  <4  off-road  v  chicle  traffic  on  tundra  terrain 
Abele.  G..  et  al.  (1984.  p  283-294)  MP  1820 

Dmm 

Ice  breakup  on  the  Chena  River  1975  and  1976  McFadden. 

T.  et  a!.  (1977.  44p.)  CR  77-14 

Working  group  on  ice  forces  on  structures.  Carstens.  T .  cd. 

(1980,  |46p)  SR  10-24 

Limnology  of  Lake  Koocanuta.  MT.  the  1947.1972  study 
Bonde.TJil.ctal.(l983.  lS4p)  .SR  82-21 

Tailwater  flow  conditions.  Fcrttck,  MG.  ct  al.  (1983. 

3tp.)  CR  83417 

Modeling  rapidly  varied  flow  in  tailwatcrs  FcrrKk.  M  G ,  et 
at.  (1984.  p  271-289,  MP  1711 

Design  and  performance  of  water-retaining  embankments  :n 
permafrost  .Saytes.  F  H .  (1984.  p  31*42)  .MP  1850 

Survey  of  ice  problem  areas  m  navigable  waterways  /ufelt. 

J.c(al.(t985.  32p)  SR  85-02 

Embankment  dams  on  permafrost  .Sayles.  l-H  {‘98^ 
lOfp.)  Sit  87*11 


Ice  formation  downstream  of  Oahe  Dam— 1987-1988  winter 
Ashton.  C.D .  (1911.  37p )  MP  2504 

Ice  cover  formation  downstream  of  a  reservoir.  Ashton. 

G.D..  (1988.  p.189-198]  MP  2498 

Effect  of  Toston  dam  on  upstream  icc  conditions.  Ashton. 

G.D..(1989,9p)  SR  89-14 

Unconventional  power  sources  for  ice  control  at  locks  and 
dams  Nakato,  T..  et  al.  (1989.  p  107-126] 

MP2572 

Data  processing 

Remote  sensing  plan  for  the  AIDJEX  main  experiment 
Weeks.  W.F.  et  al.  (1975.  p.21-4g)  MP  842 

Analysis  of  snow  water  equivalent  using  LANDSAT  data. 

Merry.  C.J..  et  al.  (1977.  16  leaves)  MP  1113 

Automatic  data  collection  equipment  for  occanographk  ap¬ 
plication  Dean.  A  M .  Jr .  (1978.  p  1 1 11-1121) 

MP  1028 

Multivariable  regression  algorithm  Blaisdell.  G  L.  et  at. 

(1983,  4lp)  SR  83-32 

UKr's  guide  for  the  BIBSORT  program  for  the  IBM-PC  per¬ 
sonal  computer.  Kyriakakis.  T..  ct  al.  (1915.  6lp ) 

SR  85-04 

Arctic  research  of  the  United  States.  Vol  2.  (1988.  76p) 

MP2379 

Alaska  SAR  facility:  an  update.  Weller.  G .  et  al.  (1988. 

p  27-31)  MP2380 

QuickDraw  data  structures  for  image  processing  LaPotin. 

PJ..etal,(19l9,  17p)  SR  09-00 

Interfacing  geographk  data  with  reablime  hydrolo^  fore¬ 
casting  models  Eagle.  T.C.  et  al.  (1989.  p  857-861) 

MP  2527 

Data  reduction  of  COES  information  from  DTP  networks. 
OcCoff.  G.W..  et  al.  (1989,  1 5p )  SR  89-29 

Onto  tr—tmiitian 

Near  real  time  hydrolo^c  data  acquiution  utilising  the 
LANDSAT  system  McKim.  H.L.  et  al  (!975.  p200- 
211)  MP1855 

Communication  in  the  work  placr  an  tcokigtcal  penpective. 

Udbettcr,  C.B .  (1979.  19r )  SR  79-03 

Landsat  data  collection  (datform.  south  central  Alaskau  Hau¬ 
gen.  R.K .  et  al.  (1979.  17  refs-j  SR  79-02 

CRREL's  expcnences  of  remote  sensing  technology  transfer 
to  the  Corps  user.  Merry.  CJ..  (1987.  p.271-273) 

MP2550 

Satellite  data  collection  platforms  for  temperature  mcasure- 
mcnls  Daly.  S  F..  ct  al.  (1989.  |4p.)  SR  89-37 

Dteamptiri— 

Proceedings  1972  Tundra  Biomc  symposium.  (1 972j2Mp^^^ 
PacaiilainiMrtaw 

DceontaminatuMi  of  chemical  agents  on  the  winter  battlefieldL 
Parker.  LV .  (1988. 4lp ,  CR  88*07 

Defects 

Guide  to  managing  the  pothole  problem  on  roads.  Eaton. 
RA.etal.  (1981.  24p)  SR  81-21 

DcfaniMtlan 

Technique  for  measuring  radial  deformation  during  repeated 
tnaxul  testing.  Cole.  D.M .  (I97g.  p426^25^ 

MP  1157 

Pavement  deflection  afler  freezing  and  ihawmg.  Chamber- 
lain.  EJ.  (1981.  lOp)  CR  81-15 

Blisters  in  built-up  roofs  due  to  cold  weather.  Korhonen.  C. 

Cl  al  (1983.  12p)  SR  83-21 

Restlieni  modulus  detcrminatiofi  for  frost  conditions. 
ChamberUin.  EJ .  et  al.  (1989.  p  320-333)  MP  2549 
Dcgradatian 

Modifications  of  permafrost.  East  Oumalik.  Alaska.  Law* 
son.  D  E.  (1912.  33p )  CR  82-34 

On  the  design  polymerK  composite  structures  for  cold 
regions  applications  l.ord.  II  W,  et  al.  (1988.  p435* 
458)  MP  2395 

Degree  days 

Untfled  degree-day  method  for  riv  cr  ice  cov  e?  thickness  vtmu- 
Uiton.  5hen.  H  T..  ct  aL  (1985.  r54.62)  .MP  2845 
Thai  ice  growth  Ashton.  O  D ,  (1989.  p.564«566| 

.MP  2457 

Delaware  Bay 

Remote  sensing  data  for  water  masses  m  Delaware  Bay  and 
ad;accni  wetlands  Ackicson. SO  .  ct  al.  (|9X5.  p.ll23- 
1129)  MPI949 

Density  (mass/talaaic) 

Temperature  effects  m  compacting  an  as^ialt  concrete  over* 
Uy  F.aton.  R  A .  ct  aL  (1978.  p.l46-t58)  .MP  1883 
Soil  infiltration  land  treatment  sites  Abele.  G .  et  al. 

(1980.  4|p.)  .SR  80-34 

Arctic  Ocean  temperature,  salinity  and  density.  March-May 
1979  MePhee.  MG.  (1981.  20p)  SR  1 1-05 

{.aboratory  and  fleld  use  of  soil  tensiometers  above  and  below 
OdcgC  Ingcrsoll.  J.(  1981.1 7p,  SR  81*47 

Approvimate  solution  to  conduction  freezing  with  density 
varMtwm  l.uaardini.  V  J  ,  (|9I3.  p43*45)  MP  1598 
Depth  hwar 

Growth  of  faceted  crystals  in  a  snowr  cover  Cotbeck.  S  C . 
(1982.  I9p)  CR  82*29 

Drsifii 

Archite-'lural  programming  Making  socially  responsive  af* 
chtteciure  more  acccttiMe  I  edheiter.  C  B .  (1978.  7p , 

SR  78-42 

Some  aspects  of  Soviet  trenching  machines  Mellor.  M . 

(1980.  I3p)  SR  40417 


Cbmpacted-snow  runways:  design  and  construction  guide- 
lines  for  Antarctica.  Russcll-Hcad.  OS.  et  al.  (1989. 
6lp)  SR  89-18 

Roof  design  in  cold  regions.  Tobiasson.  W..  (1919,  p.l029* 
1037,  MP  2451 

Development  and  design  of  sludge  freezing  beds  Martel. 

CJ..  (1989.  p.799-801,  MP  2554 

Remote  water-temperature  measurement.  Daly.  S .  (1989. 

6p,  MP2722 

New  approach  for  sizing  rapid  inflltraiion  systems  (discussioo 
and  closure)  Reed.  S  C.  et  al.  (1989.  P  879-882, 

MP  2712 

Dcsiga  crilefte 

Snow  load  design  criteria  for  the  United  States.  Tobiasson. 

W..<taL(l976.p.70*72)  MP947 

BiMiography  on  harbor  and  channel  design  in  cold  rejuons. 
Haynes.  F.D .  (1976.  32p)  CR  74-83 

Chances  coming  in  snow  lo^  design  criteria.  Tobiasson.  W.. 

[i::9.p4l3ii8)  Mf  M12 

Chan-'escomingtnsnowloaddesigncritena.  Tobiauon.W'.. 

(19*9.  p.918-920)  MP  2458 

Simulation  of  district  heating  systems  for  piping  design. 

PhettepUee.G.(1989.  27p.)  MP2744 

Optimal  sizing  of  district  hating  pipes.  Phetteplace.  G.. 

(1919. 25p)  MP2747 

Preliminary  design  guide  for  arctic  equipment.  Walsh.  M  R.. 
et  al.  (1989.  35p )  SR  89-13 

Detectfwn 

Detecting  wet  roc^  insulation  with  a  hand-held  infrared  cam¬ 
era.  Korhonen.  C..  et  al.  (1978,  p  A9'A15) 

.MP  1213 

Research  on  roof  moisture  detection.  Tobiasson.  W..  et  aL 
(1978. 6p,  SR  78-29 

BiWiography  on  techniques  of  water  detection  in  cold  regions. 

Smi^  O.W..  comp.  (1979.  75p)  SR  79-18 

Detection  of  Arctic  water  supplies  with  geophysical  tech¬ 
niques.  Arcone.  S.A..  et  al.  (1979.  30p.)  CR  79-15 

Roof  moisture  survey.  Korhonen.  C .  et  al.  (1980.  31p , 

SR  88-14 

Detection  of  sound  by  persons  buned  under  snow  avalanche. 

Johnson.  J.B .  (1984.  p.42-47,  MP  1928 

Detection  of  buried  ttbliiics  1^.  S  R..  ct  U.  (1984. 34^) 

CR  84-31 

Locating  buried  utilities.  Bi^  S  R ,  (1985.  48p ) 

SR  8S-I4 

Mmc  detection  in  cc4d  rcipbns  using  short'PulK  radar.  Ar« 
cone.  S  A..  (1985.  14p ,  SR  tS-ZI 

Construction  engineering  community*  matenab  and  diagnos¬ 
tics.  (1984.  S4p.)  SR  8481 

Effects  of  water  and  ice  on  the  scattering  of  diffuse  reflectors. 

Jezek.  K.C.  ei  aL  (1984.  p  259-269,  MP  2444 

Detecting  under^oufid  obie^/ulthlks.  Hironakau  M.C..  ct 
al  (1987.  p  34-43}  MP2281 

Preiimmary  development  of  a  fiber  optic  sensor  for  TNT. 

Zhang.  Y..  et  al.  (1988.  lip.,  SR  48-84 

Experimental  and  theoretical  studies  of  acousiie-to-scisfiiic 
coupling.  A!h.nt.DG.(1988.p.l9-31,  MP  2432 

Analytical  method  for  determining  tetrazcnc  in  smL  Walsh. 
M.E.  et  al.  (1988.  22m 

Detection  of  coarse  sediment  movement  using  radio  transmit¬ 
ters.  Chachc.  EF„  St.,  et  al.  (1989.  p  367.373<8), 

MP2752 

Single  fiber  measurements  for  remote  optical  detection  of 
TNT  Zhang.  Y.etal.  (1989.  Tp.,  SR  •9-18 

DrtannHan  worn 

Review  of  antitank  obstacles  for  winter  use.  Richmood. 
P.W..  (1984.  !2p ,  CR  84-25 

Detroil  RHcr 

Water  quality  dunnt  winter  river  navigation  seasrmi.  Met- 
ten.  R.S .  (1918.  56p ,  -SR  88-18 

DculcrlwR  oaMe  Set 

Mass  transfer  along  icc  surfaces.  Tobin.  T.M .  et  aL  (1977. 
p,34.37,  MP  1891 

Dtcirctrle  properties 

Electrical  resativity  profile  of  permafrost.  IfocLvua.  P. 

(1974,  p  28-34,  MP  1845 

Excavating  rock.  tcc.  and  frozen  ground  by  eleclronugnetK 
radiation.  Hockstra.  P.  (1976.  ITp.,  CR  7^34 

Interna!  properties  of  the  KC  sheet  at  Cape  Folger  by  radu> 
echo  sounding  Kchher.  T  E.  el  al.  (1978,  12p , 

CR78-84 

Interaction  of  a  surface  wave  with  a  dieiectnc  slab  diKon* 
tmmty.  Arcone.  S  A .  et  aL  (1978.  lOp ,  CR  78-88 
Anisotropic  properties  fvf  Ka  ice  Kovacs.  A .  ct  at  it979. 

P  5749-5759,  MPt258 

Ijqwd  distribution  and  the  dieiectnc  consunt  of  wet  snow 
CoIbrck.se.  (1980.  p  21*39,  MP  1349 

VHF  eiectnea!  properties  frozen  gfrwmd  near  Point  Barrow. 

Alaska  Arcone.  S  A .  et  al,  (1981.  ISp,  CRfeIt3 

Ground  dieiectnc  properties  Arceme.  5 A,  cl  al.  tl982. 

IIP)  CR  82-84 

laN^atory  fneasorements  of  sot!  electric  properties  beiwecn 
0  I  and  5  GHz.  Delaney.  A  J .  et  al.  (|982.  1 2p j 

CR  •2-10 

Diel-clfK  properties  id  ihawnJ  active  layers  Arciwie.  S  A . 

ct  al.  (1982.  p6l8.6:6)  MP  1547 

FfT*;ci  of  X*ray  irradiation  on  internal  frKtion  and  dieiectnc 
relaxation  of  ice  Itapki.  K .  ct  al.  (1983.  p 

Field  dieiectnc  measurements  of  frozen  silt  using  V||F  pulses 
Arc.vne.  S  A .  et  aL  (1984.  p  29-37,  MP  1774 


280 


SUBJECT  INDEX 


Dicicctne  mcasurcmcnu  of  fiozen  stU  uMnf  time  domun  rc> 
fketometry.  DeUney.  A  i .  ct  -1994.  p  39*46) 

MP  im 

Couui  wivcfutdc  rcflcctomctry  for  frozen  ground  end 
Delaney.  A  J.ctftl.  (1914.  p 429^31)  MP2«4t 

DtelectrK  studies  of  permafrost.  Arc>M:e.  S  A  .et  al.  (1915. 

p  3*5)  MP  1951 

Analysis  of  wide*anf!e  rr^cclton  and  refraction  measure* 
ments.  Morey.  R.M .  et  al.  (I9S5.  p  53*60) 

.MP  1955 

Structure  and  dielectric  properties  at  4 1  and  9.5  GHz  of 
salirw  ICC  Arcoae.  S  A.  et  al.  (19S6.  p.  14,211-14.303) 

MP  2lt2 

Sin^*horn  rcfleetometry  for  m  i:ru  dKlectnc  measurements 
at  microwave  frequencies.  Arcone.  S  A .  et  al.  (1911. 
p.19-92)  MP  2553 

Electromagnetic  measurements  of  a  second*year  sea  ice  floe 
fCovacs.  A.  etal.(19Sl.p  121-136)  MP  2546 

Unfrozen  water  content  of  sotb.  Smith.  M  W..  e:  at.  (1911. 

llp)  CKM-lt 

Correlation  fimction  study  for  sea  ice.  Lin.  F.C.  et  al. 

(I9tt.  p  14,055*14.063)  MP  2511 

Inves'igatioru  of  dieleetnc  properties  of  some  frozen  matert* 
ab.  Arcone.  S  A.  etal  (1919.  Up )  CK  99-94 

Estimating  sea  ice  thickness  usir^  data  from  impulse  radar 
soundings.  Kovacs.  A.  et  aU  (19S9.  lOp )  CK  99-22 
PMfcitin 

Tran^ort  ^uation  over  long  times  and  large  spaces. 

O'Neill.  K .  (1991.  p.l665-l675)  MP  1497 

Wetting  fronts  in  porous  medm.  Nakano.  Y .  (1993.  p  71- 
79)  MP  1729 

Soil-water  difTusivity  of  unsatursted  frozen  soiU  zi  subzero 
temperatures.  Nakano.  V..  et  al.  (1993.  p  9(9-993) 

MP  1664 

Dtffesivity  of  honzonul  uater  flow  tbrou^  porous  media 
NaUno.  Y..  (1995.  p  26-31)  MP  tUI 

Transport  of  water  ..1  frozen  sdi  6.  Effects  of  temperature 
Nakano.  Y..ct  at  (1997.  p44.50)  MP22I5 

Effecb  of  water  nnd  ice  ta)efs  on  the  scattering  properties  of 
diffuse  reflectors,  iezek.  K.C..  et  at.  (1997.  p.5i43- 
5147)  MP259t 


Geophysical  meiHods  for  hydrocogtea!  tsvestigstiorts  in  per- 
morose  regiofis.  Hockstra.  P..  (1976.  p.7  5*90) 

MP952 

GimatK  and  dcndroclimattc  indim  in  the  dtsconttnuous  per* 
mafros:  zone  of  the  Central  Alaskan  Uplands.  Haugen, 
ft  K .  et  aL  (1979.  p.592*;9t)  MP  1999 

Permafrost  and  active  layer  on  a  nonkem  Alaskan  road 
Berg.  It  L.eial.  (1979.  p  615*6:1)  MP  1102 

Bibliofraphy  of  permafrost  socb  and  vegetation  m  the  USSR. 

Andrews.  M .  (1979.  I75p.)  St  79*19 

Sedunent  load  and  channel  cHarxtenstics  m  subarctic  uriaad 
catchments.  Sbughter.  C.W ,  et  aL  (1991,  p  39-41) 

MPI5I9 

Runoff  from  a  small  subarctic  watershed.  Alaska  Chacho. 

E.F..ctaL(H93.rn5*120)  MP  1654 

Mibgauve  and  remedial  measures  for  chdied  ptpdmes  in  *211- 
coetiauma  permafrost  Saylcs.  F 11 .  (1994.  p61*62| 

MP  1974 

Seasonal  varutior*!  in  resistivity  and  temperature  in  dneon- 
tmuotts  permafrost  Delaney.  A  J .  <:  al.  (1999.  p927* 
933)  MP  2565 

Water  and  suspend^  solids  discharge  during  snowmelt 
Chacho.  E.F.  Jr.  (1990.  ^^47.|T»)  MP  2766 

Piilacartaiif  (maHr<a!i) 

Dtci^trK  properties  d.shscsi»in*frec  kc  lugski.  K . 

(I9?l.p»7.2l7|  MPII7I 

X*ray  measurement  of  chargt  densrty  in  ice  Itagaki.  K . 

(1979.  {3(v;  0179-25 

Charged  d.vlocais.-'o  ui.ee  2  Coatnbutioo  fit  dielectric 
reUtaUoa  ttagzki.  K  .  (1993.  I5p)  CR  12-97 

•lociis 

ice  engineenrg  Osteen.  l>  A.  il910,  p 41*47. 

.MP  1M2 

Rch*e4dtnf  infrastructure  for  (Mature  hnatmg  Woetley. 
CA.ct  aL  (1919.  p  lU.IOl)  MP  24M 

Doped  ke 

fZoperties  of  urea-d^tped  tee  in  the  CRREl.  test  hsim 
Hirayama.  K.  (1993.  44p)  CR  I5*6B 

DraiMt* 

Top<^^al  properties  of  uett  trdhs  pattern  channel  net¬ 
works  Mock.  5 1 .  (1976.  54p )  CR  76-16 

Roof  loads  resulting  from  fatn*o«-s.*io«  C*dbcck.  SC. 

(19?M9)i,  CR  77*12 

Storm  *tra*njg«  design  consederattons  tn  cold  regions 
Udiacz.  EF.  ft  ^  (1971,  p4?a.4l9)  MP  IMR 

Frost  actum  m  New  jersev  hi^ways  Berg.  X  I..  el  al. 

{1971.  lOp.  .<vR7I-«9 

Study  water  dramige  fr^en  coSemns  of  snow  Denoth.  A . 

etaL(|97o  |0p,  0179-61 

Drainage  netwtwk  a  s’.^>arciK  watershed  Bredthauer. 

S  R .  et  al.  (197^  9?  >  .SR  79*19 

Drainage  nctw«<rk  analysts  ««f  a  si^rctK  watershed  Xred 
thauer.  S  R  .  el  aL  (1979.  p  .U9.359}  .MP  1274 

tlydraulK  charactenstKS  of  the  Deer  Creek  t.ake  land  urat 
irent  site  dsnng  wastewater  ap^tcation  Ahele.  G .  ei  al. 
(1911.  37p«  m  SI-67 

P.^hA!<s  the  peohlem  and  solutions  haton.  R  A .  (1912. 
^l«0•t6:|  MP  1564 


Roof  moisture  surveys  Tobiassim.  W  ,«l9t2,  p  163  166) 

MP  1M5 

Hydrology  and  climatology  a  drainage  basin  near  Fair* 
banks.  Alaska  Haugen.  R  K.  ct  aL  (1913.  34p ) 

at  12*26 

Interaction  of  gravel,  sucfacc  drainage  and  culverts  with  per¬ 
mafrost  Brown,  i.  ct  al.  (1914.  55p)  MP22I5 

Rating  unsurfaced  roads.  Eaton.  R  A.ct  id.  (1917.  34p.) 

SR  17*15 

Deep  frot:  effects  on  a  longitudinal  edge  drain  Allen.  M  I, , 
(1919.  p  343-352)  MP  2469 

Roof  design  in  cold  regions  Tt^tasson.  .  (1919.  p.462' 
472)  MP  2615 

Roof desigftin cold regiwss.  Tobtasson.%..(l9k9. p  1029- 
1037)  .MP  2651 

DmWI** 

Effect  open  viater  disposal  of  dredged  sediments  Blom. 

B  E.  el  a!.  (1976.  flip )  .MP967 

Consolidating  dredged  material  by  freezing  and  thawing. 

ChamberUm.  Ei .  (1977. 94p ,  .MP  97t 

Dcnsifkatiun  by  freezing  and  thawing  of  flse  mateital 
dredged  from  waterwa)rs  Chambcrlam.  E  i  .  et  al.  ( 1 771, 
p  422-621}  MP1105 

Subsea  trenching  tn  the  Atctsc.  Meltor.  M .  (1911.  3tp) 

CR  tt.|7 

Restoration  «*f  acsdtc  dredge  sods  wsth  sewage  sludge  and 
time  Pabzzo.Ai.(19t5.  tlp)  CR  S5-2B 

Impact  of  dredging  on  water  quality  a:  Rewaunee  Harbor. 
W.semistn  Iskandar.  I  tC .  et  aL  (1914.  16p ) 

CR  64*21 

Uic  of  remote  senvmg  for  the  U.S  Army  Corps  of  Engsneers 
dr-  tging  program  McKtm.  II  L..  et  al.  (1915.  p  !*4i> 
1150)  MP  1690 

rocential  of  remote  sensing  in  the  CMpt  of  Fng*4icers  drtdg* 
ing  priqram.  McKim.  H  L..  et  al.  (1915.  42p ) 

SR  65-26 

LseofSPOTlIRV  data  m  a  Corps  dredging  i^rationm  Lake 
Erie.  Merry,  Cl.  et  aL  (1917.  p  49-59)  MP  2546 

Use  of  SPOT  IIRV  data  tn  the  Corps  nf  Engineer*  dredging 
program  Merry.  Cl .  ct  at  (I9fft.  p  1295*1299) 

MP  2526 

Drift 

Results  of  Uie  Uh  coniributsen  to  the  Joist  US/USSR  Bering 
Sea  Espertment  Campbell.  W  J.  et  aL  (1974.  I97p) 

MP  1652 

Mcso-scale  strain  measurements  on  the  Beaufoist  sea  pack 
Ke  (AIOIEX  1971)  HrMer,  W  D.  tit.  ct  aL  (1974. 
P.119*t3t)  MP  1655 

Ice  dynanucs.  Canadian  Archipdago  and  adtaceni  ArctK  ba* 
sin  Ramseier.  R  O.  et  ^  (19*5.  nl53*‘l77t 

MP  1565 

Remeee  measurement  of  sea  ke  drift  Htbler.  ^  D .  111.  ct 
aL(l975.p.54t.554}  MP649 

Sea  KC  drift  and  deformarwes  from  LANDS  AT  imagery  lit* 
bkr.  W.D.  lll.ct  al.  (1976.  p  115-135)  MP  1959 
Techniques  Ui  studying  sea  kc  drift  and  deformation  at  sites 
far  from  land  using  LANDSAT  imagery  Mibler.  >9  I) . 
111.  et  at  (1976.  p  595-609)  MP  666 

Sea  ice  eowditioos  in  the  Arctic  Weeks.  WF,  (1976. 

p  173*205}  MP9I9 

Seasonal  sanations  in  apparent  sea  kc  viscpviiy  on  the  ger^ 
phy-s-eal  vale  iltbler.  W  I>.  Ill,  et  al.  (197',  p  17-90) 

MP966 

OynamKS  of  near-shoce  kc  Kovs^a.  A.  et  as.  (1977, 
p  151-163)  Mri673 

Ice  afchsRf  and  the  drift  of  pack  tee  through  rotiKtcd  chan* 
cels  S<^  I>S.(197*.  Up,  CR  77*16 

Nearihocc  kc  rootion  near  Trudhoe  Bay.  Alaika  Tutkrr. 

W  B .  et  al.  (1977.  p  23.)lj  MP  1142 

Finite  element  formslatwin  of  a  «<a  see  dnf:  model  Sodhi. 

DS.etal  (1977.  p *7.76,  MP  1145 

DynamKS  of  near^tliore  kc  kovacs.  A.  et  a!.  (1977. 

P  563-510;  MPiroo 

Ice  arching  and  the  drift  of  pack  ur  through  chansefs  S*ad* 
hi.DS.c;al.  (197*.  p4l5-4»:,  .MP  1156 

Dynamscsof  sea?*shoce«e  Kovacs,  A.f;aJ,(i97*.  p  1 1. 

MP  1265 

Mcaiurrment  of  mevotcalc  defotiRation  cf  BeauTort  vea  ice 
fAIDIh\-I97|)  ||*Jer.  WI).  III.  et  al.  ,|9'».  p  14*- 
172,  MP  1176 

Efleci  of  the  oceanic  bovmda*yr  tayc*  on  the  mean  drift  *4  pack 
KC  a;^ca:ion  of  a  vtmpfe  mode!  Mcrhee.  M  f* 
p  311-400,  52P  1196 

Drifting  K»oy  measurements  on  Sea  p^ck  k«  .kck 

ley.  SF.  (1979.  p  106-161,  MP  1339 

Oceanic  ho«ndars-iaver  featwrs  an-1  oviSituw:  at  drift  via- 
twms  MePhee.  M<;.||9*o.pird.ii*j  MP  1549 

Sea  see  grvwth. drd:. and dc<av  lliMcr  M  D.lll.  (19in, 
r  14|.:09,  MP  1296 

Nonstrads  ter  d.nft  m  the  S-r«st  of  Belk  Ivle  |)S . 

el  aL  (19io.  p  177-1*6,  MP  1544 

Continm^  vea  see  nvwSel  for  a  gl<^a«  clsrutr  mode!  I  mg. 

<’11.  ex  al.  ,|9fn.p  I*- |96,  MP  1422 

Sea  KC  vladies  m  the  WeddeS  Sea  aSnard  I  S<  <*<  roZar  Sea 
Ackley.  SF.etaL  (19*0.  p*l.9«,  MP  1451 

Modciuig  a  «arsaKe  ;h*tknev»  vea  we  «**vet  tli>bei.  U  |> . 

111.  (19*0.  p  1941.1971,  MP  1424 

Sea-Kc  atmosphere  mreraettonv  m  xIk  ^eddcR  Sea  wng 

drift»ig  hw«»v*  Ackiev.  S  I* .  (19ii.  p  p*  ;9i, 

MP  1427 


Pre!im*tur>  results  id  ice  modeling  m  the  East  Greenland 
area.  Tucker.  W  B  .  ct  at.  (1911,  p  l67-$7t, 

MP  1456 

Applicatusn  uf  a  numertea!  sea  ice  misdcl  to  the  F.ast  Green¬ 
land  area  Tucker.  W.b.  (I9t|.  t09p)  MP  1555 
Dynamics  of  ncar-s.Horc  ice  Ki»vacs.  et  al.  (1911. 

P  125-155,  MPI596 

Sea  tee  drag  laws  and  boundarv  layer  during  rapid  melting. 

MePhee.  M  G .  (1912.  17p ,  *  CR  62-64 

Application  of  a  numerical  sea  kc  mode!  t"  the  East  Green¬ 
land  area.  Tucker.  W.H .  (1912.  40p ,  CR  62*16 

Offshore  mechanKS  and  Arctic  engmeensg.  sympustutn. 

1915  (1913.  6l5p}  MP156I 

Numerical  simubtion  of  the  ^keddeU  Sea  pack  kc  lliMcr. 

W  D .  III.  et  al.  (1915.  p  2175-211?)  MP  1592 

Offshore  petroleum  production  in  Kc-covered  waters.  Tuck¬ 
er.  W  B  .  (1915.  p  207*215)  MP2066 

.Modeling  of  ICC  otseharge  in  river  rruidcls.  Calkins.  DJ . 

(1915.  p  215-290}  MP266I 

East  Greenland  Sea  kc  varubslits  in  large-Kile  model  smiu* 
UVM  Wabh.  i  E .  ct  al.  (1914,  p9*14,  MP  1779 
.Mechanism  (or  floe  cf-jslcriag  tn  the  ma-ginal  kc  zone.  Lep- 
pSranu.  M .  et  al.  (1914.  p  75*76)  MP  1765 

Sea  KC  data  buoys  m  the  Weddell  Sea.  Ackley,  S  F ,  et  al. 

(1914.  Up,  CR  64*11 

.Model  simubbem  of  20  years  nf  rtotihem  hemisphere  sca*kc 
fluctuations  Walsh,  i  E .  et  iL  (1914,  p.t70>176) 

MP  1767 

Ice  dynarmes  HibSer.  W  O .  111.  (1914.  52p) 

M6465 

.McchanKai  propertKs  of  sea  kc*  a  status  report.  Weeks. 

WF.ctal.  (1914, p  155*191)  MP  1666 

Sea  Kt  penetiatwin  in  the  ArctK  Ocean.  Weeks.  W.F.. 

(19*4.  p  57-65)  MP  1995 

Akuc  sea  iceand  nsval  operations  Hibler.  W  D.  lll.et  al. 

(19X4.  p  67*9!)  MPi994 

Numcftca*  medebng  of  sea  kc  dynames  and  kc  thkkacss- 
Htbkr.  W  D.  111.  tU15.  5op.,  CR  65*65 

SumcTKal  stmuiation  of  Nocthem  Hemnpherc  sea  kc  varu- 
bdity.  1951-1910  Ualsh.  JE.  et  al  (1915.  p4l4?* 
4165,  .MP  1662 

Sea  KC  and  the  Fairway  Rock  ktfooc  Kmacs.  A.,  ct  al. 

(1915.  p  25*52)  MP2I45 

1.4;ge>sca!c  Ke*<>eean  modehag  llihleT.  >6  D.  111.  (1916. 

^l65•tl4)  MP2I42 

lec  dynamics  Hibler.  W  D,  Ml.  (1916.  p  577*640, 

MP22II 

Mesmeale  Ka  kc  defocmatioci  in  the  East  Grcmlaad  margin* 
al  KC  zone  Lepplranta.  M,  et  al.  (1917.  ^706o-70?0) 

MP  2241 

Alaska  SAR  facihts  Meeks.  M  F..  et  aL  (1911.  p  105* 
IIO,  MP2544 

Evahation  of  an  operational  kc  fceecastutg  model  dsnsg 
S9m.*ser  Tucker.  M’ B  ,•!  al.  {1951.  p  159*174) 

MP2547 

Effect  of  Kt  pcctsurcies  margma' KC  zone  dynarsKs  FUm. 

GM.etaJ.  (1919,  p  514.521)  MP2522 

Models  «vf  the  mec  hanKal  properbes  of  kc  RKhter-Meage. 

;  A .  ct  al  (1919.  p  17.99,  MP  2667 

On  modeling  the  barocftsi.  adf^stmeni  of  the  ArctK  Ocean 
Hiblcr.  M  0.111.(1990.  p:47-;<o.  MP  2759 

Drift  MaHsw* 

Some  rrsidts  from  a  tiaear'vnciwn  model  of  the  Arcuc  ke 
cover  HibJef.  M*  1).  III.  ct  aL  |I9*9.  «  295-304, 

MP  1241 

ArctK  Ocean  temperature,  sahmty  asd  density.  .March-May 
1979  M<rhee.  MG  (|9»|,  :0p,  SR  61-^ 

.Aiz-KC-oeean  mtrractiocs  espenmeats  m  ArctK  marginal  kc 
zones  (1914.  56p  *  5R  64-26 

Mevosca!e  a*.:*tce*iKean  mteractioci  etpenments  i<^an* 
nevsen.  OM,ed.;l9l4.  lT6p,  .SR  64*29 

OcraftK  heat  flat  in  the  Fram  Strait  measured  by  a  dnftmg 
huos  Perovseh.  DK.c!  aL  (1990.  p  291.296) 

.MP  2746 

Drill  ewer  analysK 

Bird  Innd  qsaternarv  Vfdcamvss  leMasurKr.  M  F.^ 
(I97:.pl39  Ul)  MP994 

Gas  uk!uvso«v  tn  the  AntarcfK  Ke  sheet  Gow.  A  i .  et  al. 

;|9*i.  p  5io:-5ini{  MP  647 

Internal  structure  and  crystal  faVexv  of  the  Mest  AatarctK  kc 
sheet  Gow.  A  J  et  aS.  (*976  J'p,  CR  7W5 

Dehneatioes  and  crgineering  <hsre-.tfnv;KS  of  permafrost 
beneath  the  Beaufort  Sea  SeSma-.*i.  P  V  ,  e:  sL  |!9?4. 
p'J-ao*  .MP9I9 

t>ehn<att*K:  and  eng-seermg  rharactenstics  «</  peniu'rovt 

henrath  the  Beaofort  Sea  Seflmaan.  PV,  et  aS.  (1977. 
p4i;-440,  MP  1677 

|97*  f'XKM  -I  pexmafrost  program  Beaufort  Sez,  Alas¬ 
ka,  operatsonat  report  Sefcatami.  P  k  .et  ai.(l977,  t9p  j 

5R  77.41 

l>e*— c»tsoo  and  engineering  rharactenstKv  of  pemafrost 
^neath  :!k  Be>wfo»:  Va  SeSi^na.  P  \  .  el  aL  il97?. 
p  .MPI26I 

Engineering  pr*^iT*ev  of  s  .V-nmute  permafrost  near  PrwfhrK 
Has  Oa-nSerUm  I  J.esa-  t.9**.  p6:9.6J5, 

MP  U6* 

Cteo<beoix»ii«  vi^wca  permafroti  ««  Pio^toe  Bii.  Amka 
Page.  F  U  ;  e?  at  ,|9*»  ,  SR  Tl-U 

Pemtafroit  Krneath  the  Beaafort  Va.  near  rra4h>«e  Bay. 
Alaska  VSmsano.  P  \  .  el  to.  |19*9  p)4il.l49l* 

MP  1211 


SUBJECT  INDEX 


Drill  core  aaalyris  (coat) 

Stratified  debris  in  Antarctic  ice  cores.  Cow,  A.J..  et  al. 

(1979,  p.185-192]  MP  1272 

20*yr  cycle  in  Greenland  ice  core  records.  Hibler,  W.D..  III. 

et  al.  (1979.  p.481-483)  MP  1245 

Antifreeze*thermodnil:ng,  central  Ross  Ice  Shelf.  Zotikov. 

I.A..  (1979,  12pj  CR  79-24 

Ultrasonic  tests  of  Byrd  Station  ice  cores.  Gow.  A  J..  et  al. 

(1979.P.147-153)  MP  1282 

Marfin  of  the  Greenland  ice  sheet  at  Isua.  Colbeck,  S.C,  et 
al,  (1979.  P.15S-165)  MP  1281 

Features  of  permafrost  beneath  the  Beaufort  Sea.  Sellmann. 

P.V..  et  al.  (1980,  p  103-1 IO3  MP  1344 

Time-priority  studies  of  deep  ice  cores.  Gow,  A  J..  (1980. 

p.9t-102]  MP  1308 

Characteristics  of  permafrost  beneath  the  Beaufort  Sea.  Sell- 
mann,  P.V..  et  al,  (1981,  p.125-157]  MP  1428 

US  global  ice  core  research  program  West  Antarctica  and 
beyond.  Grootes,  P.M.,  et  al.  (1989,  32p]  MP  2709 
Dominion  Range  ice  core  characteristics,  Antarctica. 

Mayewski,  P.A..  et  al.  (1990.  p  1 1-16]  MP  2707 

Drilling 

Subsurface  explorations  in  permafrost  areas.  Cass.  J.R..  Jr., 

(I959.P.31-41)  MP885 

General  considerations  for  dnti  system  design  Mellor,  M , 
etal,  tl976.p.77-lll)  MP  856 

USA  CRREL  shallow  drill.  Rand.  J.H ,  (1976.  p  133-137) 

MP  873 

Dynamics  and  energetics  of  parallel  motion  tools  for  cutting 
and  boring.  Mellor.  M..  (1977.  8Sp  1  CR  77-07 

Ross  Ice  Shelf  Project  drilling,  October-December  1976. 

Rand.  J.H.,  (1977,  P.IS0-1S2]  MP  1061 

Large  mobile  drilling  rigs  used  along  the  Alaska  pipeline. 

Sellmann.  P.V..  et  al,  (1978.  23p]  SR  78-04 

Ross  tee  Shelf  Project  environmental  impact  statement  July, 
1974.  Parker.  B  C.  et  al,  (1978,  p?-36]  MP  1075 
Engineering  properties  of  submarine  permafrost  near  Prudhoe 
Bay.  Chamberlain,  E  j..  et  al.  (1978.  p  629-635i 

MP  1104 

Core  drilling  through  Ross  Ice  Shelf.  Zotikov,  I.A..  et  al. 

(1979,  p  63*64]  MP  1337 

Danish  deep  drill:  progreu  report:  February-March  1979. 

Rand.  J.H..  (1980.  3?p.)  SR  804)3 

Drilling  and  coring  of  frozen  ground  m  northern  Alaska. 
Spring  1979.  Lawson.  D.E ,  et  al,  (1980.  14p.i 

SR  80-12 

Mechanics  of  cutting  and  boring  in  permafrost  Mellor.  M . 

(1980, 83p)  CR  80-21 

South  Pole  ice  core  drilling,  1981-1913  Kuivinen.  K  C ,  et 
al.  (1983,  p  89-91)  MP  1631 

Calculating  borehole  geometry  Jezek,  K  C ,  et  al,  (1984. 

18p)  SR  84-15 

Arctic  ice  and  dnlling  structures  Sodhi,  D.S .  (I98S.  p  63* 
69)  MP2119 

Response  of  permafrost  to  disturbance.  Lawson,  D  E.. 

(1986,  p.1-7]  MP  2165 

Drilling  in  frozen  ground,  bitumens  and  concretes.  Sell- 
mann,  P.V..  et  al.  (1988.  lOp )  SR  88-08 

Engineering  geology  studies  on  the  National  Petroleum  Re¬ 
serve  in  Alaska,  Kachadoonan.  R ,  et  al,  (1988,  p.899* 
922)  MP  2519 

Introduction  to  dnlling  technology.  Mellor.  M..  (1989. 

p.95'114)  MP2591 

Undersaturation  in  thawed  permafrost  at  the  beginning  of 
freezeback.  Ayorinde,  O.A.,  (1990.  p  3I7.321] 

MP  2582 

Drilling  fluids 

Sorption  of  military  explosive  contaminants  on  bentonite 
drilling  muds  Leggett.  D.C.  (1985,  33p)  CR  85-18 

DrilU 

Stake  driving  tools*  a  preliminary  survey  Kovacs.  A .  et  al. 

(1977,  43p)  SR  77-13 

Transverse  rotation  machines  for  cutting  and  boring  in  perms- 
frosi  Mellor.  M..  (1977.  36p)  CR  77-19 

Mechanics  of  cutting  and  boring  in  permafrost  Mellor.  M . 

(1981.  38p.)  CR  81-36 

Prototype  drill  for  core  sampling  fine-grained  perennially 
frozen  ground.  Brocken,  B  E .  et  al.  (1983,  29p ) 

CR  85-01 

Drill  bits  for  frozen  line-grained  soils.  Sellmann.  P  V .  et  al. 

(1986.  33p.)  SR  86-37 

Auger  bit  for  frozen  fine-grained  soil  Sellmann.  P.V.,  et  al. 
(1986.  I3p)  SR  86-36 

Drops  (liquid) 

Numerical  simulation  of  atmospheric  ice  accretion  AckSey. 

S.F.,etal,  (1979.  p  44-52)  MP  1235 

Heat  and  mass  transfer  from  freely  falling  drops  at  low  tem¬ 
peratures  Zarling.  J  P .  (1980,  I4p )  CR  80-18 

Condensate  profiles  over  Arctic  leads.  Andreas.  E.L.  et  al, 
(1981,  p  437*460)  MP  1479 

Persistence  of  chemical  agents  on  the  winter  battleneld 
Uuett.  D.C.  (1987.  20p )  CR  87-12 

Thermal  and  size  evolution  of  sea  spray  droplets  Andreas. 
E.L.  (1989.  37p.)  CR  89-11 

Drying 

Can  wet  roof  insulation  be  dried  out.  Tobiasson.  W ,  et  al. 
(1983.  p  626-639)  MP  1509 

Dnst 

Changes  in  the  composition  of  atmospheric  precipitation 
Cragin,  J.H..  et  al.  (19?;.  p.617-631)  MP  1079 


Chemical  composition  of  haul  road  dust  and  vegetation.  Is- 
kandsr,  I.K..  et  al.  (1978.  p.l  10-1 11)  MP  1 1 16 

Road  dust  along  the  Haul  Road,  Alaska.  Everett.  K.R.. 

(1980.P.101-I28)  MP1352 

Vibrating  wire  technology  for  settled  dust  monitoring.  Dut- 
U.  P.K .  et  al,  (1988,  p.71*82)  MP  2516 

Dust  control 

Sublimation  and  its  control  in  the  CRREL  permafrost  tunnel. 
Johansen.  N.U  (1981.  12p)  SR  81-08 

Dusting 

Snowmelt  incr,  sk  through  albedo  reduction.  Colbeck,  S.C.. 
(1988,  lip.)  SR  88-26 

DYNAMIC  LOADS 

ice  pressure  on  engineering  structures.  Michel,  B .  (1970. 
71p]  MXll-Blb 

Dynamic  loads 

Repetitive  loading  testa  on  membrane  enveloped  road  sec¬ 
tions  during  freeze  thaw.  Smith.  N.,  et  al.  (1977.  p.t71- 
197]  MP  962 

Technique  for  measuring  radial  deformation  during  repeated 
load  tnaxial  testing.  Cole,  D.M.,  (1978,  p426-42Sf) 

MP  1157 

Freeze  (hsw  loading  tests  on  membrane  enveloped  road  sec¬ 
tions.  Smith.  N..  et  aL  (1978.  p.1277-1288) 

MP  1158 

Critical  velocities  of  a  floating  ice  plate  subjected  to  in-plane 
forces  snd  a  moving  load  Kerr.  A.D .  (1979,  12p ) 

CR  79-19 

Volumetric  constitutive  law  for  anow  under  strain.  Brown. 

R  L.  (1979.  I3p.)  CR  79-20 

Cyclic  loading  and  fatigue  in  ice.  Mellor,  M..  et  al.  (1981, 
p41-S3]  MP1371 

On  the  buckling  force  of  floating  ice  plates.  Kerr.  A  D . 

(1981,  7p]  CR  81-09 

Dynamic  ice-structure  interaction  analysis  for  narrow  vertical 
structures.  Eranti,  E..  et  al,  (1981,  p  472-479] 

MP  1456 

Acoustic  emissions  from  polycryslalline  ice  St.  Lawrence. 

W  F.  etal.  (1982.  p.183-199)  MP  1524 

Dynamic  ice-structure  interacrion  during  continuous  crush¬ 
ing.  MUtUnen,  M.,  (1983, 48p )  CR  83*05 

Dynamic  buckling  of  floating  tee  sheets  SodhI.  D.S. 

(1983,  p  822*833]  MP  1607 

Thermal  patterns  in  tee  under  dynamic  loading  ^h.  A.M.. 

et  al.  (1983.  p.240-243)  MP  1742 

Dependence  of  crushing  specific  energy  on  the  aspect  ratio 
and  the  structure  velocity.  Sodhi.  D.$..  et  al.  (1984, 
p.363-374)  MP  1708 

Determining  the  characteristic  length  of  floating  ice  sheeu  by 
movingl<^.  Sodhi,  DS.  et  al.  (1985,  p.l55*t59) 

MP  1155 

Ice  beam  moving  against  a  sloping  structure.  Sodhi.  D  S . 
(1987.  p  281*284]  MP2194 

Dyatmic  properties 

Dynamic  aerosol  flow  chamber.  Hewitt,  A.D..  (1988. 

13p]  SR  88-21 

Dynamic  analysis  of  a  floating  ice  sheet  undergoing  vertical 
indentation.  McGilvary,  W.R..  et  al,  (1990,  p  195*203) 

MP  2579 

Earth  daau 

ConsuucU<jn  and  performance  of  the  Hess  creek  earth  All 
dam.  Lii  engood,  Alaska.  StmonL  O.W..  (1973.  p  23-34) 

MP859 

Slum.'ing  failure  of  an  Alaskan  earth  dam.  Collins,  C.M.,  et 
si,  (1977,  21p)  SR  77-21 

Remo'e  sensing  for  earth  dam  site  selection  and  construction 
mstentls.  Merry,  C.J..  et  al.  (1980,  p.l58*170) 

Mr  1316 

Embankment  dams  on  permafrost  in  the  USSR.  Johnson, 
T.C .  et  al.  ( 1 930.  59p.)  SR  80*4 1 

Earth  Alls 

Construction  and  performance  of  the  Hess  creek  earth  flil 
dam.  Livengood.  Alaska  Simoni.O.W.,(1973.p.33*34} 

MP  859 

Earth  movement 

Analysis  of  explosively  generated  ground  motions  using 
Fourier  techniques  Biouin.  S  E..  et  al.  (1976,  86p ) 

CR  76-38 

Earthquakes 

Environmental  consequences  of  1964  Alaska  earthquake  in 
Portage.  Alaska  Ovenshme.  A.T..  et  al.  (1974,  p.3-9) 

MP  2409 

Placer  River  Silt— an  intertidal  deposit  caused  by  the  1964 
Alaska  earthquake  Ovenshine.  AT..etai,(l976,p  151* 
162)  MP  2410 

Hydraulic  transients:  a  seismic  source  m  volcanoes  snd  gla¬ 
ciers.  St.  Lawrence,  W.F..  et  al.  (1979,  p  654-656) 

MP  1181 

Alaska  Good  Friday  earthquake  of  1964.  Swinzow.  G  K.. 

(1982,  26p)  CR  82-01 

Fluid  dynamic  analystsof  volcanic  tremor.  Fernck.  M.C.,  et 
si.  (1982.  12pi  CR  82-32 

Source  mechanism  of  volcanic  tremor.  Fernck,  M.G..  ct  al. 
(1982.  p  8675*8683)  MP  1576 

Earthwork 

Regionatired  fessibiNty  study  of  cold  weather  earthwork 
Roberts.  W.S.,  (1976.  I90p)  SR  76*02 

Winter  earthwork  construction  in  Upper  Michigan  Haas. 

W.M  .  et  al.  (1977.  59p.j  SR  77*40 

Some  aspects  of  Soviet  trenching  machmes  Mellor.  M.. 
(1980.  lip )  SR  80*07 


Construction  of  an  embankment  with  frozen  soil.  Botz.  J.J.. 

et  al,  (1980,  105p.)  SR  80*21 

Excavation  of  frozen  materials.  Moore.  H.E..  et  al.  (1980. 
p  323-345,  MI>  1360 

Echo  soaadlag 

Variability  of  Arctic  sea  ice  drafts.  Tucker,  W.B..  et  al. 

(1986.  p.237.256]  MP  2198 

High  frequency  acoustical  properties  of  saline  tee.  Jezek. 
K.C .  et  al.  (1989,  p.9*23]  MP  2686 

Ecology 

Ecological  baseline  on  the  Alaskan  haul  road.  Brown,  J ,  ed, 
(1978,  13ip]  SR  78-13 

lntemiti/>i  Workshop  on  the  Seasonal  Sea  Ice  Zone.  Mon¬ 
terey.  Ca  ../mia,  Feb.  26-Mar  1.  1979.  Andersen.  BG., 
ed.  (1980.  J57p.)  MP  1292 

Winter  habitats  of  salmon  and  trout.  Calkins,  D.J.,  (1989, 
9p.)  SR  89-34 

Sea  ice  a  habitat  for  the  foraminifer  NeogloboquMdriaM  pa» 
ehyderma?.  Dieckmann.  G .  et  al,  [19^,  p  86-92) 

MP  2732 

Arctic  research  of  the  United  States.  VoL4.  (1990,  120p.) 

MP  3769 

Eeoaomlc  aaalysb 

Regionalized  feasibility  study  of  cold  weather  earthwork. 
Roberu,  W.S ,  (1976.  190p.}  SR  76-02 

Ecoaomle  development 

International  arctic  research  programs.  Chung.  J.S..  comp. 

(1989,  74p)  SR  89-21 

US.  Federal  arctic  research  Devine,  JS..  et  al,  (1989. 
p  65-74)  MP  3671 

Eemiomlca 

Towing  iceberp.  Lonsdale.  H.K..  et  al.  (1974,  p.2) 

MP  1020 


Some  economic  benefits  of  ice  booms.  Perham.  R  E. 
(1977.  p.570-591)  MP959 

Ecosystems 

Tundra  biome  program.  Brown.  J..  (1970.  p.l278) 

MP881 

Tundra  biome  applies  new  look  to  ecological  p^lems  in 
Alaska.  Brown,  J,.  (1970,  p.^  MP880 

Word  model  of  the  Barrow  ecosystem.  Brown.  J..  et  al. 

(1970.  p.4 1-43)  MP943 

Synthesis  and  modeling  of  the  Barrow.  Alaska,  ecosystem. 

Coulombe,  HN..  etal.  (1970.  p  44-49)  MP944 

Bibliography  of  the  Barrow.  Alaska.  IBP  ecosystem  model. 

Brown.  J..  (1970.  p  65*71)  MP  946 

Influence  of  grazing  on  Arctic  tundra  ecosystems.  Batzli. 

G  O..  et  al.  (1976,  p.l53*160)  MP  970 

Geobotanical  atlas  of  the  Prudhoe  Bay  region.  Alaska. 

Walker.  D  A .  et  al.  (1980.  69p.)  CR  10-14 

Arctic  ecosystem*  the  coutal  tundra  at  Barrow.  Alaska. 

Brown.  J..  ed.  (1980.  >71p.)  MP  1359 

Cbasul  tundra  at  Barrow.  Brown.  J.,  et  al.  (1980,  p.l‘3IK 

MP  1396 

Tundra  and  atislogous  soils  Everett.  K  R.,  et  al,  (1981. 

p  139*179)  MP140S 

Introduction  to  abiotic  components  in  tundra.  Brown.  J.. 

(1981,  p.79)  MPI432 

Point  Barrow,  Alaska,  USA.  Brown.  J..  (1981,  p.775-776) 

MP  1434 

U  S.  tundra  biome  publication  list.  Brown,  J ,  et  al.  (1983, 
29p )  SR  83-29 

Edacation 

Technology  transfer.  Eaton.  R  ,  (1990.  p  25) 

MP  3721 

Elastic  properties 

Flexible  pavement  resilient  surface  deformations.  Smith.  N., 
et  al.  (1975.  13  leaves)  MP  1264 

Resiliency  of  subgrade  soils  during  freezing  and  thawing. 

Johnson.  T.C.  etal.  (1978.  59p)  CR  78-23 

Photoclasiic  instrumentation^pnnciplcs  and  techniques. 

Roberts.  A.  etal.  (1979.  ISip)  SR  79-13 

Bending  and  buckling  of  a  wedge  on  an  elastic  foundation. 

Nevel.  D  E.,  (1980.  p.278-388]  MP  1303 

Effect  of  freezing  and  thawing  on  resilient  modulus  of  granu¬ 
lar  soils.  Cole,  D.M.,  et  al.  [1981,  p  19-26) 

MP  1484 

Resistance  of  elastic  rock  to  the  propagation  of  tensile  cracks 
Peck.  L..  et  al.  [1985.  p  7827-7836)  MP  2052 

Fiber  composite  msterisls  m  an  arctic  environment.  Dutta. 
PK..  (1989.  p  216-225)  MP  2959 

Elastic  waves 

Observations  of  volcanic  tremor  at  Mount  St.  Helens  volcano. 
Fehler.  M .  (1984,  p  3476*3484)  MP  1770 

Electric  charge 

X*ray  measurement  of  charge  density  in  icc.  Itagaki.  K., 
(1978.  i2p)  CR  79-25 

Possibility  of  anomalous  relaxation  due  to  the  charged  dislo¬ 
cation  process  Itagaki,  K.  (1983.  p  4261-4264] 

MP  1669 

Electric  equipment 

S.mphfled  method  for  monitoring  soil  moisture.  Walsh,  J  E.. 

etal.  (1978.  p 40-44)  MP  1194 

Mapping  resistive  seated  features  using  DC  methods  Sell- 
mann.  P.V..  ct  al.  (198^  p  136*147)  MP  1918 

Phase  change  heat  transfer  program  for  microcomputers. 
Buzrell.  G  M .  et  al.  (1988.  p  645*650)  MP  2383 

Electric  fields 

Interaction  of  a  surface  wave  with  a  dielectric  slab  diKon* 
Unuity.  Areone,  S.A .  et  al.  (1978.  lOpj  CR  78*08 


282 


SUBJECT  INDEX 


VLF  airborne  resiitivity  survey  in  Maine.  Arcone.  S  A., 
(I97S.P.1399-U17)  MP 1166 

Distortion  of  model  subsurface  radar  pulses  in  complex  die* 
lectnes.  Arcone.  S.A .  (1981.  p  855*864)  MP  1472 

Elecfrie  beatint 

Methods  to  reduce  ice  accumulation  on  miter  |ate  recess 
walls.  Rand.  J.H..  et  al.  (1989.  5p.)  MP  2723 

Reduced  winter  leakage  in  gates  with  J*seals  Rand.  J.H .  et 
al.  (1989.  3p.)  MP  2724 

Electric  power 

Losses  from  the  Fort  Wainwnght  heat  distnbution  system. 

Phetteplace.  G..  et  al.  (1981.  29p.)  SR  81*14 

Ice  vowth  and  circulation  in  Kachemak  Bay.  Alaska.  Daly. 

SF..  (1982.  p(C)l*(C)9)  MP  1501 

Unconventional  power  sources  for  ice  control  at  locks  and 

dams.  Nakato.  T..  et  al.  ( 1 989.  p  1 07*  1 26] 

MP  2572 

Electrical  groiadfat 

Improving  electric  grounding  in  frozen  materials.  Delaney. 

A.J..  et  al.  (1982.  12p.)  SR  82-13 

ObservationsdunngBRIMFROST*83  Bouzoun.3.R..etal, 
(1984.  36p)  SR  84*10 

Conductive  t^kfill  for  improving  electrical  grounding  in 
frozen  soils.  Sellmann.  P.V..  et  al,  (1974,  19p.) 

SR  84*17 

Electrical  »catareiaeat 

Technique  for  measuring  radial  deformation  during  repeated 
load  triaxial  testing  Cole.  D.M.,  (1978.  p  426*429) 

MP  1157 

Catalog  of  smoke/obscurant  charactenzation  instruments. 
O’Bnen.  H.W..  et  al.  (1984.  p.77.82]  MP  1865 

ELECTRICAL  PROPERTIES 
Snow  as  a  material  Bader.  H..  et  al.  (1962.  79p  j 

M  11*B 

Electrical  properties 

Shallow  electromagnetic  geophysical  investigations  of  perma* 
frost.  Arcone.  S  A .  et  al.  (1978.  p.501*507] 

MP  1101 

Electrical  properties  of  frozen  ground.  Point  Barrow.  Alaska 
Arcone.  S.A..  et  al.  (1982.  p  485*492]  MP  1572 

Natural  electrical  potentials  that  arise  when  soils  freeze. 

Yarkin.  I.G..  (1986.  24p.)  SR  8^12 

Borehole  investigations  of  the  electrical  properties  of  frozen 
silt  Arcone.  SA.et  at,  (1988.  p 910*915]  MP  2364 

Electrical  prospcctiag 

Shallow  electromagnetic  geophysical  investigations  of  perms* 
frost.  Arcone.  S  A .  et  al.  (1978.  p.501*l07] 

MP  1101 

Electrical  rcsistirity 

Conductivity  and  surface  impedance  of  sea  ice  McNeill.  D . 

et  al.  (19/1. 19p  plus  diagrams)  MP  1071 

Electrical  resistivity  profile  of  permafrost  Hoekstra,  P, 
(1974.  p  28*34]  MP  1045 

Airborne  E«phase  resistivity  surveys  of  permafrost.  Sell* 
mann.  P.V..  et  al.  (1974.  p67*71)  MP  1046 

Electrical  ground  impedance  measurements  in  Alaskan  per* 
mafrost  regions.  Hoekstra.  P..  (1975.  60p] 

MP  1049 

Bedrock  geology  survey  in  northern  Maine.  Sellmann.  P.V., 
etal.  (1976.  I9p)  CR  76*37 

Structural  growth  of  lake  ice.  Gow,  A.J  .etal.  (1977. 24p) 

CR  77*01 

Computer  program  for  determining  electrical  resistance  in 
nonhomogeneous  ground  Arcone.  S  A ,  (1977,  16p.) 

CR  77*02 

Selected  examples  of  radiohm  resistivity  surveys  for  geotech* 
nical  exploration.  Hoekstra.  P..  et  al.  (1977,  16p  j 

SR  77*01 

Numerical  studies  for  an  airborne  VLF  resistivity  survey 
Arcone.SA.(l977.  lOpj  CR  77*05 

Evaluation  of  electrical  equipment  for  measuring  permafrost 
distribution  Sellmann.  P.V..  ct  al.  (1977,  p  39*42] 

MP92S 

Investigation  of  an  airborn*  resistivity  survey  conducted  at 
very  low  frequency.  Arcone.  S.A .  (1977.  48p ) 

CR  77*20 

VLF  airborne  resistivity  sursey  in  Maine.  Arcone.  SA. 

(I978.p.l399*14i7)  MP  1166 

Electrical  ground  impedance  Arcone.  S  A .  ct  al.  (1978. 

92p)  MP  1221 

Geophysics  in  the  study  of  permafrost  Scott.  W.J .  et  al. 

(1979.  p  93*1 15)  MP  1266 

Electrical  resistivity  of  frozen  ground  Arcone.  S.A  .(1979. 

p  32*37)  MP  1623 

Bibliography  on  techniques  of  water  detection  in  cold  regions. 

Smith,  D.W..  comp.  (1979.  75p )  SR  79*10 

Determination  of  frost  penetration  by  soil  resistivity  measure* 
menu  Atkins.  R  T..  (1979.  24p  j  $R  79*22 

Break-up  of  the  Yukon  River  at  the  Haul  Road  Bridge.  1979. 

Stephens.  C.A .  et  al.  (1979.  22p  +  Figs  ]  MP  1315 
Measurements  of  ground  resistivity.  Arcone.  S  A .  (1982, 
p92*IIO)  MP15I3 

Improving  electric  grounding  in  frozen  materials  Delaney. 

AJ.  etal.  (1982.  I2p)  SR  82*13 

Radar  wave  speeds  in  polar  glaciers.  Jezek.  KC.  et  al. 

(1983,  p  199*208)  MP  2057 

Conductive  backfill  for  improving  electrical  grounding  in 
frozen  soils.  Sellmaiin.  P.V .  ct  al.  (1984.  I9p.| 

SR  84*17 

DC  resistivity  measurements  of  mixlet  saline  icc  sheets  Ar 
cone.  S.A..  (1987.  p.845*849)  MP  2308 


Seasonal  vanations  m  resutivity  and  temperature  in  discon* 
tinuous  permafrost  Delaney.  A  J .  et  al.  (1988,  p.927* 
932]  MP  2365 

Coastal  subsea  permafrost  and  bedrock  observations  using  dc 
resistivity,  ^llmann.  P.V..  ct  al.  (1989,  13p) 

CR  89*13 

Determination  of  frost  penetration  by  soil  resistivity  measure* 
menu.  Atkins.  R.T.  (1989.  p 87-100)  MP  2565 

Electricity 

Utility  distnbution  systems  in  Sweden.  Finland,  Norway  and 
England  Aamot.  H.W.C.,  et  al.  (1976, 121p ) 

SR  76*16 

EteetroMgMtic  propertlea 

Excavating  rock.  ice.  and  frozen  ground  by  electromagnetic 
radiation.  Hoekstra.  P .  (1976,  i7p )  CR  76*36 

Radar  anisotropy  of  sea  ice.  Kovacs.  A .  et  al,  (1978. 

p  6037*6046)  MP1139 

Anisotropic  properties  of  sea  ice  in  the  50*150  MHz  range. 

Kovacs.  A .  et  a!.  (1979.  p  324*353)  MP  1620 

Physical  properties  of  sea  tee  and  under*ice  current  orienta* 
tion  Kovacs,  A.. etal. (1980. p  109*153)  MP  1323 
Modeling  of  anisotropic  electromagnetic  reneciion  from  sea 
icc.  Golden.  K.M .  ct  al.  (1980.  p  247*294) 

MP  1325 

Review  of  techniques  for  measunng  soil  moisture  m  situ. 

McKim.  H  L..  et  at.  (1980.  17p )  SR  80*31 

Sea  ice  anisotropy,  electromagnetic  properties  and  strength 
Kovacs.  A .  ct  al.  (1980.  18p.)  CR  80*20 

Modeling  of  anisotropic  electromagnetic  reflection  from  sea 
ice.  Golden.  K.M .  et  al.  (1980.  15p  j  CR  80*23 

Modeling  of  anisotropic  electromagnetic  reflections  from  sea 
icc  Golden.  K.M..  et  al.  (1981.  p  8107*81 

MP  1469 

SNOW*ONE-A:  Dau  report.  Aitken.  G.W..  ed,  (1982. 

641p)  SR  82*08 

Geometry  and  permittivity  of  snow  Coibcck.  S.C .  ( 1982. 

p.ll3*131]  MP1985 

Performance  and  optical  signature  of  an  AN/VVS*!  laser 
rangefinder  in  falling  snow:  Preliminary  test  resulu  La* 
combe.  J..  (1983.  p  253*266)  MP  1759 

Characterization  of  snow  for  evaluation  of  lU  effect  on  elec* 
tromagnetie  wave  propagation.  Berger.  R.H..  (1983. 
p  35*42)  MP  1648 

Progress  in  methods  of  measunng  the  fice  water  content  of 
snow.  Fisk.  DJ..  (1983.  p48*5l)  MP  1649 

Eleecromagnetic  properties  of  sea  ice.  Morey.  R  M .  et  at. 

(1984.  32p)  CR  84*02 

Electromagnetic  properties  of  sea  ice  Morey.  R  M..  et  al. 

(1984,  p  53*75)  MP  1776 

Electromagnetic  pulse  propagation  in  dielectric  slabs.  Ar* 
cone.  S  A..  (1984.  p.l763*1773)  MP  1991 

DiKusston  Electromagnetic  properties  of  sea  ice  by  R.M. 
Morey.  A.  Kovacs  and  GFN.  Cox  Arcone.  S  A..  (1984, 
p.93-94)  MP  1821 

Authors'  response  to  discussion  on'  Electromagnetic  proper* 
lies  of  sea  ice  Morey.  R.M..  et  ai.  (1984,  p.95*97) 

MP  1122 

Performance  of  microprocessor-controlled  snow  crystal  repli* 
cator.  Koh.  G .  (1984.  p  107*111)  .MP  1166 

Electromagnetic  properties  of  multi-year  sea  ice  Morey, 
R.M..  et  al.  (1985.  p.l5l*l67)  MP  1902 

Electromagnetic  mcasuremenu  of  multi*>ear  sea  ice  using 
impulse  radar  Kovacs.  A.,  el  al.  (1985.  26p.) 

CR  15-13 

Electromagnetic  mcasuremenu  of  sea  ice  Kovacs.  A .  cl  al. 

(1986.  p  67*93)  MP  2020 

Electromagnetic  properties  of  sea  ice.  Kovacs.  A .  et  al. 

(1986.  p  57*133)  MP  2197 

bicctromagnetic  property  trends  m  sea  ice.  Part  I.  Kovacs, 
A.  etal.  (1987. 45p)  CR  87*06 

Extinction  coefficient  for  a  dulribution  of  ice  fog  particles 
Jordan.  R .  (1987.  p  527*539)  MP  2286 

Modeling  the  electromagncttc  properly  trends  in  sea  ice:  Part 
I  Kovacs.  A.,  etal.  (1987.  p 207*235)  Mr  2330 
Two*strcam  multilayer,  spectral  radiative  transfer  model  for 
sea  ice  Perovich.  D  K .  (1989.  |7p )  CR  89*15 

ElcctromatncCic  prospecting 

Geophysical  methods  for  hydrological  mvcsligalions  in  per* 
mafrost  regions.  Hoekstra.  P..  (1976.  p.75*90) 

MP932 

Evaluation  of  electrical  equipment  for  measuring  permafrost 
distribution  Sellmann.  P.V.,  ct  at.  (1977.  p  39*42) 

MP  925 

Geophysics  in  the  study  of  permafrost  Scott,  W  j .  ct  al, 
(1979.  p93*tl5)  MPt266 

Electromagnetic  survey  m  permafrmi  Sellmann,  P  V .  et  al. 

(1979.  7p,  SR  79*14 

Electrical  resistivity  of  frozen  ground  Arcone.  S  A .  (1979. 

p  32*37)  MP1623 

Electromagnetic  surveys  of  permafrost  Arcone.  S  A.,  cl  al. 

(1979.  ?4p)  CR  79*23 

Etcciromagnelic  subsurface  measurements  Dean.  A  M .  Jr.. 

(1981.  19p)  .SR  81*23 

Measurements  of  ground  resistivity  Arcone.  S  A .  (1982. 

p  92*1 10)  Ml’ 1513 

Snow  and  fog  particle  sue  measurements  Berger.  R.H.. 

(1982.  p  47*58)  MP  1982 

Airborne  electromagnetic  sounding  of  sea  icc  thickness  and 
sub'icc bathymetry  Kovacs.  A  .etal.  (198?.  p  289-31 1} 

MP  2332 


Airborne  measurement  of  sea  ice  thickness  and  subice  bath¬ 
ymetry.  Kovacs,  A.,  et  al.  (1988,  p.l  11*120] 

MP  2345 

Electromagnetic  mcasuremenu  of  a  second-year  sea  ice  floe 
Kovacs.  A .  et  al.  (1988.  p.l21*136)  MP  2346 

Airborne  sea  ice  thickness  sounding  Kovacs.  A.,  et  al, 
(1989.  p  1042*1052)  MP  2623 

Sea  ice  thickness  measurement  Kovacs.  A.,  et  al.  (1989. 

p  394*424)  MP2693 

Measurement  of  sea  ice  thickness  using  electromagnetic  in* 
duction  Holtaday.  J  S .  el  al,  (1990.  p  309*315) 

MP2590 

Airborne  sea  ice  thickness  sounding  Kovacs.  A.,  et  al. 
(1990,  p  225*229)  MP  2737 

Electron  microscopy 

Aerosols  in  Greenland  snow  and  ice  Kumai.  M..  (1977. 

p  341*350)  MP1725 

Elemental  analyses  of  ice  crystal  nuclei  and  aerosols. 

Kumai.  M.  (1977.  5p)  MP  1191 

Antarctic  soil  studies  using  a  scanning  electron  microscope. 

Kumai.  M..  et  al.  (1978.  p  106*112)  MP  1386 

Measurement  and  identification  of  aerosols  collected  near 
Barrow,  Alaska.  Kumai,  M..  (1978.  6p.]  CR  78*20 
Electron  microscope  investigations  of  frozen  and  unfrozen 
bentonite.  Kumai.  M..  (1979,  I4p)  CR  79*28 

Icc  crystal  formation  and  supercooled  fog  dissipation. 
Kumai.  M .  (1982.  p  579*587)  MP  1539 

Electroole  cqalpmeat 

Effecu  of  conductivity  on  high*resolution  impulse  radar 
sounding.  Morey,  R.M .  et  al.  (1982,  12p ) 

CR  82*42 

Meteorological  and  snow  cover  mcasuremenu  at  Grayling. 
Michigan.  Bates.  R.E .  ct  al,  (1985.  p  212*229) 

MP  2176 

EmbaakmeaU 

Thermoinsulating  media  within  embankmenU  on  perennially 
frozen  soil  ^g.  R.L.  (1976,  I61p)  SR  7^3 

Light-colored  surfaces  reduce  thaw  penetration  in  permafrost. 

Berg.  RL.  etal.  (1977.  p  86-99)  MP954 

Construction  of  an  embankment  with  frozen  soil.  Botz.  i.J., 
etal.  (1980.  105p)  SR  80-21 

Embankment  dams  on  permafrost  in  the  USSR.  Johnson. 

T.C.  et  al,  (1980,  59p)  SR  80-41 

Companson  of  two-dimensional  domain  and  boundary  inte* 
gral  geothermal  models  with  embankment  freeze-thaw  field 
dau  Hromadka.  T  V .  H,  ct  al.  (1983.  p  509*513) 

MP  1659 

Interaction  of  gravel,  surface  drainage  and  culverts  with  per* 
mafrost.  Brown.  J..  et  al.  (1984.  35p)  MP  2215 

Design  and  performance  of  water-rcuming  embankmenu  in 
permafrost  Sayles.  F  H..  (1984.  p.31*42)  MP  1850 

Embankment  dams  on  permafrost  Sayles.  FH.  tl987. 
i09p)  SR87-U 

Eaflnc  starters 

Engine  starters  in  winter  Coutu.  H.J..  (1981.  37p ) 

SR  81-32 

Eagiactriaf 

Icinp  developed  from  surface  water  and  ground  water 
Carey.  KL..  (1973,  7 Ip )  M  III-D3 

Sea  ice  engineering  Assur,  A .  (1976.  p.231-234) 

MP986 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea.  Sellmann.  P.V..  ct  al.  (1977, 
P.385-.395)  MP  1074 

Proceedinp  of  the  Second  International  Symposium  on  Cold 
Regions  Engineering  Burdick.  J  .  cd.  (1977. 

Engineering  properties  of  snow.  Mclior.  M .  (1977,  p  15- 
66)  MP  1015 

Engineering  properties  of  sea  ice  Schwarz.  J .  et  al.  (1977. 

p499*53l)  MP1065 

Undersea  pipelines  and  cables  in  pola:  waters  Mellor.  M . 

(1978.  34p)  CR  78-22 

Icc  engineering  O'Steen.  D.A..  (1980.  p  41*47| 

MP  1602 

Problems  of  the  seasonal  sea  icc  zone  Weeks.  W  F .  1 1 980. 

p.1-35)  MP  1293 

Conference  on  Computer  and  Physical  Modeling  in  Hydrau¬ 
lic  Engineering.  1980  Ashton,  G.D .  cd. 

Haul  Road  performance  and  associated  investigations  in  Ala.s* 
ka  Berg.  R  L.  (1980.  p 53*100)  MP  1351 

Characteristics  of  permafrost  beneath  the  Beaufort  Sea.  Sell* 
mann.  P  V .  ct  al.  (1981.  p  125-157)  MP  1428 

Icc  engineering  for  civil  work  baseline  study.  Carey.  K.L.. 

ct  al.  (1983.  9lp)  MP  2441 

Computational  mechanics  in  arctic  engineering  Sodhi,  D  S . 

(1984.  p  351*374)  MP  2072 

Permafrost  Benson.  C .  ct  al.  ( 1986,  p  99-  I06j 

MP  2156 

Cold  climate  utilitiev  manual  Smith.  DW.  cd.  (1986. 

varp*  MP2I35 

River  and  lake  icc  engineering  Ashton.  G  D .  cJ.  (1986, 
485p!  MP2I44 

Perspectives  in  icc  technology  Ashton.  G.D .  (1986. 4p  | 

MP  2288 

International  Conference  on  Snow  Engineering.  1st.  July 
1988.  (1989.  57Jp)  .SR  89*06 

Roof  design  in  cold  regions  Tobiivson.  W  .  (1989.  p462- 
472,  MP  2613 


283 


SUBJECT  INDEX 


EDgiMtliMf  (OMt) 

Cold  re^ns  enfineerinf  research— strategic  plan.  Carlson. 

R. F..etal.tl989.p  172-1901  MP  257! 

Ett^iMeriag  goolofy 

Delineation  and  engmeering  charactenslics  of  permafrost 
beneath  the  Beaufort  Sea.  Sellmann.  P.V.,  et  at,  {1976. 
p  53-60)  MP919 

Distribution  and  properties  of  subsea  permafrost  of  the  Beau¬ 
fort  Sea.  Sellmann.  P.V..  et  al.  (1979.  p  93-1 15) 

MP  1257 

Cbid  Regions  Science  and  Technology  Bibliography.  Cum¬ 
mings.  N  H..  (1981.  p.73-75)  MP  1372 

EaglMS 

Construction  equipment  problems  and  procedures  Alaska 
pipeline  project.  Hanamoto,  B.,  (1978.  14p) 

SR  78-11 

Low  temperature  automotive  emissions  Coults.  H  J . 
(1983.  2  vols)  MP  1703 

Enthalpy 

Introduction  to  the  basic  thermodynamics  of  cold  capillary 
systems.  Cotbeck.  SC.  (1981.  9p)  SR  81-06 

Solution  of  phase  change  problems  O'Neill.  K.  (1983. 
p.l34-t46)  .MP  1894 

Earironnient  simalatioa 

Numerical  simulation  of  atmospheric  ice  accretion  Ackley. 

S. F..  et  al.  (1979.  p.44-52)  MP  1235 

Computer  simulation  of  urban  snow  removal  Tucker.  W  B , 

et  al.  (1979.  p  293-302]  MP  1238 

Ocean  circulation  its  effect  on  seasonal  sea-ice  simulations. 

Hibter.  W.D..  III.  et  al.  (1984.  p  489-492)  MP  1700 
Numerical  simulation  of  Northern  Hemisphere  sea  ice  varia¬ 
bility.  1951-1980.  Walsh.  J.E..  et  al.  (1985.  p4847. 
4865)  MP  1882 

ENVIRONMENTAL  IMPACT 
Symposium  on  fire  in  the  northern  environment.  Slaughter. 
CW..ed.(l971.  275p)  MP  878 

EariroanMatal  iaipact 

Eeological  effects  of  oil  spills  and  seepages  in  cold-dominated 
environments  McCown.  fi  H.,  et  al.  (1971.  p  61-65] 

MP905 

Thermal  energy  and  the  environment.  Crosby.  R  L.  et  al. 

(1975.  3p  +  2p.  figs )  MP  1480 

Evaluation  of  an  air  cushion  vehicle  in  Northern  Alaska 
AbeIe.G.,etal.(1976.  7p)  MP  894 

Ecological  and  environmental  consequences  of  off-road  traf¬ 
fic  in  northern  regions.  Brown.  J..  (1976.  p  40-53i 

.MP  1383 

Air-cushion  vehicle  effects  on  surfaces  of  Alaska's  Arctic 
Slopes.  Slaughter.  CW..  (1976.  p  272-279) 

MP  1384 

Hovercraft  ground  contact  directional  control  devices. 

Abcle.  O .  (1976.  p.51-59)  MP  875 

Land  treatment  of  wastewater  at  Manteca.  Calif.,  and  Quincy. 
Washington.  Iskandar.  LK .  et  al.  (1977,  34p] 

CR  77-24 

Effects  of  low  ground  pressure  vehicle  traffic  on  tundra  at 
Lonely.  Alaska.  Abele.  G .  et  al.  (1977.  32p ) 

SR  77-31 

Second  progress  report  on  oil  spilled  on  permafrost  McFad- 
den.  T.  ct  al.  (1977. 46p )  SR  77-44 

Ross  Ice  Shelf  Project  environmental  impact  statement  July. 

1974  Parker.  BC.etal.  (1978.  p.7.36)  MP  1075 
Effects  of  winter  military  operations  on  cold  regions  terrain 
Abele.  G .  el  al.  (1978,  34p)  SR  78-17 

Plant  recovery  from  Arctic  oil  spills  W’alker.  D  A ,  ct  a). 

(1978.  p  242-259)  MPlt84 

Crude  oil  splits  on  black  spruce  forest  Jenkins.  T  F .  et  al. 

(1978.  p  305-323)  MP1185 

Bibliography  of  permafrost  soils  and  vegetation  in  the  I'SSR 
Andrews.  .M..  (1978.  |75p)  .SR  78-19 

Tundra  recovery  since  1949  near  Fish  Creek  Alaska  Law- 
son.  D  E .  ct  al.  (1978.  81p)  CR  78-28 

Noncorrosive  methods  of  ice  control  Minsk.  L  D .  (1979. 

p  133-162)  .MP  1265 

Crude  oil  spills  on  subarctic  permafrost  in  interior  Alaska 
Johnson.  L  A .  cl  al.  (1980.  I28p  j  .MP  1310 

Remote  sensing  of  rcvcgctation  of  burned  tundra.  Kokotik 
River.  Alaska  Hall.  D  K  .  et  al.  (1980  p  263  2“ 

MP  1391 

Road  dust  along  the  Haul  Road.  Alatka  Everett.  K  R 
(1980.  p.lOt-128)  MP  1352 

Winter  air  pollution  at  Fairbanks.  Alaska  Coutts.  H  J .  ct  al. 

(1981.  p  512-528}  MP  1395 

Ecological  impact  of  vehicle  traffic  on  tundra  Abele.  G . 

(1981.  p  11-37)  MP  1463 

lee  growth  and  circulation  in  Kachemak  Bay.  Alaska  Daly. 

S.F.  (1982.  p(C)|.(Q9)  MP  1501 

Long-term  active  layer  effects  of  crude  oil  spdied  in  interior 
Alaska,  Collins.  C  M  .  (1983.  p  175-179)  MP  1656 
Hydrologic  modeling  from  l.andsai  land  cover  data 
McKtm.HL..  €1  31.(1984.  I9p)  .SR  84-01 

Response  of  pcrmafrmt  to  disturbance  t.awvm.  1)  h . 

(1986.  p  1-7)  .MP2t65 

Disturbance  and  recovery  of  arctic  Alaskan  tundra  terrain 
Walker.  D  A  .  et  al.  (1987.  63p  |  CR  87-11 

Chemical  analysis  of  harardous  wastes  McGcc.  I  li .  ct  al. 

(1987.  57p)  SK  87-21 

Development  of  analytical  meihotls  for  military-unique  com¬ 
pounds  Walsh.  M.E .  et  al.  (1988.  p  370-380) 

MP  2454 


Effects  of  all  terrain  vehicles  on  tundra.  Racine,  C.  et  al, 
(1988.  12p)  SR  88-17 

Waste  management  practices  in  Antarctica  Sletten.  R.S..  et 
al.  (1989.  p  122-130]  MP2t64 

Influence  of  well  casing  composition  on  trace  metals  in 
ground  water  Hewitt.  A  D..  (1989.  I8p)  SR  89-09 
Comments  on  “Modeling  adsorption/desorption  kinetics  of 
pesticides  in  a  soil  suspension".  Leggett.  DC.  (1989. 
p.231)  MP  2532 

Use  of  off-road  vehicles  and  mitigation  of  effects  in  Alaska 

permafrost  environments  a  rev  lew  Slaughter.  C  W .  et  al. 
(1990.  p  63-72)  MP26g2 

Envlronmentat  protection 

Tundra  btome  applies  new  look  to  ecological  problems  in 
Alaska.  Brown,  i..  (1970.  p.9)  MP  880 

Land  disposal,  state  of  the  art  Reed.  S  C.  (1973.  p.229- 
261)  MP  1392 

Symposium:  geography  of  prdar  countries,  selected  papers 
and  summaries  Brown,  i..  cd.  (1977,  6lp ) 

SR  77-06 

Municipal  sludge  management  environmental  factors 
Reed.  S.C .  ed.  (1977.  Var.  p )  MP  1406 

Role  of  research  in  developing  surfKC  protection  measures 
for  the  Arctic  Slope  of  Alaska  Johnson.  P.R..  (1978. 
p  202-205)  MP  1068 

Surface  protection  measures  for  the  Arctic  Slope.  Alaska, 
Johnson.  P  R  .  (1978.  p202-205i  MP  1519 

Ground  pressures  exerted  by  underground  explosions  John¬ 
son.  P.R..  (1978.  p  284-290)  MP  1520 

Biological  restoration  strategics  in  relation  to  nutrients  at  a 
subarctic  site  in  Fairbanks.  Alaska  Johnson.  L.A .  (1978. 
p  460-466)  MP  1100 

Workshop  on  Environmental  Protection  of  Permafrost  Ter¬ 
rain  Brown.  J  .  et  al.  (1980.  p  30-36)  MP  1314 

Building  materials  and  add  precipitation.  Merry.  C.J .  et  al, 
(1985.  40p)  SR  85-01 

Vegetation  recovery  in  the  Cape  Thompson  region.  Alaska 
Everett.  KR.et  al. (1985.  75p)  CR  85-11 

Description  of  the  building  matenab  dat&  base  for  Cincinnati. 

Ohio.  Merry.  C.J..  ct  al.  (1986.  85p )  SR  86-31 

Inventorying  building  matenab.  Merry.  C.J .  (1986. 2Sp.) 

SR  86-33 

Comparison  of  EPA  and  USATH AMA  detection  capability 
estimators  Grant.  C.L .  ct  al.  (1988.  p405-4l8) 

MP  2455 

Arctic  research  of  the  United  States.  Vo)  4  (1990.  120p ) 

.MP  2765 

EavlronmeaUl  tests 

Guidelines  for  architectural  programming  of  office  settings 
Ledbetter. CB.  (1977.  Up,  SR  77-05 

Analy  ticil  methods  for  detecting  military-unique  compounds 
Jenkins.  T  F .  et  at.  (1989.  p  13-U)  MP  2713 

Influence  of  well  casinp  on  well  water  Hewitt.  A  D .  et  al. 
(1989. 9p,  MP27I7 

Environments 

Arctic  environmental  factors  affecting  army  operations  Sat- 
cr.  J.E.ed. (1962.  lip )  MP  984 

Tundra  biomc  program.  Brown.  J .  (1970.  p  1278, 

MP  881 

Tundra  biome  applies  new  look  to  ecological  problems  m 
Alaska  Brown.  J .  (1970.  p.9,  MP  810 

Environmental  setting.  Barrow.  Alaska  Brown.  J  .  (1970. 

p  50-64)  MP  945 

Case  for  comparison  and  standardization  of  carbon  dioxide 
reference  gases  Kelley.  J  J.  ei  al.  (1973.  p  163-181, 

MP9d4 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
1  imagery.  Anderson.  D  M .  cl  al.  (1973.  5p , 

MP  1611 

Arctic  and  subarctic  environmental  analyses  from  ERTS  im¬ 
agery.  Anderson.  D  M  .  et  al.  (1973.  6p )  MP  1031 
High-latitude  basms  as  settings  for  circumpolar  environmen¬ 
tal  studies  Slaughter.  CW.  ct  al.  (1975.  plV/57. 
IV/68)  MP917 

Applications  of  remote  sensing  in  New  England  McKim. 

H  L .  et  at.  (1975.  8p  f  14  figs  and  tables)  MP  913 
Tcmp<Kary  environment.  Cold  regions  habitability  Bech¬ 
tel.  R.B  .  cl  a).  (1976.  I62p)  SR  76-10 

Notes  on  conducting  the  behavior  setting  survey  by  interv  lew 
method  Ledbetter.  C.B .  (1976.  33p ,  SR  76-14 

Arctic  transportation  operational  and  environmental  evalua¬ 
tion  of  an  air  cushion  vehicle  in  northern  Alaska  Abcle. 
G  .  ct  al.  (1977.  p  176-182,  MP  985 

.-kfchitecis  and  scientists  m  research  for  design  of  buildings  m 
Alaska  UdlKlfcf.  CB .  (197'».  8p ,  CR  77-23 

UV  radtaiional  effects  on  Martian  rcgoliih  water  Nadeau. 

ril.{l9''7.  89p)  MP  1072 

Ecology  on  the  Yukon-Prudhoc  haul  road  Brown,  J  ,  cd. 

|I9'’8.  I31p)  .MP  1115 

Cotnintinicalion  m  the  work  place  an  ecological  perspective 
Ledbcllcr.  CH.  (l*>-9.  I9p,  SR  79-03 

1  nvironment  of  the  Alaskan  Haul  Roa«l  Brown.  J  .  rl980, 
p3-52|  MP  1350 

Environmental  mapping  of  the  Arctic  National  Wildlife  Ref¬ 
uge.  Alaska  Walker.  t>  A  .etal.  (1982.  59p  f  2  maps, 

CR  82-37 

Environments  and  standards  for  military  «>peration  Opit;. 
B  K  .  Cl  al.  (1987.  137p,  MP  2309 

fU,uipmcn( 

Some  aspects  of  Soviet  trenching  machines  Mellor,  .M  , 
(1980.  I.tp)  SR  80-07 


Mechanics  of  cutting  and  boring  in  permafrost.  Mellor.  M  . 

(1980.  82p)  CR  80-21 

Snow  removal  equipment  Minsk.  LD..  (198 1.  p  648-670, 

MP  1^6 

Snow  and  ice  control  on  railroads,  highways  and  airports 
Minsk.  L.D..  et  al.  (1981.  p  671-706,  MP  1447 

Mechanics  of  cutting  and  boring  in  permafrost.  Mellor.  M.. 

(1981.  38p)  CR  81-26 

Ice  engineering  facility.  Zabilansky.  L.J..  et  al.  (1983,  t2p. 

-f-  flg )  MP  2088 

Performance  of  a  thermosyphon  with  an  inclined  evaporator 
and  vertical  condenser.  Zarting.  J.P..  et  a!.  (1984,  p64- 
68)  MP  1677 

System  for  mounting  end  caps  on  icc  specimens  Cole. 

D.M.,  et  sL  (1985.  p.362-365)  MP  2016 

Pneumatically  de-iced  ice  detector— final  report,  phase  2.  part 
I.  Franklin.  C.H..  et  al.  (1986.  9p.  +  appends.) 

MP  2249 

Unique  new  cold  weather  testing  facility.  Eaton.  R.A.. 

(1989.  p  335-342)  MP  2468 

Preliminarydcstgngutde  for  arctic  equipment  Walsh.  M.R . 

ctal.  (1989.  35p)  SR  89-13 

Erosion 

Some  effeeb  of  air  cushion  vehicle  operations  on  deep  snow. 

Abele.  C..  et  al.  (1972.  p.2U-24i)  MP  887 

Road  construction  and  maintenance  problems  in  central  Alas¬ 
ka.  aark.  EF.etal..(1976.  36p)  SR  76-08 

Bank  erosion  of  U  S  northern  rivers  Gatto.  LW..  (1982. 
75p)  CR  12-11 

Erosion  control 

Revegeution  and  erosion  control  of  the  Trans-Alaska  Pipe- 
lire.  Johnson.  L  A ,  et  al,  (1977.  36p)  SR  77-08 
Utilization  of  sewage  sludge  for  terrain  stabilization  m  cold 
regions.  Gaskin.  D  A .  et  al.  (1977,  45p ,  SR  77-37 
ERTS  Iniatery 

Arctic  and  subarctic  environmental  analysis  through  ERTS- 
1  imagery.  Anderson.  D  M  ,  et  al.  (1972.  p  28-30, 

MP  1119 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
1  imagery.  Anderson.  D.M..  et  al,  (1973,  5p, 

MP  1611 

Mcsoscale  deformation  of  sea  ice  from  satellite  imagery. 

Anderson.  D.M .  et  al.  (1973.  2p,  MP  1120 

Arctic  and  subarctic  environmental  analyses  Anderson. 

DM  .ctal.  (1973.  3p)  MP  1030 

Arctic  and  subarctic  environmental  analyses  from  ERTS  im¬ 
agery  Anderson.  D  M..  ct  al.  (1973.  6p ,  MP  1031 
ERTS  mapping  of  Arctic  and  subarctic  environments.  And¬ 
erson.  D.M .  et  al.  (1974.  I28p)  MP1047 

Islands  of  grounded  ice.  Kovacs.  A.,  et  al.  (1975.  p  213- 
216)  MP852 

Estatrles 

Estuarine  processes  and  intertidal  habitats  in  Grays  Harbor. 
Washington;  a  demonstration  of  remote  sensing  techniques 
Gatto.  UW..  (1978.  79p ,  CR  78-18 

Phy’sical  properties  of  estuarine  ice  in  Great  Bay.  New  Hamp¬ 
shire.  Meese.  D  A .  et  al.  (1987.  p  833-840, 

MP  2251 

Evapontien 

Radiation  and  evaporation  heat  loss  during  ice  fog  conditions. 

McFaddcn.  T .  (1975.  p  18-27,  MP  1051 

Removal  of  trace  organics  by  overland  flow  Leggett.  D  C . 

ctal.  (1982.  p  176*184)  MP  2442 

Laboratory  tests  and  analysts  of  thermosyphons  with  inclined 
evaporator  sections  darling.  J  P .  ct  al.  (1985.  p  31-37) 

MP  1853 

Heat  tratufer  characteristics  of  thermosyphons  with  inclined 
evaporator  sections  Haynes.  F  D .  el  al.  (1986.  p  285- 
292)  MP  2034 

Icc  surface  hydrolysis  of  diisopropylfluorophosphate  (DFP) 
Ufieli.  DC.  (1987.  p.809-815)  MP  2457 

Evaporation  of  chemical  agents  from  tee  and  snow  Leggett. 

DC.  (1988.  lOp)  CR  88-03 

Thermosyphons  and  foundation  design  in  cold  regions. 

Haynes.  F.D .  ct  al.  (1988.  p  251-25<’)  MP  2443 

Thermosyphon  for  horizontal  applications  Denllariog. 
SL.  (1988.  p  319-321)  MP  2444 

Excavation 

Investigation  and  exploitation  of  snow  field  sues  Mellor.  M  . 

(1969.  57p)  M  tII-A2b 

Kinematics  of  axial  rotation  machmev  Mellor.  M  .  (1976. 

45p,  CR  76-16 

Kinematics  of  continuous  belt  machines  Mellor.  M.. 

(1976.  24p,  CR  76-17 

Excavating  rock.  icc.  and  frozen  ground  by  ciectromagnctic 
radiation  Hockstra.  P .  (1976.  I7p  )  CR  76-36 

Permafrost  excavating  attachment  fot  hcaw  bulldozers 
Garfield.  D.E .  et  al.  (1977.  p  144.151,  MP  955 

Transv  erse  rotation  machines  for  cutting  and  boring  in  perma¬ 
frost.  Mellor.  M  .  (1977.  36p)  CR  77-19 

Pavement  recycling  using  a  heavy  bulldozer  mounted  pulver¬ 
izer.  Eaton  R  A  .  et  al.  (1977.  I2p  ♦  appends, 

.SR  77-30 

Design  for  cutting  machines  m  permafrost  Mellor.  .M,. 

(1978.  24p,  CR  78-11 

Undersea  pipelines  and  cables  in  polar  waters  Mellor.  M  , 

(1978,  34p)  CK  78-22 

Mechanics  of  cutting  and  boring  in  permafrost  Mellor.  M  . 

(1980.  82p,  CK  80-21 

Excavation  of  frozen  materials  Mtxirc.  ILL .  et  al,  (1980. 
p32.t-345)  .MP  1360 


284 


SUBJECT  INDEX 


EziMitiMtt 

Arctic  resctrch  in  the  United  Sute».  Vol  3  (1989,  72p] 

MP  2653 

Arctic  reseirch  of  the  United  Sutes.  VoL3.  (1989,  7tp  t 

MP  2530 

ExperiMcatil  dett 

Archinf  of  two  block  sizes  of  model  ice  Hoes.  Cslkins,  D.i . 

etsl,  (1976.  lip )  CR76^2 

Hest  transfer  over  t  verticsl  meltmf  plate.  Yen.  Y.*C.  el  ai, 
(1977.  I2p.)  CR  77.32 

EKplerettoo 

Tundra  recovery  since  1949  near  Fish  Creek.  Alaska.  Law* 
son,  D.E.,  et  at.  (1978.  81p )  CR  70*21 

EXPLOSION  EFFECTS 
Explosions  and  snow.  Mellor.  M .  (1965.  34p  i 

M  ni*A3a 

Explealo*  effects 

Ice*craterint  experiments  Blair  Lake.  Alaska.  Kurtz,  M  K., 
et  al.  (19M,  Various  pa|ingS]  MP  1034 

Analysis  of  explosively  teneraied  ground  motions  usinf 
Fourier  techniques.  Blouin,  S  E.,  et  al,  (1976.  86p  ] 

CR76-28 

Dynamic  in*silu  properties  test  in  nne*|fained  permafrost 
Blouin.  $  E..  (1977.  p  282.313j  MP  963 

Destruction  of  tee  islands  with  explosis  es.  Mellor,  M .  et  al. 

(1978.  p.753.765i  MP  1018 

Ground  pressures  exerted  by  underf  round  explosions.  John* 
son.  P.R..  (1978.  p  284*290)  MP  1520 

Hi|h*explosive  craterint  in  frozen  and  unfrozen  soils  in  Alas* 
ka.  Smith.  N. (1980. 21p.)  CR  80-09 

Impact  fuse  performance  in  snow  (Initial  evaluation  of  a  new 
test  technique)  Aitken.  C  W..  et  al.  (1980,  p  31*45] 

MP  1347 

Analysis  of  non*stcady  plastic  shock  v.  ases  in  snow.  Brown. 

R. U.  (1980.  p.279-287)  MP  1354 

Block  motion  from  detonations  of  buned  near-surface  explo¬ 
sive  arrays.  Blouin.  S.E ,  (1980.  62p )  CR  80*26 

Prediction  of  explosively  driven  telative  displacements  *n 
rocks.  Blouin.  S  E.  (1981,  23p.]  CR  81*11 

Testing  shaped  charges  in  unfrozen  and  frozen  silt  in  Alaska. 

Smith.  N..  (1982.  lOp.)  SR  82*02 

Breaking  ice  with  explosives.  Mellor.  M .  (1982,  64p  ] 

CR  82*40 

Frozen  s<hI  characteristics  (hat  affect  land  mine  functioning 
Richmond.  P.W..  (1983.  i8p )  SR  83*05 

Blasting  and  Mast  effects  in  cold  regions.  Part  1  Air  blast. 

Mellor.  M..  (1985. 62p )  SR  85*25 

Revised  guidelines  for  blasting  floating  ice.  Mellor.  M . 

(1986.  37p.)  SR  86*10 

BlMting  and  blast  effects  in  cold  regions.  Part  2  undcra  ater 
exNosions  Mellor.  M.  (1986.  56p)  SR  86-16 

Eruptions  from  under*icc  explosions.  Mellor.  M .  et  al. 

(1988.  26p.)  SR  88*14 

Bliuting  and  Mast  effects  in  cold  regions.  Part  3*  explosions 
in  ground  materuls.  Mellor.  M..  (1989.  62p ) 

SR  89*15 

Explosives 

Use  of  explosives  in  removing  ice  jams.  Frankenstein.  G.E . 

ctal,  (1970,  lOp)  .MP1021 

Composition  of  vapors  es  olved  from  military  TNT  Leggett. 

DC.etal.  (1977.  25P)  SR  77*16 

Block  motion  from  detonations  of  buried  near-surfacc  expio* 
sive  arrays  Blouin.  S  E .  (1980.  62p  j  80*26 

Minefcounlermine  problems  during  winter  warfare.  Lunar* 
dini.  VJ .  ed.  (1981.  43p]  SR  81*20 

Breaking  ice  with  explosives  Mellor.  M .  (1982.  64p  j 

CR  82*40 

Review  of  the  propagation  of  inelastic  pressure  waves  in  snow. 

Albert.  D.G..  (1983.  26p )  CR  83*13 

Seasonal  soil  condit>*vns  and  the  reliabiltiy  of  the  MI5  land 
mine.  Richmond.  P.W,.  ct  al.  (1984.  35p  j  SR  84*18 
Explosive  ol»*cur«iion  sub-test  results  at  the  SNOW-I^O 
field  expenment  Ebersotc,  J  F .  et  al.  (1984.  p  347*354) 

MP  1872 

Penetration  of  shaped  charges  into  ice  Mellor.  M  .  (1984. 

P  137*148)  .MP1995 

Chemical  analysts  of  munitions  wastewater  Jenkins,  T  F  .ct 
al.(i984,95p)  CR  84*29 

Explosives  in  soils  and  sediments  Cragtn.J  II  .ctal.(l985. 

Itp)  CR  85*15 

Explosive  residues  in  soil.  Jenkins. T.F .  cl  al.  (1 985. 33p ) 

.SR  85*22 

Sorption  of  mtliiary  explosive  contaminants  on  bentonite 
drilling  muds.  Uggett.  DC.  (1985.  3Jp)  CR  85*18 
Losses  of  explosives  residues  on  disposable  membrane  filters 
Jenkins.  T  F ,  et  al.  (1987.  25p )  SR  87*02 

Development  of  an  analytical  method  for  explosive  residuev 
in  soil.  Jenkins.  T.F .  et  al.  (1987,  51p]  CR  87*07 
Analytical  method  for  determining  ictraranc  in  water 
Walsh.  M  E..  et  al.  (1987.  34p  j  SK  87*25 

Analytical  method  for  determining  tetrazenc  in  m>iI.  Wahh. 

M  B .  et  al.  (1988.  22p.)  SR  88*15 

Eruptions  from  undcr-icc  explovionv  S'ellor.  M.  et  al, 
(1988.  26p.}  SR  88-14 

Determining  nitroaromalics  and  miramincs  in  water  Jen¬ 
kins.  T  F..  ct  al.  (1988.  36p )  SR  88*23 

Development  of  a  membrane  for  in  tifu  optical  detection  of 
TNT.  Zhang.  Y.  ctal.  (1988.  6p  I  SR  88-24 

Ice-water  partition  coefnetents  for  RDX  and  TNT  Taylor. 

S.  (1989.  iOp)  CR  89-08 


Single  fiber  measurements  for  rcniote  optical  detection  of 
TNT.  Zhang.  Y..  et  al.  (1989.  7p)  SR  89*18 

Determination  of  explosive  residues  in  soil  Part  3.  Bauer, 

C. F..etaI.  (t989.89p)  CR  89*09 

Analytical  methods  for  detecting  mititary*unique  compounds 

Jenkins.  T.F..  et  al.  (1989.  p.l3*14)  MP  2713 

Low*temperatufe  effects  on  systems  for  composting  expio* 
siveS'Contaminated  sMIs.  Ayorindc.  O  A .  et  al.  (1989, 
t8p]  SR  •9*38 

Environmen'al  transformation  of  nitroaromattes  and  nitra* 

mines.  Wabh,  M  E.  (1990. 2lp )  SR  90*02 

Fate  and  transport  of  contaminants  in  frozen  soils  Ayo* 
rinde.  O.A..  et  al.  (1990.  p  202*21 1)  MP  2679 

Extraterrestrial  Ice 

Colloquium  on  Water  in  Ptanetary  Regolilhs,  Hanover.  N.H.. 

Oct.  5*7.  1976.  (1977.  I61p)  MP  911 

Mars  soil-water  analyzer:  instrument  description  and  status 
Anderson.  D.M .  et  al.  (1977.  p.U9*158)  MP  912 
First  impressions  of  the  comet  dniting  problem.  Mellor.  M . 
(1989.  p  229*232)  MP  2592 

Falliag  bodies 

Airborne*Snow  Concentration  Measuring  Equipment  La* 
combe.  J..  (1982.  p  17*46)  MP  1981 

FALLOUT 

Radioactive  fallout  in  northern  regions.  Wilson.  C .  (1967, 
35p.)  M  I*A3d 

Fast  ice 

Dynamics  of  near*shofe  ice.  Weeks,  W.F.,  ct  al.  ( 1 976,  p.9- 
34]  MP  1380 

Grounded  ice  along  the  Alaskan  Beaufort  Sea  coast.  Kovacs. 

A.(1976.21p)  CR  76*32 

Dynamics  of  near*shofc  ice  Kovacs,  A.  ct  al.  [1977, 

P  106*112)  MP924 

.Movement  of  coastal  sea  ice  near  Prudhoc  Bay  Weeks. 

W  F..  et  at.  (1977.  p.533*546)  MP  1066 

Decay  patterns  of  land-fast  sea  tee  m  Canada  and  Alaska 
Bilello.  M.A..  (1977.  p.l-10)  MP  1161 

Internal  structure  of  fast  tee  near  Narwahi  Island  Gow.  A.J.. 

eial.  (1977.  8p)  CR  77-29 

Dynamics  of  near*shore  ice.  Kovacs.  A.  et  at.  (1977, 
P41I-424)  MPI076 

Preferred  crystal  orientations  in  Arctic  Ocean  fast  ice 
Weeks.  W.F..  et  al.  (1978.  24p)  CR  78-13 

Sea  ice  north  of  Alaska  Kovacs.  A..  (1978.  p  7*12) 

MP  1252 

Dynamics  of  near-shore  ice  Kovacs.  A.  ct  al.  (1978. 

P  230*233)  MPI619 

Crystal  alignments  in  (he  fast  ice  of  Arctic  Aluka  Weeks. 

W.F..  et  al.  (1979.  2tp)  CR  79*22 

Oil  pooling  under  sea  tee  Kovacs.  A .  (1979.  p  310*323) 

MP  1289 

Maximum  thickness  and  subsequent  decay  of  lake,  river  and 
fast  sea  tee  in  Canada  and  Alaska  Bilello.  M.A..  (1980. 
I60p)  CR  80-06 

Shore  tec  pile-up  and  ride*up  field  observations,  models, 
theoretical  analyses  Kovacs.  A.,  et  al.  (1980.  p209* 
298)  MP  129$ 

Polariulion  studies  in  sea  icc  Arconc,  S  A.,  ct  al.  (1980. 

P  225*245)  MP1324 

Alaska's  Beaufort  Sea  coast  ice  ride-up  and  pile-up  features 
Kovacs.  A .  (1983.  51p)  CR  83*09 

Shoreline  erosion  and  shore  structure  damage  on  the  St 
Marys  River  Wuebben.  J  L.  (1983,  36p)  SR  83*15 
Onshore  icc  pilcupand  override.  Kovacs.  A .  ct  al.  (1988. 

P  108*142)  MP2336 

Fatigue  (materials) 

Cyclic  loading  and  fattgue  in  icc.  .Mellor.  M .  el  al.  (1981, 
P4I.53)  MPI371 

Films 

Ice  fog  suppression  using  monomoicculsr  films  McFadden. 

T..  ( 1 977.  p,36 1-367)  MP  956 

Filters 

Fortran  subroutines  for  zero-phase  digital  frequency  filters 
Albert.  DC.  (1986.  26p)  SR  86-04 

l.osses  of  explosives  residues  on  disposable  membrane  fillers 
Jenkins.  T  F .  et  at.  (1987.  25p )  SR  87-02 

Hvatualion  of  disposable  membrane  filler  units  for  sorptive 
losses  and  sample  contamination  Walsh,  M  F. .  ct  al. 
(1988.  p4$.52)  .MP  2328 

Gcotcxtilcs  and  a  new  way  to  use  them  Henry.  K..  ii988. 

P  214*222)  MP  252S 

Fines 

Densification  by  freezing  and  thawing  of  fine  material 
dredged  from  waterways  Chamberlain.  F.  J  .et  al.  (1978. 

P  622-628)  MP1103 

Fires 

Utilities  on  permanent  snowfleids  .Mellor.  .M.,  (1969. 

42p)  Mni*A2d 

Symposium  on  fire  in  the  northern  environment  Staughier, 
CW.cd.  (I97|.  275r)  MP878 

1977  tundra  Arc  in  the  Kokolik  Riser  area  of  Alaska.  Hall, 
1)  K  .  cl  al.  ( 1978.  p  54-58)  Ml*  1 1 25 

1977  tundra  fire  al  Kokolik  River,  Alaska  Mall.  t>  K,.  ct  al, 
(1978.  Ilp)  J,R  78*10 

Recovery  of  the  Kokolik  River  tundra  area.  Alaska  Mall. 

D. K .  et  ai.  (1979.  I5p )  MP  Ib3h 

Remote  sensing  of  rcvcgclation  of  burned  tundra,  Kokolik 

River.  Alaska  Mall.  I>  K  .  ct  al.  (1980.  p  263-272) 

Mi*  1391 

Lffeiis  Ilf  a  tundra  fire  on  vnl  and  scgctation  Racine.  C.. 
(1980.  2lpi  SR  80*.t7 


Stabilizing  fire  breaks  in  tundra  vegetation.  Patterson.  W.A . 

IlI.etal.  (1981.  p  188*189)  MP  1804 

Recovery  and  active  layer  changes  following  a  tundra  (ire  in 
northwestern  Alaska  Johnson,  L..  et  al.  (1983.  p543* 
547)  MP  1660 

Vegetation  recovery  after  tundra  Itres  in  northwestern  Alaska. 
Racine.  C.  ct  al.  (1987.  p 461*469]  MP  2374 

Fire 

USA  CR  R  EL  shallow  drill.  Rand.  J.M..  ( 1 976.  p.  1 33*  1 37) 

MP  873 

Subsurface  measurements  of  the  Ross  Icc  Shelf.  .McMurdo 
Sound,  Antarctica.  Kovacs.  A .  et  al.  (1977,  p.l46*148] 

MP  1013 

Nitrogenous  chemical  composition  of  antarctic  icc  and  snow. 

Parker.  B  C.  et  al.  (1981.  p.79*81)  MP  1541 

Firn  quake  (a  rare  and  poorly  explained  phenomenon).  Den* 
Hartog.  S.L.  (1982.  p  173*174)  MP  1571 

Baseline  acidity  of  South  Pole  precipitation  Cragin.  J  H .  et 
al.  (1987.  p.789-792)  MP  2275 

nRMFICATlON 

Greenland  ice  sheet.  Bader,  H..  (1961.  18p)  M  I*B2 
Pirnlffcxtloo 

Sintering  and  compaction  of  snow  containing  liquid  water 
Colbeck,  S.C.  ct  al.  (1979.  p.t3*32)  MP  1190 

FLEXURAL  STRENGTH 

Mechanical  properties  of  sea  ice  Weeks.  W  F..  ct  al,  ( 1 967, 
sop)  MII-C3 

Flexural  strength 

Flexural  strength  of  ice  on  temperate  lakes  Gow.  AJ.. 

(1977.  p.247.256)  .MP  1063 

Flexural  strength  of  ice  on  temperate  lakes  Gow.  A  J..  ct  al. 

[1978,  t4p.)  CR  7$*09 

Nondestructive  testing  of  in-service  highway  pavements  in 
Maine  Smith.  N..et  al,  (1979.  22p)  CR  79*06 

Bending  and  buckling  of  a  wedge  on  an  clastic  foundation. 

NcvcI.  D  E  .  (1980.  p.278-288)  MP  1303 

Ice  characteristics  in  Whtieflsh  Bay  and  St  Marys  River  in 
winter.  Vance.  G.P..  (1980.  27p )  SR  80-32 

Acoustic  emission  and  deformation  response  of  finite  ice 
plates.  Xirouchakis.  P.C.  et  al.  (1981.  p 385*394) 

MP  1455 

Breakup  of  solid  ice  covers  due  to  rapid  w  ater  level  v  anattons. 

Billfatk.  L..  (1982.  |7p )  CR  82*03 

Rexural  strength  and  clastic  modulus  of  ice.  Tatinclaux. 

J.C.  ctal,  (1982.  p.37-47)  MP  1568 

Determining  the  characteristic  length  of  model  tee  sheets. 

Sodhi.DS.eial.(1982.p99*t04)  MP  1570 

Ice  forces  on  model  marine  structures  Haynes.  F  D .  et  al, 
(1983.  p.778-787)  MP  1606 

Rexural  strengths  of  freshwater  model  ice  Cow.  AJ. 

(1984.  p.73-82)  MP  1826 

Sheet  tee  forces  on  a  conical  structure  an  experimental  study 
Sodhi.  D.S .  ct  al.  [1985.  p  46*54)  MP  1915 

Uplifting  forces  exerted  by  adfrozen  ice  on  marine  piles 
Christensen.  F.T .  et  al.  (1985.  p.529*542)  .MP  1905 
Sheet  icc  forces  on  a  conical  structure:  an  experimental  study. 

Sodhi.  DS.  Cl  al.  (1985.  p 643*655)  MP  1906 

Rexural  and  buckling  failure  of  floating  ice  sheets  against 
structures.  Sodhi.  D  S..  (1986,  p  339*359)  MP  2134 
Rexural  and  buckling  failure  of  floating  icc  sheets  against 
structures  Sodhi.  D  S..  (1987,  p  53*73)  MP  2315 
Rexurc  and  fracture  of  macrocrystalline  SI  type  freshwater 
ICC  Dempsey.  J.P..  el  al.  (1988.  p  39*46)  MP2318 

Growth  of  EG/AD/S  model  icc  in  a  small  tank.  Borland. 

SL.  (I988.p47.53)  MP  2319 

Effects  of  temperature  and  structure  of  ice  on  its  flexural 
strength.  Gow.  A  J  .  ct  al.  (1988,  43p )  CR  88*06 
Shipmodcitestinginlevciicc  anovcrvicw.  Tatinclaux. J  C . 

(1988.  30p)  Cr  88*15 

Fracture  toughness  of  columnar  freshwater  ice  Bentley. 

D  1. .  cl  al.  ( 1989.  p  7*20)  .MP  2545 

Penetration  of  floating  icc  sheets  with  vylindneal  indentors 
Sodhi.  DS.cl  al.  (1989.  p  104)  .MP  2688 

Rotting  Icc 

Bearing  capacity  of  floating  icc  plates  Kerr.  A  D .  (1976. 

p  229-268)  MP884 

Cantilever  beam  tests  on  reinforced  tec.  OhsirtMn.  h.G  .  ct 
al.  (1976.  I2p)  CR  76*07 

Creep  theory  for  a  floating  icc  sheet  Nevet.  1)  1. ,  (1976. 

98p)  sSR  76*04 

Arching  of  two  block  sires  of  inoifci  icc  floes  Calkins.  D  J  . 

cl  al.  (1976.  Itp)  CR  76*42 

Concentrated  loads  on  a  floating  ilc  sheet  NcvcI.  Of.. 

(1977.  p  237*245)  .MP  1062 

Integrated  approach  to  the  remote  sensing  of  floating  tee. 

Campbell.  W  J..  ct  al.  (1977.  p  445-487)  Ml*  1069 

Compressive  ami  shear  strengths  of  frigmenied  icc  covers 
Cheng.  ST.  Cl  al.  (1977,  82p)  .Ml*  951 

Viscoelasticity  of  floating  tee  plates  subjected  lo  a  circular 

load  fakagi.  S .  (1978.  .Up )  CR  78-05 

Hearing  capacity  of  user  icc  f<tr  vehicles  NcvcI.  DF. 

(1978.  22p)  CR  78*03 

Ruckling  pressure  of  an  clastic  flo.xitng  plate  lakagi.  S. 

(1978.  49p)  CR  78*14 

l.iitrainmcnt  of  ice  floes  into  a  suhnierged  outlet  Stewart, 
!)  M  .  et  al.  (1978.  p  291-299,  MP  1 137 

Hort/ontal  ftuvc'  excited  hy  floating  kc  on  struviures  Kerr. 

A  I).  (1978.  9p,  CR78.|$ 

I*,  blcmsof  offshore  oil  drilling  m  the  Hcaufori  Nca  Weller, 
Ii.cl  al.  (1978.  p 4-1 1,  .MP  1250 


285 


SUBJECT  INDEX 


FlottiBC  kt  (coat) 

BuckUng  analysb  of  wedfe«>h«ped  noating  ice  sheets.  Sod- 
hi.  DS..  (1979.  p.797.810]  MP  1232 

Critical  velocities  of  a  floating  ice  plate  subjected  to  in-plane 
forces  and  a  moving  load.  Kerr.  A.D..  (1979.  12p  ] 

CR  79-19 

Ice  laboratory  facilities  for  solving  ice  problems.  Franken¬ 
stein.  C.E..  [1980.  p.93-I03i  MP1301 

Evaluation  of  ice-covered  water  crossinp.  Dean.  A.M..  Jr . 

(1980.  p.443-453)  MP  1348 

On  the  buckling  force  of  floating  ice  plates.  Kerr.  A  D.. 

(1981. 7p.]  CR  81-09 

Asymmetric  flows:  application  to  flow  below  ice  jams 
GOgUs,  M..ctal.  (1981.  p  342-350)  MP  1733 

Force  distribution  in  a  fragmented  ice  cover.  Daly.  S  F .  et 
al.  (1982.  p  374-387)  MP  1531 

Determining  the  characteristic  length  of  model  ice  sheets. 

Sodhi.D.S.etal.  (1982.  p 99-104]  MP  1570 

Application  of  HEC-2  for  ice-covered  waterways  Calkins. 

D.J..etal.  (1982.  p  241-248)  MP  1575 

Hydraulic  model  study  of  Port  Huron  ice  control  structure 
Calkins.  DJ..  et  al.  (1982.  59p.)  CR  82-34 

Buckling  loads  of  floating  ice  on  structures  Sodhi.  D.S ,  et 
si-  (1983.  p  260-265)  MP  1626 

Experiments  on  ice  ri^-up  and  pile-up.  Sodhi,  D.S .  et  al, 
(1983.  p.266-270)  MP  1627 

Dynamic  buckling  of  floating  ice  sheets.  Sodhi.  DS. 

(1983.  p  822-833)  MP  1607 

First-generation  m^cl  of  ice  deterioration.  Ashton.  G  D , 
(1983.P.273-278]  MP  2010 

Deterioration  of  floating  ice  covers.  Ashton.  G.D.,  (1984. 

p.26-33)  MP  U76 

Experimental  determination  of  buckling  loads  of  cracked  ice 
sheets.  Sodhi.  D.S .  et  al,  (1984,  p.I83-186) 

MP  1697 

Modified  theory  of  bottom  crevasses.  Jezck.  K.C.  (1984. 

p  1925-1931)  MP20S9 

Force  distribution  in  a  fragmented  ice  cover.  Stet*art.  DM.. 

eial.(1984, 16p)  CR  84-07 

Forces  associated  with  ice  pile-up  and  ride-up.  Sodhi.  D  S . 

et  al.  (1984.  p  239-262]  MP  1887 

Buckling  analysis  of  cracked,  floating  ice  sheets  Adtey. 

M.D .  et  al.  (1984,  28p )  SR  84-23 

Determining  the  characteristic  length  of  floating  ice  sheets  by 
moving  loads.  Sodhi.  DS,  et  al.  (1985.  p  155-159^ 

MP  1855 

Deterioration  of  floating  ice  covers  /^Idon.  G.D.,  (1985. 

P  177-182)  MP  2122 

Techniques  for  measurement  of  snow  and  icc  on  freshwater 
Adams.  W.P..  et  al.  (1986.  p  174-222)  MP  2000 

tee  cover  research->present  state  and  future  needs  Kerr. 

A.D..etal.  (1986.  p  384-399)  MP  2004 

Revised  guidelines  for  blasting  fle  ring  ice  Mellor.  M . 

(1986.  37p)  SR  86-10 

Flexural  and  buckling  failure  of  floating  ice  sheets  against 
structures.  Sodhi,  DS .  (1986.  p  339-35^  MP  2134 

Measurement  of  characteristic  length  of  floating  ice  sheets 
Sodhi.  as..  (1987.  n  p  (Ch  7))  MP  2480 

Flexural  and  buckling  failure  of  floating  icc  sheets  against 
structures.  Sodhi.  DS.  (i987.  p 53-73)  MP  2315 

DOD  floating  ice  problems  Cox.  G  F  N .  (1987,  p  151- 
154)  MP  2414 

On  the  determination  of  the  average  Young's  modulus  for  a 
floating  ice  cover.  Kerr,  A.D.,  et  al,  (1988.  p  39-43] 

MP  2324 

Elements  of  floaimg-debris  control  systems  Perham,  R  E , 
(1988.  54p  +  appends)  MP  2453 

tmjin  Rner  ice  boom.  Perham.  R  E..  (1988.  lOp ) 

SR  88-22 

Flow  developers  for  melting  ice^xpcnmcnial  results  Ash¬ 
ton.  GD..  (1989.  p  151-160)  MP  246S 

lee  reinforced  with  Ceogrid.  Haynes.  FD.  ct  al.  rl989. 

p.179-185)  MP  2484 

Penetration  of  floating  ice  sheets  with  cylindrical  mdentors 
Sodhi.  as.  (1989.  p 377-382)  MP  2485 

Effect  cf  ice  pressure  on  marginal  ice  zone  dynamics  Flato, 
G.M .  et  al.  (1989.  p  514-521)  MP  2522 

Refractive  index  structure  parameter  for  a  year  over  the  froz¬ 
en  Beaufort  Sea  Andreas.  E.t..  (1989.  p  667-679} 

MP  2575 

Penetration  of  floating  ice  sheets  with  cylindrical  mdentors 
Sodhi.  D.S..  et  al.  (1989.  p  104)  MP  2688 

Dynamic  analysis  of  a  floating  ice  sheet  undergoing  vertical 
indentation.  McGilvary.  W  R..  et  al.  (1990.  p.l95*203) 

MP  2579 

Floatittg  structures 

Righting  moment  in  a  rectangular  ice  boom  timber  or  pon¬ 
toon.  Perham.  RF..  (1978.  p  273-289)  MP  1136 
Wave-induced  bergy  bit  motion  near  a  floating  platform. 
Mak.  LM..  ct  al.  (1990.  p.205-215)  MP  2580 

Flood  control 

Construction  on  permafrost  at  Longyearbyen  on  Spitsbergen 
Tobiasson.  W..  (1978.  p  884-890)  MP  1108 

Ice  jam  problems  at  Oil  City,  Pennsylvania  Deck.  D.S ,  cl 
al.  (1981.  19p)  SR  81-09 

Tanana  River  monitoring  and  research  studies  near  Fair¬ 
banks.  Alaska  Ncill.  C.R..  et  al.  (1984.  98p  4-  5  ap¬ 
pends  )  SR  84-37 

Chena  Flotxl  Control  Project  and  the  Tanana  River  near  Fair¬ 
banks.  Alaska  Buska.  J  S.  el  al.  (1984.  I  Ip  »  flgs) 

MP  1745 


Bank  recession  of  the  Tanana  Rt*'er.  Alaska  Catto,  LW.. 

(1984. 59p)  MP1746 

Bank  recession  and  channel  changes  of  the  Tanana  River, 
Alaslm.  Galtu,  LW .  et  al.  (1984.  98p.)  MP  1747 
Erosion  analysis  of  the  Tanana  River.  Alaska.  Collins,  C  M . 

(1984,  8p.  -f  flgs.)  MP  1748 

Potential  solution  to  tee  jam  flooding.  Salmon  River.  Idaho 
Eariekson.  J .  ct  al.  (1986.  p  15-25)  MP  2131 

Calibrating  HEC-2  in  a  sh  diow.  ice-covered  river.  Calkins, 
D  J .  et  al.  (1986.  25  refs  i  SR  86-34 

Floating  debris  control;  a  literature  review.  Perham,  R.E., 
(1987,  22p  +  4tp.  of  append.)  MP  2252 

Ice  formation  downstream  of  Oahe  Dam— 1987-1988  winter. 

Ashton,  G.a,  (1988,  37p.)  MP  2506 

Perturbation  solution  of  the  flood  problem.  Discussion  and 
author's  reply.  Ferrick.  M.C..  (1988.  p  346-349) 

MP  3536 

Framework  for  control  of  dynamic  ice  breakup  by  river  regu¬ 
lation  Fernck.  M  G..  et  at.  (1989,  Up )  O!  89-12 
Flood  foreeustiag 

Hydrologic  modeling  from  Landsat  land  cover  data 
McKirn.  H.L.  et  al.  (1984.  I9p )  SR  84-01 

Ice-related  flood  frequency  analysts,  application  of  analytical 
estimates.  Gerard.  R .  et  al,  (1984.  p.85-101) 

MP  1712 

Perturbation  solution  of  the  flood  problem.  Discussion  an  1 
author's  reply  Fcrrick.  M  G .  (1988.  p  346-349) 

MP  2536 

Flo'.JIng 

Inundation  of  vegetation  in  New  England.  McKim.  H.L.  et 
zl.  (1978.  13p)  MP1169 

Land  treatment  systems  and  the  environment  McKtm. 

H.L.  et  al.  (1979.  p20!-225)  MP  1414 

Removal  of  organics  by  overland  flow.  Martel.  C.J.,  et  al, 
(1980.  9p)  MP  1362 

Rational  design  ot  overland  flow  systems.  Martel.  C.3 .  et  al. 

(1980.  p  114-121)  MP  1400 

Energy  and  costs  for  agncultural  reuse  of  wastewater.  Slel- 
ten.  R  S..  et  at.  (1980,  p  339-346)  MP  1401 

Forage  grass  growth  on  overland  flow  systems  Palazzo. 

A  J..  et  al.  (1980.  p  347-354)  MP  1402 

Overland  flow;  removal  of  toxic  volatile  organics  Jenkins. 

T.F..ctal.  (1981.  I6p)  SR  81-01 

Effects  of  inundation  on  six  varieties  of  turfgrass  Erbisch. 

PH..etaI.  (1982.  25P)  SR  82-12 

Ice  jams  and  flooding  on  Ottauquechce  River.  VT  Bates.  R  . 

et  al.  (1982.  25p)  SR  82-06 

Controlling  nver  tee  to  alleviate  tee  jam  flooding  Deck. 

D.S .  (1984.  p  524-528)  MP  1795 

Salmon  River  tee  jams  Cunningham.  LL.  et  al.  (I9C4. 

p  529-533)  MP  1796 

Potential  solution  to  ice  jam  flooding.  Salmon  River.  Idaho. 

Eariekson.  1.  ct  al.  (1986.  p  15-25)  MP  2131 

Jbkulhtaups  from  tee-dammed  Strandline  Lake.  Alaska. 

Sturm.  M..  et  al.  (1987.  p  79-94)  MP  2307 

Jbkulhlaups  from  Strandline  l.ake,  Alaska  (especially  the 
1982  event)  Sturm.  M..  et  al.  (1989.  I9p) 

MP  2520 

Floods 

Landsat  data  analysis  for  New  England  reservoir  manage¬ 
ment  Merry.  C.J..  ct  al.  (i'-78. 61p)  SR  7S-06 

Port  Huron  lec  control  model  studies  Calkins.  D  J .  ci  al. 

(1982.  p  361-373)  MP  1530 

Controlling  river  ice  to  alleviate  icc  jam  flooding  Deck. 

DS.  (1984.  p 69-76)  MP  1885 

Geographic  features  and  foodsoflhe  Ohio  River  Edwardo. 

H  A.,  et  al.  (1984.  p  365-281)  MP  2083 

Cold  facts  of  tee  )arm  case  studies  of  mitigation  methodv 
Calkins.  D  J..  (1984.  p  39-47)  MP  1793 

Icc  jam  flood  prevention  measures.  Lamoille  River.  Hardwick 
VT  Calkins,  D  J..  (1985.  p  149-168)  MP  1940 

Study  of  dynamic  tcc  breakup  on  the  Connecticut  River  near 
Windsor.  Vermont.  Ferrick,  M  G .  et  al.  (1987.  p  163- 

177)  MP  2400 

Jbkulhlai'ps  from  Strandline  Lake.  Alaska  (especially  the 
1982  event)  Sturm.  M .  ct  al.  (1989.  I9p ) 

MP  2520 

Flow  metsurement 

Resurvey  of  the  “Byrd"  Station.  Antarctica,  drill  hole.  Gar¬ 
field.  D  B  .  et  at.  (1976.  p  29-34)  .MP  846 

Flow  rate 

Temperature  and  flow  conditions  during  the  formation  of 
river  ICC  Ashton.  G.D..  et  al.  (1970.  t2p) 

MP  1723 

Stability  of  Antarctic  ICC  Wccriman.  J .  (1975  pI59i 

MP  1042 

Analysis  of  velocity  profiles  under  ice  in  shallow  streams 
Catkins.  D  J .  el  al  (1981.  p94.1 1 1)  MP  1397 

Harnessing  franl  ice  Perham.  R  h .  (1981.  p  227-237) 

MP  1398 

One-dimensional  transport  from  a  highly  concentrated,  trans¬ 
fer  type  sour<  e  O'Neill.  K  .  (1982.  p  27-36) 

MP  1489 

Ottauquechce  River  analysis  of  freeze-up  processes  Cat¬ 
kins.  D  J  .  et  at.  (1982.  p  2-37)  MP  1738 

Asymmetric  plane  flow  with  application  to  ice  jams  Tatin- 
claux.  J  C .  ct  al.  (1983.  P  1540-1556)  MP  1645 

Changes  m  the  Ross  Icc  Shelf  dynamic  condition  Jc/ek. 
K  C.  (1984.  p 409-416)  MP  2058 


.^t,'.i)sis  of  inflltration  results  . «  proposed  North  Carolina 
wastewater  treatment  site.  At-  e.  G.,  et  al.  (1984. 24p.) 

SR  M-11 

Constitutive  relations  for  a  planar.  mple  shear  flow  of  rough 
disks  Shen.  H  H .  el  al,  (1985.  '  '^p)  CR  85-20 

Hca*  transfer  from  water  (lowing  ihn  .'gh  a  chilled-bed  open 
channel  Richmond.  P  W  .  ct  al.  {.  ^89.  p  51-58) 

MP2649 

Fluid  dynamics 

Ruid  dynamic  analysis  of  volcanic  tremor  'errick,  M.G..  et 
al.  (1982.  12p.)  CR  82-32 

Source  mechanism  of  volcanic  tremor.  Fernck.  M.G.,  :t  al. 

(1982.  p  8675-8683)  MP  1576 

Calculation  of  advectivc  mass  transport  in  heteiO**  '  >us 
media.  Daly.  C  J .  (1983,  p.73-89]  MP  u:>7 

Automatic  finite  element  mesh  generator.  Albert.  M.R.,  et 
al.  (I987.  27p)  CR  t7*lB 

Orthogonal  curvilinear  coordinate  generation  foe  internal 
flows.  Albert.  M  R  .  (1988.  p  425-433)  MP  2540 
Fluid  flow 

Transport  equation  over  long  time$  and  large  spaces 
O'Neill,  K  .  (1981,  p.l665-t675)  MP  1497 

Source  mechanism  of  volcanic  tremor  Ferrick.  M.G..  et  a!. 

(1982,  p  8675-8683)  MP  1576 

Computation  of  porous  media  natural  convection  flow  and 
phase  change  O'Neill.  K  .  ct  al,  (1984,  p.2t3-229) 

MP  1895 

On  the  pressure  drop  through  a  uniform  snow  layer.  Yen, 
Y.C..  (1988.  lOp)  CRtt-14 

Ruid  mechanics 

River  ice.  Ashton.  C.D .  (1978.  p  369-392)  MP  1216 
Orthogonal  curvilinear  coordinate  generation  for  internal 
flows  Albert.  MR.  (1988.  p 4:5-433)  MP2540 

Fog 

Airborne  snow  and  fog  distributions  Berger,  R.H..  (1982. 

p2l7.2M)  MP1562 

S.iDW  and  fog  particle  size  measurements.  Berger.  R  H., 
(1982.  p  47-58)  MPt982 

Fog  dispersal 

Propane  dispenser  for  cold  fog  dissipation  system  Hicks, 
JR.etal.  (1973.  38p)  MP  1033 

Compressed  air  seeding  of  supercooled  fog  Hicks,  J  R.. 

(1976.  9p)  SR  76-0? 

Use  of  compressed  air  for  supercooled  fog  dispcrul.  Wein¬ 
stein.  A.I .  et  al.  (1976.  p.1226-1231)  MP  1614 

Suppression  of  ice  fog  from  cooling  ponds.  McFadden.  T.. 

(1976.  78p)  CR7643 

tee  fog  suppression  using  reinforced  thin  chemical  films. 

McFadden,  T..  et  al.  (1978.  23p)  CR  78-26 

Icc  fog  suppression  using  thin  chemical  films.  McFadden. 

T.etal.  (1979.44P)  MP  1192 

ice  fog  <..pprcssion  ir.  Arctic  communities  McFadden.  T , 
(1980. '  54-65)  MP  1357 

Ice  crystal  format* and  supercooled  fog  dissipation. 
Kumai.  M  ,:982.  p  $79-587)  MP  1539 

Fog  f9r..ialion 

Suppression  of  tee  fog  from  cooling  ponds  McFadden,  T.. 
(1976.  78p)  CR  76-43 

Forecasting 

Prediction  and  validation  of  temperature  in  tundra  soils. 

Brown.  J .  ct  al.  (1971.  p  193-197)  MP  907 

P  removal  during  land  treatment  of  wastewater  Ryden.  J  C . 

ct  al.  (1982.  12p)  SR  82-14 

Hydrologic  forecasting  using  Landsat  data  Merry*.  C  J ,  et 
al.  (1983.  p.l$9-l68)  MP  1691 

Forccavting  river  water  temperatures  Daly.  S.F.  (1988, 

P  180-188)  MP2500 

Interfacing  geographic  data  with  real-time  hydrologic  fore¬ 
casting  models  Eagle.  TC..  et  al,  (1989.  p8$7-8b!) 

MP  2527 

Forest  ecosystems 

Wastewater  applications  in  forest  ecosystems  McKim. 
HL.ctal.  (1982.  22p)  CR  82-19 

FORF..ST  FIRF.S 

Symposium  on  fire  in  the  northern  environment.  Slaughter. 
CW.cd.  [1971.  2'»5P)  MP878 

Forest  land 

Energy  balance  and  runoff  from  a  subarctic  snowpack. 

Price.  AO.ct  al.  (1976.  29p)  CR  76-27 

.Symposium  on  land  treatment  of  wastewater.  CRREL.  Aug. 

197.8  (1978,  2  vols)  MP  1145 

Technology  .vnd  costv  of  wastewater  application  to  forest  sys¬ 
tems  Cntcs.  R  U  .  cl  al.  (19X6.  p  349-355) 

MP  2266 

loro,  land  treatment  with  municipal  wastewater  in  New 
England  KceJ  S  C .  ct  al.  (1986.  p  420-430) 

MP  2280 

Forest  soils 

Upland  forc*t  .ind  its  sods  and  litters  in  interior  Alaska 
Troth.  J  L.  e:  al.  (1976.  p  33-44)  .MP867 

Forest  tundra 

C'iimaiu  and  dcndroclimatic  indues  m  the  discontinuous  per¬ 
mafrost  /one  of  the  Central  Alas)  '  r*lands  Haugen, 
R  K  .  ct  al.  (19-8  p  392-398)  MP  1099 

Crude  oil  spills  on  hlack  spruce  forest  icnkins.  T.P..  et  al. 
(1978.  p  305-323)  MPII85 

Fortifleatinns 

.)efcnvive  works  of  subarstu  snow  Johnson.  P  R..  (1977. 
23p)  CR  77-06 


286 


SUBJECT  INDEX 


Test  of  snow  fortificsttons  FarreU.  D.R.,  (1979.  15p.i 

SR  79<33 

Snow  1  jrtincations  ss  protection  iftinst  shaped  charge  an* 
titank  projectiles.  Farrell.  D.R.,  (1980,  19p) 

SR  80*11 

Winter  field  fortifications  Farrell,  D..  (1986,  50p  i 

SR  86*25 

PonndatkNU 

Piles  in  permafrost  for  bridge  foundations.  Crory,  F.E ,  et  al. 
(1967, 41p)  MP14U 

FOUNDATIONS 

Foundations  of  structures  in  cold  regions.  Sanger,  F.J., 
(1969, 91pj  M11I-C4 

Foundations  and  subsurface  structures  in  snow.  Mellor,  M., 
(1969, 54pj  Min*A2c 

FoaBdationa 

Held  performance  of  a  subarctic  utilidor  Reed.  SC. 

(1977,  p.448*468j  MP  930 

Baseplate  design  and  performance  mortar  stability  report. 

Aitken,  O.W..  (1977.  28p.3  CR  77*22 

Kotzebue  ho9pital*-a  case  study.  Crory.  F.E..  (1978, 
p.342*359j  MP  1084 

Construction  on  permafrost  at  Longyearbyen  on  Spitsbergen. 

Tobiasson,  W .  (1978.  p  884*890]  MP  1 108 

Detaib  behind  a  typical  Alaskan  pile  foundation  Tobiasson. 

W.,  et  al.  (1978,  p.891*897j  MP  1109 

Snow  studies  associated  with  the  udeways  mote  of  DYE* 3. 

Tobiasson,  W.,  (1979,  p.ll7*124j  MP  1312 

Bending  and  buckling  of  a  wedge  on  an  elastic  foundation 
Nevel.  D.E.  (1980.  p  278*288)  MP  1303 

Use  of  pilir.g  in  frozen  ground.  Crory.  F.E..  (1980. 2!  p.) 

MP  1407 

Construction  of  foundations  in  permafrost.  Linell,  K.A .  et 
al.  (1980.  310p.j  SR  8(^34 

Design  of  foundations  in  areas  of  significant  frost  penetration 
Unell,  K.A .  et  al.  (1980.  p.l  18*184)  MP  1358 

Foundations  of  structures  in  polar  waten.  Chamberlain. 

EJ.(1981. 16p)  SR  81*25 

Foundations  on  permafrost.  US  and  USSR  design  and  prac¬ 
tice.  Hah.  A  M..  (1983.  p.3*24)  MP  1682 

Foundations  in  permafrost  and  seasonal  frost;  Proceedings. 

(1985, 62p)  MP1730 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  in  Fair- 
banlU  silt  Johnson.  J.B .  et  al,  (198S.  p.l25*133) 

MP  1930 

Heat  transfer  charKteristics  of  thermosyphons  with  inclined 
evaporator  sections  Haynes,  F  D .  et  al.  (1986.  p.285« 
2927 

Foun^tion  technology  in  cold  regions.  Quinn.  W  F . 

(1987.  p  305*310)  MP  2425 

Arctic  construction*  working  group  report.  Marvin.  E  L..  et 
al.  (1987.  p  31 1014)  MP  2426 

Thermosyphons  and  foundation  design  m  cold  regions 
Haynes,  F.D..  et  al.  (1988.  p  231*259j  MP  2443 

Thermal  sUbilization  of  permifrosi  with  thermosyphons 
Zarling.  J.P..  et  al.  (1990.  p  323*328)  MP  2583 

P^BCtarc  zo«es 

Investigation  of  ice  forces  on  vertical  structures.  Hirayama. 
K.etal,  (1974.  153p)  MP  1041 

Fractaihig 

Creep  rupture  at  depth  in  a  cold  ice  vheet.  Colbeck.  S  C..  ct 
al.(1978.p.733,  MP  1168 

Fracture  behavior  of  ice  in  Charpy  impact  testing  Iiagaki. 

K..etal.  (1980,  13p.)  CR  80*13 

Investigation  of  (he  acoustic  emission  and  deformation  re¬ 
sponse  of  finite  ice  plates.  Xtrouchakis.  P  C .  ct  al.  ( 1 98 1 . 
I9p )  CR  81*06 

Acoustic  emission  and  deformation  responK  of  finite  ice 
plates.  Xirouchakis.  P.C,  et  al,  (1981.  p  385*394j 

MP  1455 

Acoustic  emission  and  deformation  of  ice  plates  Xiroucha¬ 
kis.  P.C,  et  al.  (1982,  p  129*139)  MP  1589 

Acoustic  emissions  from  polycrysulline  icc.  St  Laurence. 

W.F.,etal.(1982.  15p)  CR  82-21 

Microstructure  and  the  resistance  of  rock  to  tensile  fracture. 

Peck.  L..  et  al.  (1985.  p  11.533*11.546)  .MP  2157 

Fracture  toughness  of  model  ice  Dempsey.  J.P..  ct  al. 

(1986.  p  365*376)  MP  2125 

Effect  of  gram  size  on  the  internal  fracturing  of  polycrystalline 
ice.  Cole,  D  M..  ( 1 986,  7 1  p  j  CR  86*05 

Flexure  and  fracture  of  macrocrystalline  SI  type  freshwater 
ice  Dempsey.  J  ? ,  et  al,  (1988,  p  J®*46j  MP  2318 
Frtm  Strall 

Crystal  structure  of  Fram  Strait  sea  ice.  Cow,  A.J..  et  al. 

(1986,  p  20*29)  MP  222I 

Winter  marginal  ice  zone  experiment.  Fram  SiraitfGrecnland 
^a.  1987/89  Davidson.  K..  ed,  (1986.  53p ) 

SR  86*09 

Physical  properties  of  sea  ice  discharged  from  Fram  Strait 
Cow.  A  J..  cl  al.  (1987.  p  436*439)  Ml*  2204 

Physical  properties  of  summer  ses  icc  in  the  Fram  Strait 
Tucker.  W.B.  el  at.  (1987.  p6787.6803)  MP  2240 
Oceanic  heat  flux  in  the  Fram  Strait  measured  by  a  drifting 
buoy.  Pe'ovich.  D.K..  et  al.  (1989,  p  995*998) 

'  MP  253I 

Fr«zll  kc 

Remote  sensing  of  frazil  and  brash  ice  m  the  St  Lawrence 
River.  Dean,  A.M..  Jr..  (1977.  I9p)  CR  77*08 

Remote  sensing  of  accumulated  frazil  and  brash  tcc.  Dean. 
A.M..  Jr..  (1977.  p  693*704)  MP934 


Frazil  ice  formation  m  turbulent  flow.  Muller.  A ,  et  al, 
(1978,  p  219*234)  MP  1135 

Characteristics  of  ice  on  two  Vcn.'iont  rivers  Deck.  D.S.. 

(1978,  30p)  SR  78*30 

Ice  blockage  of  water  intakes  Carey,  K.L,  (1979,  27p.) 

MP  1197 

Accelerated  ice  growth  in  fivers  Calkins,  D.J..  (1 979. 5p.] 

CR  79*14 

Modeling  of  ice  in  rivers.  Ashton,  O  D.,  (1979,  p  14/1* 
14/26]  MP  1335 

Freshwater  ice  growth,  motion,  and  decay  Ashton.  G.D.. 

(1980.  p  261*304)  MP  1299 

Harnessing  frazil  tcc  Perham,  R  E.,  (1981,  p  in-tYly 

MP  1398 

Hydraulic  model  study  of  a  water  intake  under  frazil  ice  con* 
ditions.  Tanlino,T.J.,  (1981,  lip )  CR  81*03 

Tesu  of  frazil  collector  tines  to  assist  ice  cover  formation. 

Perham.  R.E..  (1981.  p.442-448)  MP  1488 

Field  investigations  of  a  hanging  ice  dam.  Beltaos.  S .  et  al. 

(1982.  p.475*488j  MP  1533 

CRREL  2*inch  frazil  ice  sampler  Rand,  J  H..  [1982, 8p ) 

SR  82*09 

Physical  and  structural  characteristics  of  antarctic  sea  icc. 

Gow,  A.J ,  et  al.  (1982,  p.l  13*1 17)  MP  154S 

Liquid  sampler  Rand.  J  H ,  (1982.  4  col )  MP  2334 

Properties  of  sea  tee  tn  the  coastal  zones  of  the  polar  oceans 
Weeks.  W.F.,  et  al.  (1983.  p  25*41)  MP  1604 

Frazil  ice  Daly.  S  F.  (1983,  p2IS*22J)  MP20:4 

Physical  mechanism  for  establishing  algal  populations  m  fra'*.! 
tee  Garrison.  D.L..  et  al.  (1983.  p  363*365) 

MP  171? 

Relative  abundance  of  diatoms  in  Weddell  Sea  pack  ice. 

Girke.  D.B.,  et  a).  (1983.  p.181-182)  MP  17M 

Sea  tee  and  biological  activity  m  the  Antarctic.  Garke.  D.  B , 
et  al.  (1984.  p  2087*2095)  MP  1701 

Frazil  ice  dynamics.  Daly.  S.F.  (1984,  46p)  M  84*01 
Performance  of  the  Allegheny  River  ice  control  structure. 

1983  Deck.  D.S,  el  al.  (1984.  !5p)  SR  84*13 

Modeling  intake  peformance  under  frazil  ice  conditions. 

Dean,  A  M..  Jr..  (1984.  p  559*563)  MP  1797 

Rise  pattern  and  velocity  of  frazil  ice  Wuebben,  J.L.. 

(1984,  p  297*316)  MP  1816 

Dynamics  of  frazil  tee  formation.  Daly,  S.F.,  et  al.  (1984, 
p.161-172)  MP  1829 

Frazil  ice  formation  Ettema.  R..  el  al,  (1984,  44py 

CR  84*18 

St.  Lawrence  River  hanging  ice  dams,  winter  1983*1984, 
Shen.  H.T.  ct  al.  (1984.  85p)  MP  2178 

USACRREL  precise  thermistor  meter  Trachier,  0  M.,  et 
al.  (1985.  34p)  SR  85*26 

Frazil  ICC  measurements  in  CRREL*s  flume  facihiy  Daly, 
S  F..  Cl  al.  (1986.  p  427*438)  MP  2127 

Structure  to  form  sn  ice  cover  on  river  rapids  in  winter  Per¬ 
ham.  R.E.  (1986.  p 439*450)  MP  2128 

Sub-ice  channels  and  fraril  bars.  Tanana  River.  Alaska 
Lawson.  D  E..  ct  al.  (1986,  p465*474)  MP  2129 

Frazil  tee  pebbles.  Tanana  River.  Alaska.  Chacho.  E  F .  et 
al.  (1986.  p  475*483)  MP  2130 

Field  techniques  for  obiaming  engineering  characteristic*  of 
frazii  ICC  accumulations.  Dean.  A.M„  Jr..  (1986,  p  26  5* 
i78)  MP  2390 

River  ice  and  salmomds  Walsh.  M ,  el  al.  (1986,  p  D-4.1* 
0*4  26)  MP2477 

Development  of  a  frazil  ice  sampler  Brockett.  B  E .  ct  al. 

(1986.  I2p)  SR  86*37 

Sea-icc  investigaiions  during  the  Winter  Weddell  Sea  Project 
Ackley.  S  F..  ct  al.  (1987.  p88*89)  MP  2491 

Evotui.on  of  frazil  ice  m  rivers  and  streams  research  and 
control  Datv.  S  F.  (1987.  p  11*16)  MP  2303 

Modelling  trash  rack  freezeup  by  frazil  ice  Daly,  S  F.. 

(1987.  p.l0l**O6j  MP  2305 

Frazil  ice  deposits  and  water  channels  beneath  an  icc*;ovcred 
river  Arconc.  S  A .  ct  al.  (198?,  I2p )  G1  ®7-17 

Frazil  tcc  in  rivers  and  streams  Daly,  S  F.,  (I'>S7.  p.l9* 
26,  MP  2381 

Intake  design  for  icc  conditions  Ashton,  G  D.  (1988. 

p  107-138,  MP2518 

Computer-controlled  data  acquisitton  system  for  a  hydraulic 
flume  Zabilansky.  LJ.  (1988.  p453*460)  MP  2349 
Development  of  sea  icc  in  the  Weddell  Sea.  Lange.  M.A  .et 
al.  (1989.  p92-96)  MP  2615 

Elastiv  properties  of  frazil  icc  from  the  V*  cddcll  Sea.  Antarc¬ 
tica  Lange.  M  A.,  cl  al.  (1989.  p  208*217) 

^  MP  2620 

Compreuivcstrcngihofantareiicfrazilicc  Richter- Meiige. 

J  A  .  ct  al.  (1989.  p  269*278,  MP  2621 

Time  cvtimation  for  maximum  supercooling  in  dynamic  fra/il 
ICC  formation  Dal>.  S F.  ct  al.  (1959.  Up., 

SR  89*26 

Cr}ogenic  sampling  of  frazil  icc  deoosils  Chacho.  E  F .  Jr,. 

et  al,  (1989.  6p)  SR  89*28 

Freezeup  dvnamics  of  a  frazil  ice  screen  Ascison.  K.D., 
(1990.  8p)  SR  90*04 

sampling  and  characterization  of  frazil  icc  deposits 
l.awson.  I>  F:  .  cl  al.  (1990.  p  193*205,  MP  2094 

Comparison  of  the  compressive  strength  of  antarctic  frazil  icc 
and  laborato;>*grown  columnar  ice  Richter-Mcnge.  J  A  . 
et  al.  (1990.  p  79*84,  MP  2731 

Development  of  an  underwater  frazil-icc  detector  Dat>. 
.S  r.  Cl  al.  (1990.  p 77.82,  MP  2702 


Salmon  River  ice  jam  control  studies*  interim  report.  Axel- 
son.  K.D..  ct  al.  (1990,  8p ,  SR  90-06 

Freeze  drying 

Isothermal  compressibility  of  water  mixed  with  montmonllo* 
nitc.  Ohphant,  J.L..  et  al.  (1983.  p  45*50)  MP  2066 
Explosives  in  soils  and  sediments  Cragin,  J  H ,  cl  al.  (1985, 

I  Ip  J  CH  85*15 

Dewaterability  of  freeze-thaw  conditional  sludges.  Martel. 

C.J.,  (1989.  p  237*241)  MP  2616 

Sludge  dewatering  by  natural  frcezc*thaw.  Martel.  C.J, 
(1990,  p.l  16*122)  MPrJM 

Freeze  thaw  cycles 

Consolidating  dredged  material  by  freezing  and  thaw»n*. 

Chamberlain.  EJ..  (1977,  94p.)  MP  978 

Effect  of  freeze*thaw  cycles  on  resilient  properties  of  fine* 
grained  soils.  Johnson.  T.C..  cl  al,  (1978,  !9p) 

MP  1082 

Freeze  thaw  effect  on  the  permeability  and  structure  of  soils. 

Chamberlain.  E  J..  el  al,  (1978.  p.31*44)  MP  1080 

Load  tests  on  membrane-enveloped  road  sections.  Smith. 

N..eta!.  (1978,  I6p)  CR  78-12 

Densification  by  freezing  and  thawing  of  fine  material 
dredged  from  waterways.  Chamberlain,  E  J ,  cl  al.  rl978, 
p  622*628)  MP1103 

Resiliency  of  silt  under  asphalt  dunng  freezing  and  thawing. 

Johnson.  T.C,  et  al.  (1978.  p  662*668j  MP  1106 

Waterproofing  strain  gages  for  low  ambient  temperatures. 

Garfield,  D  E..  ci  al.  (1978.  20p )  SR  78-15 

Overconsolidated  sediments  in  the  Beaufoit  Sea.  Chatnber* 
lam.  E  J.,  (1978.  p.24*29,  MP  1255 

Freeze  thaw  effect  on  i’:t  permeability  and  structure  of  soils. 


Chamberlain.  E.J.,  ct  al.  (.979,  p.73'92j  MP  1725 
Freeze  thaw  effect  on  resilient  propcrtiftv  )f  fine  soils.  John¬ 
son.  T.C,  ct  al.  (1979,  p.:47.276)  MP  1226 

Stratified  debris  in  Antarctic  .ce  cort  i.  Gow,  AJ..  et  al. 

(1979,  p.185.192)  MP  1272 

Sulfur  foam  as  insulation  for  expedient  roads  Smith.  N  . 

al.  (1979.  2 Ip.)  CR  79*18 

Design  of  foundations  :n  areas  of  significant  frost  penetration. 

Unell.  K  A .  et  al.  (1980.  p  118*184)  MP  13*8 

Approximate  solution  u*  Neumann  proble.n  for  soil  systems. 

Lunardir.i.  V.J..  t  al.  (1981,  p.76*8l)  MP  1494 

Cylindrical  phase  sijinge  approximation  with  effective  ther¬ 
mal  diffusivity  Lunardini,  V  J .  (1981,  p  147-IM^ 

Effect  of  freezing  and  thawing  on  resilient  modulus  o!  granu¬ 
lar  soils  Cole.  D.M.,  ct  al,  (1981,  p  19*26) 

Deforming  finite  elements  with  and  without  phaK  change. 

Lynch.  D  R..  et  al.  (1981.  p  81*96)  MP  1493 

Phase  change  around  a  circular  cylinde*.  Lunardini.  V.J . 

(1981,  p  598*600)  MP  1507 

Guide  to  managing  the  pothole  problem  on  roads.  Eaten. 

R.A.cial,  (1981,  24p)  SR  81*21 

Heat  conduction  with  phase  cha»‘*cs  Lunardini.  VJ., 
(1981.  i4p)  CR  81*25 

Potholes  the  problem  and  solutions  Eaton. »  A..  M982, 
p.160-162)  MP  1504 

Piling  m  frozen  groun  I  Crory.  F  E .  (1982.  p.l  12*124) 

MP  1722 

Understanding  the  Arctic  sea  floor  for  engineering  purposes. 

(1982.  Ulp.)  SP  83*25 

Conduction  phase  change  beneath  insulated  heated  or  vooled 
structures.  Lunardini.  V.J .  (1982,  40p)  CR  82*22 
Full-depth  and  granular  base  course  design  for  frost  areas. 

Eaton.  R.A..  et  al.  (1983.  p  27*39)  MP  !432 

Solution  of  two-dimensional  freei.ing  arxl  thawing  probkms. 

0‘Ncill.  K..  (1983  P653-658)  MP  1584 

Approximate  phase  change  solutions  for  insulated  buried  ayl* 
inders  Lunardmi.  V  J,.  (1983.  p  25*32)  MP  1593 
Freezing  and  thawing  heal  balance  integral  approximarmtit. 

Lunardini.  V.J .  (1983.  p  30*37)  MP  ^597 

Approximate  solution  *o  conduction  freezing  with  density 
variation  Lunardini.  V  J ,  (1983,  p  43*45)  MP  1598 
Computer  models  for  two*dimcnsional  transient  heat  conduc¬ 
tion.  Albert,  M  R  .  (1983  66pj  CR  83-12 

Field  tests  of  a  frost*hcavc  \  i.^lel.  Guymon,  G.L,  el  al. 

(1983.  p  409*414,  MP  1657 

Compatit-vn  of  two-dimensional  domain  and  boundary  inte* 
gral  geothermal  modclt  with  embankment  freezc*thaw  field 
dala  Mroniidka.  T  \  .  11.  et  al.  (1953.  p  509-513, 

MP  1659 

Fixed  mesh  finite  clement  solution  for  cartesian  two-dimen¬ 
sional  pha.c  change  O'Neill.  K,.  (1983.  p  436*441, 

MP  1702 

Simple  model  of  ice  segregation  using  an  analytic  function  to 
model  heat  and  soil-water  flow.  Hromadka.  T  V ,  11,  et  al. 
(1984.  p99-!04,  MP2104 

Design  imptuations  of  subsoil  thawing  Johnson.  T  C .  et  al. 

(1984.  p  45- 103,  MPI706 

Accumulation,  characterization,  and  stabilization  of  sludges 
for  cold  regions  lagoons  Schncilsr.  R  W’ ,  el  al.  (1984. 
40p,  .SR  84*08 

Conductive  baikfill  for  improving  electrical  grounding  in 
frozen  soils  Selimann. !’  V  .  ct  al.  (1984.  I9p , 

SR  84*17 

Design  .vnd  performance  of  water-retaining  embankments  in 
permafrost  Saylcs.  F.ll .  (1984,  p3l-42j  MP  1850 

New  classification  system  for  the  seasi'na!  snow  c«»'er  Col- 
beck.  S  C  .  (1984.  p  179-181,  MP  1921 

Salt  action  on  concrete  Savward.  /  M  (1984.  69p) 

SR  84*25 


287 


SUBJECT  INDEX 


Preexe  tiuiir  cjrcks  (comt) 

Radar  investigations  above  the  trans^AIaska  pipeline  near 
Fairbanks.  Arcone,  S  A.,  et  ai.  rI984.  ISp  j 

CRt4.27 

Automated  soils  freezinf  test.  Chamberlain.  E  J.,  rl985. 

5p]  MP  1992 

Hydraulic  properties  of  selected  soils.  Infersotl.  J .  ct  al. 

(1985.  p  26-35)  MP  1925 

Potential  use  of  artifictsl  ground  freezini  for  contaminant 
immobilization.  Iskandar.  l.K..  et  al.  (1915.  lOpi 

MP  2029 

Seasoitai  variations  in  pavement  performance  Johnson. 

T.C.  (1985.c21p)  MP2076 

Freeze  thaw  cordolidation  of  sediments.  Beaufort  Sea.  Alas¬ 
ka.  Lee.  H.J..  et  at.  (1985.  83p )  MP  2025 

Model  of  freezing  front  movement.  Hromadka.  T.V..  U,  et 
al.  (1985. 9p.]  MP2077 

Survey  of  airport  pavement  distress  in  cold  regions  Vinson. 

T.S..etal.(1986.p41-50]  MP  2002 

Lessons  learned  from  examination  of  membrane  roofs  in  Alas- 
lui.  Tobiasson,  W..  et  al.  (1986,  p  277-290) 

MP  2003 

Effects  of  freeze  thaw  cycles  on  granular  soils  for  pavements. 

Cole.  D.M.,  et  al.  (1986.  70p )  CX  16-04 

En^neering  surveys  along  the  Trans-Alaska  Pipeline.  God¬ 
frey.  R.N..  et  al.  [1986.  85p )  SR  86-28 

Deformation  of  pavements  during  freeze  thaw  cycles.  John¬ 
son.  T.C,  et  al.  (1986.  138p  j  CR  86-13 

Resilient  moduli  of  soil  spcc/mcns  in  the  frozen  and  thawed 
states.  Johnson.  T.C..  et  al.  (1986.  62p  j  86-12 

Frost  action  on  roads  and  airfields.  Johnson.  T.C,  et  al. 

(1936.  4Sp.)  CR  86-18 

Meet  anicat  and  physical  properties  of  soils  in  .old  regions 
Chamberlain.  E.J..  (1987.  p.155-161)  MP  2415 

Snow/ice/frozen  ground  properties:  working  group  report. 

Slerrctt.  iC.F.,  et  al.  (1947.  p.163-166]  MP  2416 

Developing  a  thawing  model  for  sludge  freezing  beds  Mar¬ 
tel  CJ..  (1988,  p  1426-14.20}  MP  2372 

On  the  design  of  polymeric  conposite  structures  for  cold 
ref  ions  applicaiiona.  Lord.  H.W.,  et  al.  (1988.  p435- 
4S8)  MP  2395 

Unfrozen  water  content  of  undisturbed  frozen  silt.  Tice. 

A.R..  et  al.  (1988.  17p)  CR  88-19 

Snowmelt  increase  through  albedo  reduction.  Colbcck.  S  C.. 

(1988.  lip)  SR  88-26 

Pi^ieting  freezing  design  depth  of  sludge-freezing  beds 
Martel.  CJ..  (1988.  p.i45-l56]  MP  2461 

Resp^-nse  of  runway  pavement  to  freeze  thaw  c)cles.  Allen. 

W.U.  et  al.  (1989.  31pi  SR  89-02 

Physical  changes  in  clays  due  to  frost  action  Chamberlain. 

EJ .  (1989.  p  863-893)  .MP  2595 

Monitoring  pavement  (performance  in  Kasonal  frost  areas 
Berg.  R.L.  (1989.  p.10-19)  MP  2564 

Resilient  modulus  determination  for  frost  conditions 
Chamberlain.  EJ..  et  al.  (1989.  p  320-333)  MP  2569 
Undersaturation  in  thawed  permafrost  at  the  beginning  of 
frcezeback.  Ayorinde.  O.A .  (1990.  p  317-321) 

MP  2582 

Proceedinp  (1990.  318p]  SR  90-01 

Effect  of  freeze-thaw  cycles  on  soib  Chamberlain.  E .  et  al. 

(1990.  p.145-155)  .MP  2678 

Fate  and  transport  of  contaminants  in  frozen  soils  Ayo- 
nnde,  O  A.,  et  al.  (1990.  p.202-21 1)  MP  2679 

FREEZE  THAW  INDEXES 
Heat  exchange  at  the  ground  surface.  Scott.  R.F .  (1964. 
49p.  plus  append )  M  1 1- A I 

Freeze  thaw  tests 

Melting  and  freezing  ofa  dnli  hole  through  the  Antarctic  sheif 
ICC  Tien.C.elal.  (1975.  7421-432)  MP86I 

Remote-reading  tensiometer  hir  use  in  subfreezing  tempera¬ 
tures.  McKim.  H  L.  ct  al.  (1976,  p.31'45)  MP  897 

Repetitive  loading  tests  on  membrane  enietopcd  road  sec¬ 
tions  dunng  freeze  thaw.  Smith,  N  ,  et  al.  (1977.  p  171- 
197)  MP  962 

Freeze-thaw  tests  of  liquid  deicing  chemicals  on  selected 
pavement  materials  Minsk.  LD.  (1977.  I6p} 

CR  77-28 

Effects  of  moisture  and  freeze-thaw  on  rigid  thermal  insula¬ 
tions  Kaplar.  CW .  (1978.  p.403-4t7)  MP  1085 
Freeze  thaw  loading  tc«ts  on  membrane  enveloped  road  sec¬ 
tions  Smith.  N.et  al.  (1978,  p  1277-1288) 

.MP  1158 

Ovcrconsolidation  effects  of  ground  freezing  Chamberlain. 

EJ.(lV80.p.325-337)  ^IP  1452 

Neumann  solution  applied  to  soil  systems  Lut-  '  !:ni.  V.J., 

(1980.  7p)  TR  80-22 

Simulating  frost  action  by  using  an  instrumented  soil  column 
Ingersolt.J.etal.  (1981.  p  34-42)  MP  1485 

Comparative  cvaluaiio..  of  frost-susceptibifiiy  ics!«  Cham¬ 
berlain.  E.J..  (1981.  p 42-52)  MP  I486 

Phase  change  around  insulated  buried  pipes-  quasi-steady 
method  lunatdini.  V  J..  (1981,  p  201*207, 

MP  1496 

Freeze-thaw  test  to  determine  the  frost  susceptibility  of  sods 
Chamberlain.  E.J .  (19*7.  90p  j  SR  87-1 

Freeze  (haw  tests  of  road  and  airfield  sitbgradc  sods  Cole. 

DM.etal,  (1087.  36p)  CR  87-02 

Influence  of  thermal  wyvi.ni  on  fiber  composites  Dutia 
P.K .  et  al.  (1988.  p  Ul-U?)  .MP  2435 

Structural  fiber  composite  materials  for  vo^d  regions  Dutia. 
P.K  .  (1988.  p.124.134)  MP  2405 


Response  of  advanced  composite  space  materials  to  thermal 
cycling.  Dutta.  P.K..  et  al  (1988.  p.506-5t7) 

MP  2478 

Development  and  design  of  sludge  freezing  beds.  Martel, 
C.J..  (1988.  49P)  CR  88-20 

Sludge  dewatering  by  natuml  freeze-thaw.  Martel.  CJ. 
(1990.  p.t  16-122)  MP2714 

Freezeup 

Seasonal  regime  and  hydrological  significance  of  stream  le- 
inp  in  central  Alaska.  Kane.  D.L.  et  al.  (1973.  p.528* 
540]  MP  1026 

Ice  formation  and  breakup  Lake  Champlain  Bates,  R.E.. 

(1980.  p.125-143)  MP  1429 

Ottauqueehee  River— analysts  of  freeze-up  processes  Cal¬ 
kins.  D.J .  et  al.  (1982.  p.2-37)  .MP  1738 

St  Lawrence  River  freeze-up  forecast.  Shen.  H  T..  et  al. 

(1984.  p.t77.190)  MP  1713 

Forecasting  w  ater  temperature  decline  and  freeze-up  in  rivers. 

Shen.  H.T..  et  al.  (1984.  17pc)  CR  84-19 

Ice  jam  rcKarch  needs.  Gerard.  R.  (1984.  p.181-193) 

MP  1813 

Numerical  simulation  of  freeze-up  on  the  Ottauqueehee  Riv¬ 
er.  Calkins.  DJ..  (1984.  p  247-277)  MP  1815 

Ice  regime  reconnaissance.  Yukon  River.  Yukon.  Gerard. 

R.ecal.(1984.p.l059-1073t  MP  2406 

Transient  two-dimensional  ]diase  change.  Albert.  M.R.,  et 
al.  (1985.  p  229-243)  MP  2162 

instrumentation  for  an  uplifting  ice  force  model.  Zabilansky, 
LJ .  (1985.  p  1430-1435)  MP  2091 

St  Lawrence  River  freeze-up  forecast  FoUyn.  E.P..  et  al. 

(1986.  p  467-481)  MP  2120 

Modelling  trash  rack  freezeup  by  frazil  ice  Daly.  S  F.. 

(1987.  p  tOl-106)  MP  2305 

ice  cov  cr  dutnbution  tn  Vermont  and  New  Hampshire  Atlan¬ 
tic  salmon  rearing  streams.  Calkins.  DJ..  ct  al.  (1918. 
p  85-^6]  MP2473 

FREEZING 

Freezing  process  and  mechanics  of  frozen  ground.  Scott. 
R.F..(1969.  65p)  M  Il-Dl 

Freezing 

Heat  and  mass  transfer  from  freely  falling  drops  at  low  tem¬ 
peratures  Zarting.  J  P..  (1980.  14p)  CR  80-18 

Synoptic  mrteorology  during  the  SKOW’-ONE-A  Field  Ex¬ 
periment  Bilcilo.  M  A .  (1983.  SOp.)  SR  83-10 

Two-dimensional  heat  conduction  phaM  change.  Albert. 

M  R .  et  al.  (1983.  p  85-1 10)  MP  2161 

Modeling  twoAlimensional  freezing.  Albert.  M  R..  (1984. 

45pi  CR  84-10 

Technique  for  observing  freezing  fronts.  Colbeck.  S.C, 
(1985.  p  13-20)  MP186t 

Prevention  of  freezing  of  wastewater  treatment  facilities. 

Reed.  S  C.  et  at.  (1985. 49p.)  SR  85-11 

Heal  conduction  phtK  change  problems.  Albert.  M  R..  et  al 
(1986.  p  591-607)  MP2I59 

fVoblems  and  opportunities  with  winter  wastewater  treat¬ 
ment.  Reed.  S  C.  (1986.  p  16-20)  MP  2205 

Conduction  heat  transfer  vvith  freezmg/thawing,  Lunardmi. 

VJ.  (1987.  p  55-64)  MP2304 

Geochemistry  of  freezing  brines.  Thurmond.  V'.L,  et  al. 

(19*7.  lip )  CR  87-13 

Rational  design  of  sMge  freezing  beds.  Martel  C.J . 

(1988.  p  575-581)  MP  2343 

Thermal  conductivity  of  sludges  Vcsilind.  P.A .  et  al 
(1989.  p  241-245)  MP  2632 

International  Symposium  on  Cold  Regions  Heat  Transfer. 
1989  (1989.  3l4p)  MP  2536 

Freezing  indezet 

Drainage  and  frost  action  entena  for  a  pavement  design 
Berg.  R  L.  (1979.  5lp)  SR  79-15 

Freezing  nuclei 

Studies  of  high-speed  rotor  icing  under  natural  conditions 
Itagaki.  K..  ct  al.  (1983.  p  117-123)  MP  1635 

Freezing  points 

Bott'im  heal  transfer  to  water  bodies  in  winter  O'Neill.  K . 

ei  al  (1981.  8p)  SR  81-18 

Ei:Vcl  of  variable  thermal  properties  on  freezing  with  an  un¬ 
frozen  water  conieni  Lunardmi.  VJ.  (1988.  p  1127- 
1132)  MP  2370 

Chcm'cV.  aspects  of  soil  freezing  Henry.  K  .  (1988.  8p ) 

CR  88-17 

Freezing  potential  (tleetrfeal) 

F'<*c:rKa?  freezing  potential  of  soils  Kcish.  D  J  et  al 
,1-188.  9p)  CR  88-10 

Fretring  rale 

Thin  ICC  growth  Ashton,  G.D.,  (19*9.  p  56**566) 

MP  2657 

Friction 

Comment  on  'Water  drag  coefficient  of  first-year  tea  ice'  by 
MP  l.anflehcn  ArMlreas.f;  |...ei  al(l983.  p779*^82) 

.MP  1577 

Constitutive  relations  frr  a  plarur.  simple  shear  flow  of  rough 
disks  .Shen.  M  H,  ct  al  (1985.  17p]  CR  85-20 

FRO.ST  ACTION 

Freezing  process  ar,<i  mechar.ics  of  frozen  ground  .Scoii, 
Rf  (1969.  65p,  .M  Il-Dl 

Frost  action 

I  rosl  action  m  New  Jersey  highways  Berg.  R  l_,  e.  al. 

(19T8.  80p,  SR  78-09 

.Small  vvale  testing  of  fin  frost  acli.m  Savwarit.  J  .M  , 
(1979.  p  223.231)  *  .MP  1309 


Soil  tests  for  frost  action  and  water  migration.  Sayward. 

J. M.(1979.  I7p)  SR  79-17 

Construcrion  of  foundations  in  permafrost.  Until.  K.A..  ct 

al  (1980.  310p.)  SR  80-34 

Pothole  primer:  a  pubisc  adminbtrator's  guide  to  understand¬ 
ing  and  nunaging  the  pothole  pre^iem.  Eaton.  R.A.. 
coord.  (1981.  24p)  MP  1416 

Simulating  frost  action  by  using  an  instrumented  soil  column. 

IngersolL  J .  et  al.  (1981.  p.34.42)  MP  1485 

Computer  models  for  two-dimensional  steady-state  heat  con¬ 
duction.  Albert.  MR.,  etal  (1983. 90)1)  CR  83-10 
Revised  procedure  for  pavement  design  un^  seasonal  frost 
conditions  Berg.  R..  ct  al  (1983.  I29p)  SR  83-27 
Frost  action  and  its  control  Berg.  R  L.  ed.  (1984.  |45p ) 

MP  1704 

Deteriorated  building  panels  at  Sondrestrom.  Grcet.land. 

Korhonen.  C..  (1985.  p.7-I0j  MP  2017 

Vertically  suble  benchmarks,  a  synthesis  cT  existing  informa¬ 
tion.  Caito.  L.W..  (1985.  p  179-188)  MP  2069 

Arctic  and  subarctic  construction,  general  provisions. 

Lobaez.  E.F.(t986.  75p)  SR  86-17 

Frost  action  predictive  techniques;  an  overview  of  research 
results.  Johnson.  T.C.  et  al  (1986.  p.l47-161) 

MP  2267 

Performance  of  pavement  at  Central  WtKonstn  Airport. 

Stark.  J.  et  al  (1989.  p.92-103)  MP  2463 

Deep  frost  effects  on  a  longitudinal  edge  drain.  Alien,  W.L. 

(1989.  p  343-352)  MP  2469 

Plu  sieal  changes  in  clay  s  due  to  frost  action.  Chamberlain. 

EJ  .  (1989.  p  863-893)  MP  2595 

Stale  of  the  art  of  pavement  response  monitofing  systems  for 
roads  and  airfields  (1989.  40lp.)  SR  89-23 

Data  acquisition:  first  the  FERF  then  the  world.  Knuth. 

K. V..  (1989.  p  136-138)  MP  2567 

Frost  fercenstint 

Relationships  between  January  temperatures  and  the  winter 
regime  in  Germany  Bilello.  M  A .  et  al  (1979.  p.17-27* 

MP  till 

nosT  HEAVE 

Cold  room  studies  on  frost  susceptible  smls.  (1950.  25p.) 

ACFEL  MP  RL  I 

Foimdations  of  structures  m  cold  regions.  Sanger.  FJ.. 
(1969. 9tp)  MIII-C4 

Frost  Wove 

Heat  and  moisture  How  m  freezing  and  thawing  soils— a  field 
study  Berg.  R.U.  (1975.  p  148-160)  MP  1612 

Influence  of  insulation  upon  frost  penetration  beneath  pave- 
ments.  Eaton.  R  A .  et  al  (1976. 41p.)  SR  76-06 
Calerkin  finite  element  analog  of  frost  heave.  Cuymon, 
G  L..  et  el.  (1976.  p.l  11-113)  MPtft 

Mathematical  model  to  predict  frost  heave  Berg.  R.L.  et  al 
(I977.P92-I09)  MP  1131 

Segrcption  freezing  as  the  cause  of  suction  force  for  ice  lens 
formation  Takagi.  S.  (1978,  p 45-51)  MP  lOil 

Segregation  freezing  as  the  cause  of  suction  force  for  ice  lens 
formation  Takagi.  S ,  (1978,  13p )  CR  78-06 

Effects  of  cubgradc  preparation  upon  full  depth  pavement 
performance  in  cold  regions  Eaton.  R  A .  (1978.  p  459- 
473)  MP  1007 

Frost  action  in  New  Jersey  highways  Berg,  R  L,  et  al 
(1978.  80p)  SR  78-09 

Design  of  airfield  pavements  for  seasonal  frost  and  permafrost 
condi'lons.  Berg.  R.L.  etal  (1978.  ISp)  MP  1189 
Thermal  and  load-associated  distress  in  pavements.  John¬ 
son.  T  C .  et  al  (1978.  p  403-437)  MP  1209 

Full>dcplh  pavement  cviisiderations  in  seasonal  frost  areas. 

Eaton.  R.A  .  cl  al  (1979.  24p)  MP  1188 

S’T.all-Kale  testing  of  soils  for  frost  action  Sayward.  J  M  . 

(1979.  p  >23-231)  MP  1309 

Soil  tests  for  frost  action  and  water  m.igration.  Sayward. 

JM  .  (1979.  17  p,  SR  79-17 

Mathematical  model  to  correlate  frost  heave  of  pavements. 

Berg.  R  L.  ct  al  (19*0.  49p )  CR  80*10 

Frost  heave  m  an  instrumented  soil  column  Berg.  R.L.  ct 
al  (19*0.  p  211-22!)  MP  1331 

Summary  of  the  adsorption  force  theory  of  frnst  heaving 
Takagi.  S  .  (19*0.  p  233-236)  MP  1332 

Frost  heave  mcKic!  based  upon  heat  and  water  Ilu\  Guy- 
mon.  G  L.  ct  al  (19*0.  p  253  262)  MP  1333 

Adsorption  force  theory  of  frost  heaving  Takagi,  S .  (t9SQ. 

P5T-*1|  MPI334 

Numerical  so'ut«onv  for  rigid  ice  model  of  secondary  frost 
heave  O'Neill  K  .  et  al.  (I*>*0.  p656>669) 

MP  1454 

Construction  i»f  foundaiionv  in  permafrost  l.inell  K  A  .  et 
al  (19*0.  310p|  .SR  80-34 

Results  from  a  mathematical  m<tdei  of  frost  heave  Guymon 
GL.  rial  (I9*l.  p:6}  MP  1483 

Comparative  evaluat.  m  of  frost.suvcepiihiltiy  tests  Cham¬ 
berlain.  I;  J  .  (I9*i.  P  4:.<:,  MP  1486 

CRRi  I.  frosi  heave  tesi.  l  .SA  Chamberiam.  F.  J.  el  al 
cl'iM.  p55-^2j  MP  1499 

Ice  scgrcgaiiorv  in  a  frozen  sod  tidumn  <»u>mon,  G  I. .  et 
al  (19*1,  p  127.140)  MP  1534 

I'rosi  suvcepiibdiiv  of  wd.  review  of  indes  tests  Chamber- 
iatn.  Li.  (I9*r,  nOp,  M  81-02 

Numcrisai  v>liiiions  for  a  rigKl  ue  mmtei  of  secondary  frost 
heave  O'Ncdl  K  .  et  al  (19X2.  Mp  j  CM  82-13 

Reiauoi  hip  between  the  uc  and  unfrozen  water  phases  m 
frozen  !  lice.  A  R  ,  et  al.  (19*2.  xp  j  CR  82*15 


288 


SUBJECT  INDEX 


lMti»t>ttfcofike  formation  of  soU'UdcfiKckftto.  Taka^ 
iim,  p.223'2}2)  Mr  15M 

Froat  aoKtpiMlitjr  of  soil,  review  of  index  tests.  Chamber* 
lam.  EJ..  (tn2.  tlO^)  MP  1557 

Froat  heave  model  Hromadka.  T.V,.  II.  ct  al  (19t2.  p.t* 
10|  MP  1547 

F«ll*de^  and  franjlar  base  eoorse  desifn  for  frost  area*. 

Eaton.  R.A..  et  al  (1955.  |x27.39i  MP  1492 

Physics  of  mathcm.*>cal  frost  heave  models:  a  review. 

O'Neill  K..  (1955.  ^^75*29t{  MP  t54t 

F'^'theaveofsaliaesoils.  Chamberlain. EJ.. (1955. p  121* 
I24|  MP  1455 

Field  tests  of  a  frost*beave  model  Guymon.  C.L.  et  al 
(1955.P.409-414]  MP  1457 

Frozen  soil*water  dilTusivity  under  isothermal  condttsons. 

Nakaoo.  Y..  et  al  (1955.  Sp.j  CK  55*22 

Revised  procedure  for  pasement  dcsipn  under  seasonal  frost 
condtCiotts.  Rerp.  R..  et  al  (1955.  129p.]  SR  55*27 
Offshore  mechanics  and  Arctic  cn^ineenoi  symposium. 

1954.  (1954.  5  vols.|  MP  1475 

Two-£tncnsional  model  of  coupled  heat  and  moisture  trans* 
port  in  frost  heaving  soils.  Guymon.  G.U.  et  al  (1954, 
^91•95J  MP  1475 

Simple  model  of  kc  segregation  UMng  an  analytk  function  to 
model  heat  and  soU*watcr  flow.  tlromadla.T.V..  It.  ct  al 
Cl954.p.99*l(5<)  MP2f44 

Frost  action  and  its  control.  Berg.  HU.  cd.  (1954.  U5p| 

MP  I7B4 

Dcsigmng  for  frost  hcatc  conditions.  Crory.  F.E..  ct  al 
(1954.  p.22*44i  .MPI755 

Survey  of  methods  for  elasstfying  frost  susceptibility.  Cham* 
bcrl^  EJ .  ct  al  (1954.  p.t04*l4t j  MP  1757 

Frost  iaekii^  forces  on  H  and  pipe  piles  embedded  m  Fair* 
banks  silL  Johnson.  J  B..  (1954. 42p  appends } 

MP2ni 

Role  of  het*  .ad  water  transport  in  frost  hcavtng  of  porous 
soils.  Nakano.  V..ctal(1954,p.95*102]  MP  1542 

Ice  s^^Kion  and  frost  heating.  (1954.  72p.j 

MP  1559 

Scuus  of  numerical  models  for  heat  and  mus  transfer  in  frost* 
susceptMc  soils.  Berg.  R.U  (1954.  p.47.?|i 

.MP  I55f 

Mitigativr  and  remedial  meaMircs  for  chitted  pipelines  in  d:s> 
continuous  permafrost.  Sayfes.  F  H ,  (1954.  p.6t>42| 

MP  1974 

Heat  and  moisture  transfer  in  frost'heaving  soils.  Cuymon. 

G  U  et  al  (1954.  ^556.545]  MP  1745 

Exploration  of  a  ri^  ice  model  of  frost  heave.  O'SetHK.. 

et  al  (1955.  ^25|.294)  MP  I5B5 

Automated  soils  freezing  test  ChamberUin.  E,J .  (1955. 

5p.)  MP  1592 

Frost  heave  forces  on  piling.  EkH.  D  C.  ct  al  (1955. 2p.i 

MP  1752 

Phase  equilibnum  in  frost  heave  of  fine'graincd  soil  Saka* 
no.  Y..eial(t9f5.p.<<l6S)  MP  IBM 

Stefan  problem  m  a  finite  domain.  Takagt  5..(t955.3tp| 

SRt5*5i 

Soil  freezing  response:  inHucnce  of  test  conditions.  McCabe. 

E.Y..etal(t9SS.p.49.55i  MP  1990 

Experimental  stud)  on  factors  abetting  «ater  migration  in 
frozen  morin  clay.  Xu.  X  .  et  al  (Pf5.  p.l25*t25( 

MP  1597 

Partial  venfkation  id  a  thaw  settlement  model  Gu)raoR. 

GUetal(l955.p.l5*25)  MP  1924 

Hydnulk  pri^<rties  of  selected  soils  Ingersoll,  j .  ct  al. 

(1955.  Pw26*55j  MP  t92< 

Frost  heave  of  full*dep:h  asphalt  concrete  pavements  /^•ns* 
erman.  I .  et  al  (1955.  p  66*76}  MP  1927 

Frost  jacking  forces  on  11  and  pipe  piles  embedded  in  Fair¬ 
banks  Silt.  Johnson.  J  B .  ct  al  (I9S5.  p  I25*I5J} 

MP  1955 

Ion  and  moisture  migration  and  frost  heave  m  freezing  ^fonn 
clay.  Qiu.  G .  et  al  (19S6.  p.1014}  MP  1975 

Natural  eleetrKal  potentuls  that  arise  «hcn  soils  freeze. 

Yarkin.  I G .  (1956.  24p  j  SR  54-12 

Frost  action  predictive  te<hnu)uet  an  overview  of  research 
results  Johnson.  TC.  et  al  (1956.  p.l47*|6l) 

MP  2247 

Evaluation  of  selected  frost^vusccptibiltt)  test  methods. 

Chambetlam.  E.J .  (1956.  Sip  j  CR*5A*t4 

Frost  action  on  roads  and  airfields  Johnson.  T.C.  ct  al 
(1916.  45p)  CR  54*15 

Freczc'thaw  test  to  determine  the  frost  suKcptibtlity  of  soils 
ChamberUin.  E.J .  (1957.  <)0p )  SR  57-1 

Bank  conditions  and  erosion  along  selected  reserviMrs  Gat* 
to.  LW..  cl  al  (1957.  p  U5.154,  MP  2194 

Benchmark  design  and  insiallation  a  s)-*ithesis  of  evistmg 
inforiration  Gatto.  l-\k  .  .1957.  75p  |  SR  57*15 

Foundation  teehnologv  in  cold  regions  Qumn.  W  h* . 

(1957.  p.505-510}  MP  2425 

F.valuation  of  the  X«ray  radiograph)  efftcrenc)  for  heaving 
and  conscdidation  observation  AVagawa.  5 .  (1955.  p  25* 
25}  .MP  2574 

Gcolcatilcs  and  a  new  wa)  louse  them  Henr),  K  .  (1955. 

p  214.222}  Mr  2525 

Frost  heave  forces  im  11  and  pipe  foumUtion  piles  Rutka. 

J.5.ctal(t955.  pinjd.to44}  MP  2547 

New  freezing  test  for  determining  frost  susceptibilit) 
ChamberUin.  P.  J .  (1955.  p  1045.1050}  MP  2545 

Use  of  geotevlilev  to  mitigate  fnoi  heave  in  simIs  Ment).  K  . 
(1955.  p  1096.1101}  MP  2549 


Electrical  Crcczsftg  poecntial  of  soils.  Ketsh.  DJ..  ct  al 
(1955. 9p)  CR  55*15 

Chemical  aspects  of  soil  freeziog.  Henry.  K..  (1955. 5p.* 

CR  55-17 

Measurement  of  frost  heave  forces  on  H*pilcs  and  pipe  piles. 

Johnson.  5  B,  et  al  (1951. 49^}  CR  55-21 

Response  of  runway  pavement  to  freeze  thaw  cycles.  ABcn. 

W.U  et  al  (1959.  5lp.)  SR  59*52 

CompartsoQ  of  insuiaud  and  noninsulatcd  pavements.  Kes- 
tlcr.  M..  et  al  (tVS9.  P.547-57S2  MP  2471 

Radar  profihng  of  Newton  Airftdd  in  Jaekman.  Mmne. 

Martinson.  CR..  (1959. 9p)  SR59.B4 

Data  acquiikion:  first  the  FERF  then  tlie  world.  Knuih. 

IC.V..(1959.p.l54*155)  MP  2547 

Steady  growth  of  tee  layer  in  freezing  soda.  Nakano.  Y.. 

(1990.  p.207.224)  MP  2495 

X*ray  photography  of  the  UcztH  fringe  of  freezing  soU. 

Akacawa.S..(l990.49p)  SR  95^ 

Case  study  of  potential  causes  of  frost  heave.  Henry.  K.S.. 
(1990.  55p)  SR  95^ 

Proof  monnis 

ice-^cd  mounds  at  Sukakpok  Mountain.  Brooks  Ran^. 
Brown.  J..  ct  al  (1955.  ^91*94}  MP  1453 

Proof  penetmlion 

Influence  of  tnsuUtion  upon  frost  penetration  beneath  pave* 
ments.  Eaton.  R.A..  et  al  (1974.  4lpL}  SR  74^ 

Mathematical  modd  to  predict  frost  heave.  Berg.  R.L.  ct  al 
(1977.p.92*109)  MPII31 

Frost  action  m  New  Jersey  highways.  Berg.  R  L..  ct  al 
(1975.50m  SR  75-59 

Design  of  airflcld  pavements  for  seasonal  frost  and  permafrest 
conditions.  B^g.  R.L..  et  d.  (1975.  Up^j  MP  1159 
Fcll*drpch  pavement  consaderations  in  seasonal  frost  areas. 

Eaton.  R.A..  et  al  (1979.  24m  MPllBS 

Dratnage  and  froK  action  critcru  for  a  pavement  design. 

Berg.  R.L.  (1979.  51m  SR  79-15 

Determination  of  frost  penetration  by  soi!  rcsistmty  measure¬ 
ments.  Atkins.  R.T~  (1979.  24m  SR  79-22 

Mathematical  model  to  correlate  frost  heave  of  pavements. 

Berg.  R.U  ct  al  (1950.  49m  CR  55-15 

Construction  of  an  embankment  wkh  frozen  soil  Botz.  J  J.. 

et  al  (1950.  105m  SR  55-21 

Frost  have  in  an  tmerumented  soil  cduran.  Berg.  R  L..  ct 
al|l9SO,p.2ll.321)  MPI331 

Construction  o(  foundations  in  permafrost.  UneU.  IC.A-.  et 
al||950.510p.)  SR  55-34 

Field  studies  of  membrane  enc^suUtcd  s<Hl  layers  with  adds* 
tives.  Eaton.  R.A..  ct  al  (1950. 44p }  SR  B5-33 

Lsborafory  arid  field  use  of  soil  tensiometers  :^ov  c  arid  below 

OdegC  Ingersoll  J.  (1911.  17m  SR  51*57 

Fun-depth  and  granular  b^  course  design  for  frost  areas. 

Eaton.  R  A.,  et  al  (1915.  p.37.59)  MP  1492 

ThM  testa  of  a  frosi*heave  model  Guymon.  C.U.  et  al 
(1955.  p  409*414)  MPt457 

Comparison  of  twc^uneiuional  domain  and  boundary  inte¬ 
gral  geothermal  modds  with  embankment  frccze-i^w  field 
data.  Hromadka.T.V..Ilctal|19S5.p.509-5l5} 

MP  1459 

Designing  for  frost  heave  coodiiions.  Crory,  F  B..  ct  ml 
(1954.  p.22>44)  MP1755 

Evaluating traffkability  MeKtin.H  L.(19S5.p474*475} 

MP  2523 

Arctic  and  subarctic  censtruriion*  general  proviMoev 

Lobaez.  E.F..  (1914.  75p)  .SR  54*17 

Prriteting  freezing  design  depto  of  sludge-freezing  beds 
Martel  CJ .  (1955.  p.U5*l5^  MP  2441 

Deep  frost  effects  on  a  longitudmal  edge  drain  Allen.  W  t . 

(l9i9.^545•552}  MP  2449 

Comparison  of  tnsuUied  and  noninsuUted  pavements  Kes- 
tier.  M .  ct  al.  (1959.  r.547*575,  MP  2471 

Momtoring  pavement  performance  in  seasonal  frost  areas 
Berg.  RL.  (1959.  ^10-l9,  MP  2544 

DctermirulKm  of  frost  penetration  by  sott  rcsistivit)  measure- 
ments.  Atkins.  R  T..  (1959.  p  57. 100]  MP  2545 

Proceedings.  (1990.  5 1  ip]  SR90*5I 

Frost  protection 

Evaluation  of  ME5L  membrine-^puncturc.  stiffness,  temper¬ 
ature.  solvents.  Sa)'ward.  J  M  .  (1976.  60p ) 

CR  74*22 

Utility  d.stnbtttion  practices  m  northern  Europe  McFad- 

den,  T .  et  al  (1977,  p  70-95}  MP  925 

Constraction  and  performance  of  membrane  encapsuUtcd 
soil  Uyers  in  AUska  Smith.  N  .  (1979.  27p } 

CR  79-14 

Revised  procedure  for  pavement  design  under  seasonal  frost 
conditions  Berg.  R .  et  al  (1955.  129p }  SR  55-27 
favcmcnl  design  for  seasonal  frost  conditions  Berg.  R  t_. 

(1955.  t:p]  MP2547 

Response  of  runway  pavement  to  frecre  thaw  cycles  Alien. 

W  L.  Cl  al  (1959.  Jlp  |  SR  59-02 

Frost  mislonee 

Full-depth  pavement  c<^«siderattons  in  seasonal  frost  arras 
F.alon.  R  A  .  et  al  (I9?9.  24p  |  MP  1155 

Field  studies  membrane  encapsulated  soil  layers  with  addi¬ 
tives  Eaton.  R  A .  et  al  (1950,  46p )  SR  50.55 

Comparative  evaluation  of  fnnt-suHtptibthtv  tests  Oam 
berlam.  E  J.  (1951.  p4:.5:2  MP  1454 

CRRHI.  frost  heave  test.  l.'5A  Chamberlain.  F..J.  et  al 
||9g|.p55‘62}  MP  1499 

Frost  action  and  its  control  Berg.  R  I...  ed.  ( 1954.  1 4S{« . 

Ml*  1704 


Surrey  of  mediudsfor  ctasaifyyig  frost  imezpcibility.  Cham 
bertain.  EJ..  ct  al  (1954.  plUM-UI)  MP  I7B7 

Status  of  numcrifil  moJcUfochcMawdmaaatraiwIcrmffat* 
auscepe^  soils.  Berg,  R.U.  (1954.  pl47*7I) 

MP  IBSl 

StBbib’zatkn  of  fiuc-graiucd  soil  for  roud  and  airfieU  euw* 
struction.  Dauyluk.  LS..  (1954.  57m  ^  B4-21 

EvaluBiieci  of  scfcetcd  froM-suKcpcMity  lest  mcthuAi. 

Chambertam.  EJ.  (1954,  5tM  CR-54-14 

Frost  action  on  roods  and  airfields.  Johnson.  T.C.  ct  A 
(1954, 45p.)  CR  B4-I5 

Freeze-thaw  test  to  determine  the  frost  smeeptibifity  of  soiia. 

Chamberlain.  EJ..  *1957.  SR  B7.1 

Sew  freezing  test  for  determining  front  lusctptibflity. 

Chamberlain.  EJ..  (1955.  p.l045*t050)  MP2M5 

Compnnson  of  insulated  and  asainiularcd  pnsements.  Res- 
Iter.  M..  ct  al  (1959.  p.547-575)  MP  2471 

Determinatjoa  of  frost  penetration  by  soil  remssvity  mcaanre* 
meats.  AAins.  ILT..  (1959.  pilf-lO^  MP  2545 

Use  of  soft  grade  asphalts  ia  airfields  and  highway  pavements 
in  cold  recocts.  Janoo.  V.C.  (1990, 47p.)  SR  9^12 
IVoat  nmhiiiag 

Bask  conditions  and  erosion  along  seteettd  reservoirs.  <^* 
to.  LW,.etal  (1957.  p  145*154}  MP2I94 

Fmacn  fines 

Strength  and  deformation  of  frozen  fill  Haynes.  F.O. 

(1975.  p.455-441)  MPllBS 

Revliency  of  silt  under  a^h^  during  frcrztng  arvd  thawing. 
Johnson.  T.C.  ct  al  (1975.  p.442-444)  MP  tlB4 

Frozen  gravel 

Permafrost  eicavaung  attachment  foe  heavy  bufidozers. 

Garfield.  D.E.ctal  (1977,  p.l44.:5l)  MP955 

DcsigttCoasidcrMionsforairfieldstnNPRA.  CrorT.FE..ct 
al(l975.p.44M55]  MP  IBfi4 

Firoten  gronnd 

Subsurface  explorations  in  permafrost  arc»v  Case.  J  R.  Jr.. 
(1959.5.51*41,  MPBfiS 

FROZEN  GROUND 

Characteristics  of  the  cold  regions.  Gerdd  R  W..  (1949. 

51m  M  t*A 

Frozen  ^wund 

Proposed  size  clauification  for  the  texture  of  frozen  earth 
maschah.  htcGaw.  R..  (I9?5.  lOp.,  MP92I 

Stake  driving  tools:  a  prelimiaary  suo<y.  Kovacs.  A,  et  al 

(1977.  45m  SR7T.I3 

S^ond  progress  report  on  oil  spilled  on  permafrost.  MeFad* 
dea.  T..  ct  al  (1977. 44p.)  SR  77^ 

Determination  of  uftfrozen  water  in  frozen  soil  by  pufsed 
ttuetcar  tragnetk  resonance  Tkc.  A  R..  ct  al  (1975. 
M49-I55,  MPIBr7 

Tcrmmal  baflistscs  in  cold  regt-ms  maierids.  Aitkcn.C.W.. 

(1975. 4fi.)  MP1IB2 

Some  aspecu  of  Soviet  trenching  machines.  MeBor. 

(1910.  ijf}  snmsr 

Nose  shape  and  LrO  nUoa  t’M  prrjrctBe  penctraiiea  in 
frozen  so«l  Richmond.  P.W„  (t950.  2tM  SRBB*|7 
U'atershed  modeUeg  in  cold  rcgkns.  Stokely.  J  U.  (1950. 

24lp.,  MP  1471 

Natmnai  Chinese  Conference  iwi  Permafrost.  2nd.  1951 

Brows.  J.ctnl  (1952.  5tM  SRB2-B3 

R^tionship  between  the  kc  and  unfrozen  water  phases  in 
frostr.  soil  ‘nee.  A  R .  ct  al  (1952.  tp.,  ^  Bk-lS 

Effects  of  ice  contest  on  the  transport  of  water  in  frozen  soils. 

Nakano.  Y.etal  (1954.  P.25-54J  MP  it4l 

Effects  »*  VC  ccHitrnt  on  the  transport  of  water  m  frozen  soil 
Nakams  Y .  et  al  (1954.  p  55-64)  MP  IB43 

Convrn'iional  land  mines  m  winter.  Rubmond.  P.W.. 

(1954.  2Jm  SRS4.3i 

Transport  of  water  in  frozen  sml  Nakano.  Y .  ct  al.  (1954, 
r  172*179}  MP  1119 

l>.frorrn  water  content  m  frozen  ground.  Xu.  cl  al 
(1915.  p55-l7,  Mf  1929 

Experimental  and  theocttkal  studies  of  acoustic*to*seisimc 
coupling  Albert.  D  G .  (1955.  ^|9.5l}  MP  2432 

Observations  of  moisture  migration  tn  frozen  soils  dunng 
thawing  Cheng.  G.  e<  al  (1915.  p505*512) 

MP  2373 

Measurement  of  the  unfrozen  water  content  of  soils  a  cops 
panson  of  NMR  and  TDR  methodv  Smith.  M  W .  et  al 
(I9i5.p4?j.47?,  MP2343 

Octanol-water  partition  coefficients  for  organophosphonates- 
Bniton.  KB.et  H.  (1955.  24p)  SRBB-II 

Cnfioren  water  content  vS  undisturbed  frozen  silt.  Tice. 

AR.etal(195t.  I7p)  CR  Rt*l9 

InvestigatHMiv  of  diekptric  properties  of  some  frozen  materi¬ 
als  Arcone.  S  A .  et  al  (1959.  ISp }  CR  B9-B4 

Cnfrozen  water  cimtents  of  umSisturbed  and  remolded  Alas¬ 
kan  wit  Ttee.  A  R  ,  et  al  rl9l4.  p  lOJ-llh 

MP  2443 

Ilvdraultc  conductivity  and  unfrozen  water  content  of  frozen 
siU  Black.  PB.ei  xl  .1990.  py2J'529}  .MP  2551 

Fate  and  iranvpi^t  of  contaminants  tn  frozen  soils  Ayo- 

nnde.  <>  A .  ct  al  (1990.  p  202.211,  MP  2479 

Frozen  Kround  ehemislry 

ItuiK  mtgraiton  an<t  weathering  m  frozen  Antaretic  soils 
Tgolmi.  F  C .  et  al  ,1975.  p  461-470,  MP  941 

Frozen  cr*i>»nd  eomprrssUn 

Increating  the  effeciivenesv  of  soil  compaction  at  below  .freez. 
ing  temperatures  Haas.  U  M ,  et  al  , |9-5.  S5p  % 

5R  74*25 


?R9 


SUBJECT  INDEX 


Kmm  iN«a<  CMpftMiM  (€tmt9 
PriirniM 

FM.  A.IC  MP  IHi 

Pfw  itfriifc  fiMf X  ifritif i—  »f  NHiT  fnr  litn  m  Mi 
tarn.  CMakcHtM.EJ^ctalL(l9M.var.  fit 

MP  MIT 

PBOZCN  OKMJND  MCCHAMCS 
rrctiiag  ptacam  mi  wfriiiairi  at  frw  grif  <■  Sm^ 

94II-D1 


Stkmie  nfifirim  10  nU  ftacAlifbcrfcr.  R. 

11972.  lMfi|  Mll-A2i 

Mm  aW  flMMMTc  flaw  »  frcrdaf  aW  dfemif  Mii»— a 
a^.  flcTf.  ItU  (1975.  MP  I«I2 

Piaiic  dmcM  aM^d  at  tnmkat  hat  caafcictiia.  Cwf^ 
mat,  C.U  ct  al.  (1977.  Ift7fi,  Ml  77^ 

Efliact  at  frtcafilMv  crdo  am  ttmika*  fffrnici  at  flar* 
tniaaiaa^t.  Jiiwiia. T.C. ct d. (19 19fi| 

MP  1M2 

TlWfml  crwf  ffafcrtia  for  Uattmpammi  caaacfciiaa. 

Saa«ef.  FJ« ct  af.  (I97<. ^95*tl7,  MP  l«X4 

Fwctrtlim  effect— rottcit*  fca^crtioaffiacaafc.  Mm- 
am.  T.C.  ct  aL  (1979.  fi247.274|  MP  I2M 

TWn—la0<<tccyffafcniqfacfr#icinri— Icaitmcti— ■ 
Sai^.PJ«cta!.(I979.MI|.337|  MP  1227 

Affflcaii— aftlicAa<fa<ccfmi— t»<Tccf  fecafeckcaM 
feaccaaa^  TMC>5.M..cta2.(l979.  fL29*39) 

MP  IM2 

Cfamif  »>t  ami  ami  at  Um  tiagtratwrcr.  Sttma,  IL. 

(1979.  fi937-950|  MP  l«7t 

Mcdmkal  fraycnici  at  frtca  gtaamd.  La9— yi.  ft,  ct  at 
(1979.  fi7.|l]  MP17M 

Iflifc  t  cntarmimfragtmamiamttartiaAam  Akaa- 

ha.  S— dh.N..(19l0.21fL|  CBM9 

Dyaaticlotiaf  affrccficM  wcaafafoiafrafniiaiL  Akk* 
cat.  C.W,  ct  at  (19iQ.  2<fL)  SBM-M 


MP  1492 
LfecftlLA^ct 

SftflftM 


EJ,  (19M.  fi325-337| 


at  tl9M.  31Pf.i 

SmlHiBg  frm  acta— 9]r  — Of  a«  « 
lagcraafl.  3^  ct  at  (tftt.  fi34*42f 


ife—  rhahktikit,  EJ^  (19t|.  lffi|  Sft  tM4 

TWn—l  fraycftica  aCaA  Far— ktO.T..t  1911. 134f>.| 

MIMt 

Dria— art— aa<faiaf(affr»fc«innaaalkc<fcact0atrcaica. 

rwk.  (m2.  Mlt^St)  MP  1953 

Ft—  aH  cfcaractcrbska  tfcat  aflcct  b— 1  mama  faatrii  aiaf. 

flirh— i.  P.W..  (1993. 1«fi  Sft  «3^ 

Crcca  hernia  at  fraan  a«li  — 4er  <— «aat  aaiatiaf  atrcaa. 
ZW.  Y..  ct  at  (1913.  ^I507.|9I2|  MP  IMF 

aS  aaicr  MM aky  — fer  taadacrataS  <— irtaa— 
Stkam.  W  ct  at  (1913.  Sfi]  Cft  t3-22 

Ylicn—^yma— c  naaJd  at  aH  creep  at  camataat  asrcaaca  aM 
atni—  Fbk.  A.M..  (1913.  IHl  Cft  tl-Jl 

Creep  Wfcavacr  af  fra^  aiU  — 2cr  c— stast  —filial  acroa. 

ZW.  Y..  ct  at  (I9M.  ft33^l)  MP  IM? 

Ma4ciia|  the  rcaSiciu  briuiiar  ef  fr«;ai  aeib  — laf  — CraKa 
water  c— teat.  Calc.  O.M..  (1994.  pJI23*934i 

MP  1719 

TTitranJ^aa— c  aiaicl  at  creep  at  c— aiaai  atrcM  aM  c— • 
ftiM  acraia  rdc.  fbk.  .\.M,  (1994.  p.l43<I9tt 

MP  1771 

TertiarT  ctetf  aMk4e!  fa  ftosen  aaaia  (dbemi— )  fmk. 

A.M,ctat(1994.p.|373.|37f,  MP  III* 

Fa— 9a(i— I-  in  peresafr«»t  aa4  «ca>— al  fr^  Pr«veciaip^ 
(1995. 42pi  MP  i7M 

Sea*— af  lariatat^  la  pateacci  peri<<asancc  3<t!ea*— . 

T.C.  (1995.  c21p|  .MP2*74 

Creep  aM  Mrcagtli  bdia*  toe  c<f  frf*rca  *sit  m  tsaUiiaS  c—ipec>> 
*•— .  Zlni.  Y..  et  at  (1997.  97^|  Cft  >7>l* 

Skape  of  creep  carte*  is  freren  >o«!s  amd  po«>m*talbac  kc. 

Fi*!i.A.M..  (1497.  p  4:3-479,  .MP232f 

McciiaainI  aa«S  plipkat  profcrtk*  val*  m  <M  reptocu. 

OiaatWfliin.  EJ,  (1997.  p.155-141,  .MP  2419 

Seale  of  tlic  art.  mcchamca!  propertic*  of  frorea  *od.  Satlo. 

F.ll..  (1994.  ^U3.t45,  .MP  2377 

Gcoteiiik*  and  a  new  «ay  to  we  them-  Hcary.  K.,  f  |9f9. 

Pi2l4.:3:,  MP2525 

UaeoffcocetltUi  tormtipte  froit  hea%e  w  *otH  Hear).  K . 

(1999.  p.1094-1 101,  MP2349 

Same  pccaliantic*  of  creep  behattor  of  frorea  »sli  Fnh. 

A..M..(19t9.^7:|.?24,  MP34*1 

Noakacar  proWenu  la  the  »:af  y  of  mater  eaoteaieat  ta  frorea 
ad%.  NaUao.  Y.  (|99r  p  39 3-393,  MP  2719 

Pr—  ttaami  pflyde* 

EtahMtioo  of  irctStHl*  for  caWalatrap  »o(i  therm]  condiutiii- 
ly  Faro>3li.  O,  (i9‘?2.  90p ,  Cft  *2-4* 

AppUcatioa*  of  ihensal  aaalt*(t  to  eoU  reft— *  Sterrett. 

IC.F..  (1974.  ^|47.t9S,  MPI9* 

Cakvlatwi  cafroren  mater  content  of  frorea  *o^t  VfeGim^, 
It.,  et  at  (1974.  p  1  U-t::,  .MP  199 

CoBipoter  proprara  for  4<tenRinin|  electneal  reMttaace  in 
aonhofoofeaeow  ero—d  Areone.  5  A .  (19**,  I4p , 

0177.42 

NMR  phaK  compoMti—  meaiwemeatt  or.  raotti  vml* 
riee.Aft.etat(|979.pl|.|t,  .MP  1219 

Efeetncal  rcMttiittt  of  froren  proaad  Arcooe,  S  A .  1 19*^. 
p,3:.37,  MP  1423 


Detcnai aaii— cfirmfeattrati—Mr— Sw»>*»r*^ra— c 
ami.  AliMft-T..tl97t.24fi,  .Hft?9.22 

Efectf—  aHcraacmpe  jairieiiiniaa  of  frotta  aad  — Irotea 
ieaiiaiir.  K— .  hU  (1979.  Idpi,  Cft  7ft2l 

Then— I  tfftwiiky  at  itmicm  ad.  ilajac*.  F.D..  ct  at 
(i9ML3*pi,  Sftflfl.3* 

VHFclectfkal  frapeniriaffrot— iri— f  leae  Poiac  ftwr— . 

AiMka.  Arc— c.SJt.ctat(l99l.  iifi,  CXI|.|3 
fhaat  ck—pe  aaamad  a  atoda  eftmdet.  L— irjiai,  VJ.. 

(19*1.  pi59*4*D)  MP19*T 

Hm  r— iartiia  Mk  pkaac  rk—pw  t— irftat  VJ, 

(19*1. 14fi}  at  *1.29 

Ac— atjeca—m—4ariaf  creep  of  frorea  >wb.  Fi*k.A3l.. 

et  at  tlHX  jil194.20^  MP  1499 

Cadert—diaptfce  Arctic —  fl—e  fee  eapiariTiapyuipnx 
(l9*XUIpi)  Sft  *3.29 

MaWky  of  water  in  Croc—  ada.  t— aed— .  ct  at 
(19*2.  cl5p.,  MP2*I2 

Eketrical  prapertiq  of  frotta  pr—d.  Poiat  iaerow.  >4aal  a. 

Arc— e.  SA,  et  at  (1992.  p.495-992,  MP  1972 

Traaapon  at  water  aa  froraa  ad.  fan  I.  Xa9— o.  Y«  ct  at 
(19*2.fi22|.2Mi  MPI429 

Pkyaic*  of  wamaMtieal  froat  kcaie  aaodek:  a  review. 

OTfeS.  tL.  (19*3. 11275.291)  MP  19** 

Efleetaoficc  — ike  water  tra— fact  ia  frorea  *ovL  Nifciaa. 

7*..  et  at  (1993.  fil5.2*i  MP  ii*l 

ftelaCMaakip  kttwc—  ice  awd  aafrorca  water  m  frorea  aoik. 

Tiec.  Aft.  ct  at  (19*3.9137.441  MP  1432 

Water— prati— dactoateaiferafarc  pradicatia  frorea  %ad. 

OTpfciit.  J.L.,d  at  (1993.  pi951.954,  MP  1444 

Offikirc  Bicekaaag  ami  Arctie  rapiacetiap  ayaavook— . 

1«94.  (1994.  3  ««fe)  MPI479 

Two^fMcaaiawal  —odd  of  coaffed  kcac  aad  aaoktare  traa*> 
port  ia  froac  kcaviap  aofti,  Cajwia.  G.L,  ct  at  (1994. 
p.9im}  MP  1471 

Rdddirieetfiewfaawmea  Cl  of  frorea  left  aaiap\*HFpaficj. 

Arcoae.SJt,ct  at  (1994. 9129-37,  MP  1774 

Dideetne  jiraaoreaicatj  of  frorea  iks  wmp  ta—  d— aie  re. 
fleet  wartty.  Pelaaey.  AJ..  et  R  (1994. 9.3944, 

MP  1779 

C— dactnc  kaetfl*  fee  — pe—wp  drttrical  pri— k:p  la 
frorea  aoda.  Sdfaaaaa,  f.\\  ct  at  (1994.  t9pi, 

Sft  *4-17 

EflcetaofaMpaetfpartidea—tfccaKfroica  mater  cooccatia 
adb.  Tice.  AfU  ct  at  (1994.  ^4|.73,  MP  179* 
Pabe  traaaa—aa—  tkroa^  frorea  aSe.  Acoar.  SA.. 

(1994. 9p,  Cft  *4-17 

Saaw.  ice  ami  ftaxam  proa— I  rc*caedi  at  tkc  Sfeeper*  Him. 
VT.  Paapkara.T«et  at  (1994. 9.2:19.240, 

MP  2*71 

Ocaie—  'diff—  ai  a  aod-aaicrice  aagtarc.  Ofipkaac. 

3 Uct at (1994.  Hr,  SM94-n 

Coaasal  wai-epaadc  refleeto— ctry  fee  frorea  paati  and  icc 
Del— cy.  AJ^  et  d.  (1994.  p.429a31,  MP  2*9* 

laifabc  radar  aooad—p  of  frorea  proaad.  Koracs.  A.ctat 
(1995.  p.29-40,  MP  1992 

Eflccg  of  aoWWc  m1c»  —  tkc  aafrorca  make  camsett  a  tdi. 

Tkc.  Aft,  ct  at  (1995.  p.99-109,  MP  1933 

Water  aaprati—  ia  frorea  day  — der  {—car  tempentwet 
prad— w*.  Xa,3C,ctat|l995.p.lll'132,  MP  1934 
Eipcn— eaial  atady  —  factor*  affect—p  wokr  — tpraa—  ia 
frorea —eria  cloy.  Xm.  3C,ct  at  (m5.  p.i:3*i:i, 

MP  1*97 

Modd  fee  didectrkccettaac*  of  frorea  loci*.  Ofsfd— t.3L, 
(1995.  ^44.57,  Mri924 

Frorea  prooad  pli)*k».  Fnk,  A  M,  (1995.  p.:9<34, 

MP  192* 

FacMs  affectisp  mater  aapratioa  ia  frorea  loclv  \ii.X,>'t 
at  (1997.  14m  Cft  97^ 

McduaKiI  and  (kysical  propettie*  of  vkH  -a  cold  reps— v 
CharwWriain.  EJ.  (1997.  p  155-141,  MP  2419 

Saow<ice/frorea  pro— d  rcofertic*-  moekwg  prosp  report 
Skrretl.  K.F..  d  ot  (1997.  p.143-144,  MP  2414 

Grooed  ames—  todweed  by  aa  aco—tic  pd«e.  and  mister* 
lase  v-anate— K  Peek,  L,  ||99i.  p.34t'39$, 

MP2597 

State  of  the  art.  aiec&aascal  propertie*  of  frorea  wml  Saitcs. 

F.ll.  (l9St.^|43•l45,  MP2377 

Mteroatnxtcee  of  frorea  »<m1*  eiaesseo  hr  SEM  Koaiai. 

M,(l9f«.^39*.395,  MP234I 

ftwekole  taic»tipati— *  of  the  cicctnal  p^opertie*  of  frorea 
•dt  Areoae.SA.etat(l9lt.^910*9|5,  MP  2344 
Ph)*ical  ckanpe*  in  <U)*  dee  to  frovt  aetaoa  CXaaihertaia. 

F.J,|I9*#.p943-t93,  MP  2595 

AcowticaSy  ladared  pro—d  laotioci  m  *aad  sadcr  mwter 
c— diifost  Peck.  L.  ,1999.  ^3?-54,  MP  2424 

^oeeedtnp*  (|990.  3ifp,  SII94-QI 

Fromi  ffmaad  aetfUap 

Oiercoa*oS»dation  effect*  of  proisid  fr^nrp  Oian-.bcrtaia. 

E.3 .  (I4M.  p  3;5.33r,  MP  1452 

Coaiparatne  ana!)***  of  the  USSfl  coaiTrectK^  rode*  and  the 
I'S  Arm)  lechnKol  aunaal  fee  devpn  ti  fo— datim*  on 
permafrnit  Fiih.  A  M.  ,1912.  2<*ri  Cll  12-U 

Frorta  praaad  •tr—ffli 

Etcatatifip  rock.  ace.  and  frorea  pro—d  b*  eSectrocufneric 
radutioA  lloek*fra.r.(l974.  |?p,  Cll  74-34 

Effect  of  lemperatore  —  the  atreapth  of  fr.*ren  u*i  llavaev 
F 1) .  et  at  (19??.  27p  ,  Cft  77-03 

re*mfro*t  eacJiaitop  aitarhneni  foe  hea**  bsHdorer* 
Gaindd.DR.ciattl977.p|44.|t|,  MP955 


aow.  PJU  (1971.  PT94-29*)  MP  fSI* 

.Mrckaai cd prapeftact of fewtaiM— ft  ltd— ytft»*td> 
(1979.  p-T-tl,  MP  1734 

Ciaacrmctiiia  at  am  mk— k—cat  wkfc  fro—  aod.  lMt.3X. 

ct  at  (19*0.  i*5pL)  n**-n 

UacmfpStipiafrmtt ag— —d.  Gmct.  F.£,cl9**,21  ft) 

MPtOfT 

Kiaeticat— eaf^li— irm  wwaiifcafiaa—aa^  F&ft 

AM,  (19**.  pi9ftl«*,  MPtOM 

Sercapih  af  frwi— adc  aa  a  f— di— «f  kr  CM im  — d  dry 
mci^k.  S«)fciwFJt,ctat(l9*0Lftl*9’li9) 

3dPt*9l 

Oterema—ftdaii— <ftBct»9f*ri— dhaat—ft  Ck—ftolMu 
E3,  (19**.  ft325-337,  MP  M*2 


aa— A  P.W-  (19**L  ft**l429,  MP  MP* 

Pka—  cka— e  am d  a  rirndae  pipe  L— aad— u  VJ, 
(19*0.  lift,  CBtftn 

Dcaipaoffe—daimiaaraamfaifBiflmNlirmp—ciMiHL 
LkKS.KLA,Ct4t(19*0Lftl  14-1*4,  MP  Ult 

Eae—ab— mffr— aaaacrialii  Mawe^  RE,  ct  at  rf 9*ft 
PJ23-345,  MP  I3i* 

Ac— tice—aa ia— dan aperccpmffracew— da.  FaftAJC, 
ct  at  (19*2.  ftl94-2*9,  MP  MP* 

AteU  C— d  Fftday  carthftiakc  mf  1944.  Smiaa— .  GJL, 
(1992.  :*ft)  Cft  *341 

TeadapikipefeW — aim— fr— aadfrmaadliaAlaika. 

Sa— k.  S,  (1992.  t*ft,  SB  *342 

fdwpWfr— cay— il  Owry.F.E.(l9«Z.pLll^4^ 

Dififatiiaaaffaadrcffrmtca  aadiaadaccd— tawma— 
Fbk.  AM,  (19*2.  ft4|9-42*,  MP  19*3 

Cimpafiaaa  mf  aadfitra  water  c— teanr  maaaaed  kp  DSC 

—dSMft  Ofi9lm.3A.ctat(Il02.ftll5-l^^^ 

Ffcrriaf  af  fed  wiA  aarfece  ca— actif.  LaaaadWu  VJ, 
(1992.  ft205»2t2,  MPIfP* 

1— alit;m*^4<5'W»'aaefnglidaaacrlt— w  Tak^t 
S,  (1992.  p.223-232,  MP  11*4 

Effectefleadwp  — tkc  aadnaaoi  water  c—tcac  ad  adL  Oft* 
fkawL  3  L.  ft  at  (19*3.  17m  Sft  *3-1* 

Creep  kekavaer  «f  fi—ca  adt —dc»  c—actat  aa—aad  tma. 

Zha.  V,ct  at  (19*3.  ftl507.t5l2,  MP  1*1* 

Er— —  at  prrriaiafty  fc— <a  itriaadaida  LawvaauDft, 
(1993. 2:ft)  Cft  *3-9 

C—prewi*  c  atreaaflfc  ef  drwaaa  adt  Zk«- Y,  cl  at  e  19*4. 

ft3-i5,  »im 

Vw— al  aed  riafttit-  ami  tha  rrtlit'fly  ad  flic  Ml5  itad 
me.  flifkmiad.  P.W,  ct  at  (19*4. 35ft)  Sft  *41* 

SkcaetCeagikaiikcaaarcdfrtej^iatafaeMda.  Ota— 
kerlaia.  E3,  (1995.  ft5dd-574,  MP  1*79 

Straw sraiccflcetenflicuaadeairaiiitkadfrmicaadL  Zha, 
Y.  ct  at  (1995.  ftl53-157,  MP  MP* 

Frercm  pr— ad  pkyaacL  FMt.  AM,  (19*5,  ftZ9-3^ 

Shear  afrcapdi  laitaffaBy  ia  frweea  aaSac  aa*  fnikaitif 
teda.  ChaaMm  E3,  (1995.  ftlP9-l94, 

3dPS93l 

Repeated  lead  inaaial  rrifiap  af  frmica  ami  fk— ad  aadu 
Ceir.  DM,ctat(l9l5.ftl44-l7^  MP  3M* 

Teaadc  acreaplk  ed  frecca  adt  Zha.  Y,  ct  at  (19*4,  ftl5- 
:9,  MP  1971 

Fiferttoffreercihawcyctef  — pfiadirfedafeepwcawati 

Cote.  DM.ct  at  (1994.  70ft,  Cft  *449 


M,  (1994.  :9m  Sft  *4-M 

Aeper  Wt  fer  frorea  frae-praiacd  aoit  Scflmaaa.  F.V,  ct  at 
(1494. 13p,  Sft  *4-34 

ClttadWati—  and  tikoeatoey  totwip  at  artifleMRy  frwaca 
pro—d  $a)1ca.  FH,  ct  R  (1997.  p32-49, 

MP22n 

Creep  and  atrempthbckavioc  of  frorea  adtia—iraaiBlcrwptca- 
M—  Zha.  Y,  rt  at  (1997.  47p,  Cft  *7-1* 

TeauiC  urcapth  of  from  adt.  Z]i«.7’-.ctat(t997. 23ft) 

Cft  *7-1* 

CRREt  Hofkma—  bar  appartf— .  Datta.  FK,  ct  at 
(1997.  :9p)  Sft  *7-14 

Frecnap  a  icatporary  roedway  fee  tiaaipeet  ef  a  300*  I— 
drapkae.  MabJuwaa.  D.  ct  at  (1999.  ft357.345, 

MP237t 

Dn&ap  ta  fr€»m  pro—d.  fermcKai.  aad  e— cfcto.  Sefl- 
ma.-ui.  r  V  .  ct  R  (19<S.  lOp,  Sft  t*4* 

Trutul  compreame  ftrcapik  at  frorea  foda  —der  ceaft— t 
i!rasa  ratra  Thm.  Y.  ct  R  (1999.  p  t:0ftlM5b, 

MP  2371 

Frorea  itreapth  rhamtenraiioaof  NIIAS  tcatatcca  ia  Mew- 
Una  Ck^btrl— a.  E3.  ct  R  (1999.  »wr.  p, 

.MP  2417 

l.nfroreamaureooteauofHtaatM'ctKwmSmaienabL  Aad- 
enoA.  DM.etR  (1994.  p  353-344,  MP  347* 

Some  peca^iantio  of  creep  behavw  of  frorea  adi.  Fiak. 

AM.|lM9.p?2|.7:4,  MP3d*l 

RUump  aad  Hats  efferu  in  e<4d  repMwa.  Part  y  caRwao— 
m  cronad  matenala  Meflor.  M.  (1999. 4:p, 

SftSftlS 

Ssreapsh  of  toeli  aad  rork*  at  lom  temperaSsrea  SeKmamm, 
PV.  (Itir  P  194-140,  MP24** 

Frorea  prr— d  tewperatare 

SlsfoMipfailmre  an  Alaikaa  earth  daet  CoOmi*.  CM  •  ct 
at(l97r.  21p,  .Sft  77-21 


290 


SUBJECT  INDEX 


Fmiac  mi  Bail  9me{»ct  ceetectaos.  IwirAa.  VJ^ 

ci9tz.pL^2i2|  xnm 

Ttct.  AJU  cf  ai.  tinh  fjr-Uj  MP  IU2 

PlMlMBfciyiWf  tlBCWmHr*»OffBf.«3aiWBai4y€TXB»» 
fptic  is  N«ffc<c»er«!  ASadx  Haafca. 

ftJL.  ct  iL  (ini.  9^44204?!  MP145t 


cI^MM«3]  MPtTM 

PratBCiyc  Mi  carr  laefa^  £me-frtsmc£  yy*mn*'y 

irms  griwil.  Sracictt.  llE,  «?  aS.  (t4f  $.  2^s 

ClltMl 

Hcwf^a^B—g^ticil  McAagi  fac  ggaa*4  tfecraa!  rcpaac 
xdtiiim  VJ.  ft4S5. 

MP  lt22 

Fracni  graaM  ffcfwcB.  Rtk.  AM^  {14*5.  $>  24> Hi 

MPlP2t 


twc.  .XxX,«tBL{tm.^^!<)  MPIPJ2 

IMi  kits  far  fratts  fi*r>|:aBSCi  ScSsasa.  P.V,  c;  «£. 

Cl4»4.>3f>  SKlfa22 

TruMfart  air  ftarcr  a  &arc3  >ad  4  ESeris  a^  trsfcr^ar. 

XAMaLY«cS»l«m7.^-u.50j  MP22tl 

Trarlif  frrcmg  &«es  aai t>»cat  aacsf  k»“*firy  rfascsr 
skMA  HfraWtt.  T.V,  II.  ilW?.  »gy  i  SKt7M 

lUic  a^  «aicr  traasfan  4ar  (•  SoB^asarc  gr»±«3£>  a  £r«fd 

»aa».  NbUba  Y^<taLfl4M.^4l:-<r|  MP  2M2 

trafratcr.»Be€r<aeficig»a<»e,t*K>g<t»r*«e  anemia.  Aa^- 

cnasL  cs  ^  (14f4.  ^J5l>H43  MP  2474 


%'cgKCBesa«  af  Bccda^  Paac.  ASaak*.  VaaUr.  DA,  «t  aL 

tlM7.4|fL]  CB«74» 

CBackcaiatrj 

Ctmhtamu}  mi  Cwtag  braci.  TkraML  V.L.  €t  ai. 
|IM7.  llfL)  CmtT'IJ 


Cauyt  art<ariie<y|Faafcacianatata4  At  narfaiaTf  ice; 
Ca«.  AJ,  ct  aL  c>M.  M«'7]]  MP2M 

Cnfatfcamys 

Cc«Mk  gaaibaw  a^  barckaCc  MO  a  CfMs!£34.  Mad. 
SJ,  (1474.  7fi.t  aiTfa4l 

GEOLOGIC  STStCYVKS 
Ccafafy  ami  |fc|iMgrapkj  a^  caM  ft|iiM  Secaoa.  S.&. 
|tS44.  40pi]  M  l-AI 

lacitigartia  mi  am  aidacM  tttatsmkf  mntj  nmimcui  at 
tm  Urn  ite^atstr.  ArcMr.S.A.|S477. 4|f(.| 

CSTT-M 

ft  miff  iningffir  rrrrariarfarr  if  jnyufi  raa‘mrif 
toe.  MdC^  HL.  ct  aL  (I47S.  4  Icaos  MP  1147 
PraccsMga  mi  tkt  teemmi  pttmttaff  macmr  ami  gafar  pe^ 
rcMorab^ana.  i47t.|t47t.204M  MP  llfl 


IrgrcgaiiM  frerriag  tiaififaffirc  a  :3bc  oar  mi  tme^mm 
farce.  TaL^  5.(1477.^5444}  MP44I 

ScgMgalM  frcciag  M  tJec  oar  ai  MctaM  farce  far  KC  «ra» 
SrraOM.  TaUfi.  S.  (I47t.  ^45•5ll  MP  IMl 

Hwaa iasicTccyyrifcrrkj  farffafraggaMhlcaoanxtwa 
SM^.FJ,«taL{l47l.fL45-ll7,  MP  1424 

Thrtmai  ami  a^tpmf m^atae*  (m*  bmtem  (fmmai  cmmmsnc^ta 

Stager.  FJ,  ct  aL  (1474.  r.JiU}}h  MP  1227 

iMreiactim  C*  dr  kaaie  dcraaiiyrtr^  #/  <aii 
ByaoBi.  Cafacd.  S.C.  ll4f  (.  4^}  5CfK  ll-M 

TkcrMfrafrnioaiaacb.  Farads.  OT.  (1411.  SHt} 

M  •l>4l 

YIHoMyaaoic  ^4ri  ai  ertty  as  carasaas  stfoao  aa4 
sern  I  uih.  AM.  (1411.  llf.|  CM  tS-22 

Ho(4dfMc»Mroofd.  r&rtrryiacc.  0.(1414, 7  2<>: 

MP  2154 

Ma4d  ai  kcae  aft4  «a^  afire  fia«  ra«7£r4  Irf  »£-•  afirr  7&aar 

cMige.  a'aeuda.T.V.ll.(l4l?.  i:«M 

Sllt7^ 


r»iar  atMcrtsaaea  ai  ifaren  Arrtar  ULo  EUdsi. 
C.  c:  d  (1474.  ^144.;753  MP  1244 

Uvoogacaas  ai  :V  U7»  Do  Uar  Sutaws  maur 
Me  Kar«c«.  A.{1410.  10^}  Sll44>fl 

PoaM  rack  iMagfa 

SMeitg  aM  Ma*:  eSreta  o  rdi  rrc>et  Pan  I  <i;«a(aae» 
m  pmmmi  oauesala  M^ar.  M.  (1414. 4:y , 

5K  44.15 

Serogd  ai  Bad*  Bfti  racit  a:  Ha  uesyrrawoL  Sr^euss. 
P.V.  |14f4.  g.  114-149}  MP24t5 

Pm(9  aadl  imgcrMarr 

Eufjawfiig  yrayrmo  ai  adoanac  fcraaigaw  erar  Praghar 

Bar.  OMdcTtB&EJ.c:a!.sl471.y4244lS 

MP  IlM 

Prana  mmi 

Dea^rasfdcr^aaaafararixUttaiNPXA  C««rr.Fc.ce 
d(147S.y4lia$l,  MPt«44 

PwlMMgart 

Eflrrt*  ai  KT  ae  raaJ  asatcsecs:  cu  dr  iP^ani  «a:rr«c«a 
UaarAaa.VJ.ctj2.  (1411.  7:*,  5K  H-U 

fmtia 

Uv  :r»7cra;ar<  asfiacsaenr  rsE%»»^»  CfCt%.  IfJ. 
{141}.  2  tail.}  MPl7«5 


rt  a!.  (1474.  t4g, 


Vagtr  ircMsrc  ai  TNT  k>  caa  tltfia-aaia^ayka  Lrcfen. 
OC,{1477.p.l>.«),  Mr4I5 

Caetisa««o  aaertiiggg  ti  tao:  A(«a^c4  («KV  a  iraddt* 
Bfaif.  l<d8SkTF.{t475.  rlOM05}  MPl5'l 

Gat  ndaaamt »  dc  AeUrcSac  ter  «Srct  A J.  rs  ao. 

(1475.  ^51O^510<}  MP  M7 

\'tLisg  GCMS  aaa!>tsa  ai  mascf  a  dc  Mtruaa  frt*gd 
Aaieetaa.  D  M.  ct  a;.  (1471.  p  55-«l|  4P  1145 

EloH«t  far  ituttsaamt  t>c  aai  lc»-  -•basset  at  tra 
ter  atTpiri  Cat.  <•  F  N.  rl  al.  (1417.  I  | 

CBtl-H 

MKkratarxa!  taa^astaa  mi  mas^fr^  nzttatti^t  *s 

Sda.llM.cta!.(:4ll.  f.Ztl  ;««}  MP  2451 

C^taMtt  far  4rfreaBssf  gat  asi  trtsr  t<4ar«ct  la  *ca  trr 

Cat.  O  F  N  ,  rt  12.  (|4I).  •  tja.  MP  H55 

Coo 

Trarr  gat  aaalt^  ai  Area*  as4  tr^arcOc  at^sa^Arrr 
Mresaaa.  R  P,  |J4rj.  p  imm  ^tl,  MP 444 

Mrrnsrir  rotaaeraLagatt  «;  sajrr  tajxp£r«  Crtpo.  I II . 
(I4?4.p}|}.}l4j  Mri27« 

^arakalolol  lalr^grvmlar 

Cedvrasaca!  tfiofart  act  dr  Ta\a  falattr:  a-  r*t't  IlfaAt- 
rT.C}.rta:.|14t«.p;;*.:5B|  MP  1215 

Eattfraurota!  fftpytug  «<  tkr  Ar<:*e  Stg-oal  UACrfr  4ri 

egeAUtka  «4p  .  :  cupt« 

iH  12-57 


GSao^coc  foMaaocMiM  tdalri  to  oo^oa««oa<  gv^ 
rcMO  Lrnmamm.  0£.  (1444.  fJ47.144,  MP  Mtl 
aoMlidirii 

t■P^c^rr^iiffr^rfBn■io^idrkc<•ia^kclBr<tM4<4o^^ 

baeratoaibB.  Ndio.  LK.  rt  «L  (1471. 


iratcrab.  Menv.  CJ.rt  aL(1444.gcl51-l70} 

MP  1514 

Fat  pmwiraBS  t— d  alaac  Qitasarmfi  griiigir  tttmtisa 
rraoalAlnU  Hfi> in. T.D. rt ^ (t4M. >>.4*»-444, 

MP2555 


“cirMJ7 


5icc;tobO aide Xacd SfafC.  WaBcr.K J.|t47>.M4- 

52|  MP  I4M 

Cfikicaocaa  mSma  mi  dr  P*«ihar  Baj  rcgne.  AMlt 
«'a^.  DA.  rt  d  (14441 44p}  CM  M-tl 

TMtfj  ami  irifiigio  iwh  EtcrcS.  Il.IL.  rt  aS,  (1441. 

^l>4.l742  MP  1415 

friiaogloiMicBaowldafartcfMooidarigiri.4fagii 

otdwma  ri  ofai  ft.  CW^rtaL  (1411. 

MP  1514 

Irr-rarc4  mm^ia  ae  tBlalgal  *1 — riin  BraaLt  targr. 

Bros,  l.ctd  (1445.  pL4f-44;  MP  1452 

Prek^aesa:  tamUmemm  ami  ftmeoat*.  ILcsaa  Ma^  A^>» 
Ba£rr.  PJU  (1445.  44g)  SB  45-42 


.Tpiioraii aidcmoacMMirB— fliCliricf.  Lbsbm.DX. 

(1474.  Ii;pt  OtTMP 

Ctmrhfiia  mi  adgfanri  gcifigy  ac  Dpr  5.  CoolMd 
5c‘d.K.C.rtaL{t445.4Ll4falt4}  2IPmi 

aoMijii  lip 

S^mtKtfm  iifffiBBf  mi  wafire  immM hmm  tmtm  ami  acc. 

Cadcct.  5lC.  (1477.  p.57l»544}  2iP  Mft 

CaadmasiBcdocac  Br  r'lagr.  A.  ct  iL  (144<l 

IlUaWMfB  fgam  Saam^mt  Laic.  ASwia  iofcdriif  dr 
1442  ctretL  Storai^  M.  rt  aL  (1444.  14gi} 

2iP25l» 

CMildo 

&«to  iff  laoTl  ferMfisf  Laic,  ilwia 
Stone.  iCrtaL  (1447.  gL74-4«2  MP  21BT 

iJiAfaag*  Umm  SeneAfisr  Laic.  AMi*  iogcodf  dr 
t442r«c«ex  Sears.  M.  ct  d  (1444.  I4g^j 

24P»il 


Difcctfiaeraoiaaitarc 
aL,i442.  17^} 


rgfaoalBBt  fUac.MD.ct 

010-22 


L  C.  ct  aL  (1444.  g.44.t44| 


ba&rairaieA  Nai 

Srtecact  ai  dr  •oar; 
(1474.  lIZp, 


lioL  LM.  ct  aL  (1471.  F**^*!^ 
aMiraawliOHricf  LMaM.DiL. 


Mficcaisd  NdfaKl>K.ctaL(l47|,fLlt^2|^ 

Tatar  nd  irfTir  Sa*  ai  dr  MifiaMi  Cfado.  Wladi 
La»»att.DE.  (1442.91 274-244}  MP  IBM 

CMoMi 

Ccufitaao  ai  ndgi'afl  grrfagy  at  Dgr  5.  CearaiaM. 
Jod.  ILC.  ct  aL  (1445.  plBfatlO}  SIP  Ifit 


Oca^tuai  aaedda  far  kyJr#4ag»o!  m^ttaepcamma  m  per- 
aa&aasrrpact  Kacia^  P.  (S47i.  p.75-44} 

MPt22 

Brifcad gcaUgy Mory s cardrea Maiac-  ScSeaM.P.V. 

rt  aL  (1474.  14^}  Ol  74.27 

Srkrtri  rtaopSo  d  cafaaia  rcKCnssy  »ar»C}t  far  gored* 

saea!  rtgaaraCMC.  Hariasra.  P.rt  aL  (IP*?,  |ifi| 

Gcagirtaa  sa  dc  asmif  mi  9rT«m*ra»y.  SofiL  4t’J.  ct  ai, 
Cl474.^45.tl5}  MPl2i4 

EHevaoagactic  arrtry  to  peraeafraa^  ScEararc.  P.V.  c  ai. 

,1474.  7;i,  SB  74-14 

ESretncaircfosneryaifaarcsgrc'sii  AecacBc;.SA.(1474. 

P  52*57,  MP  1422 

Sdao  fmrmaismmz  Kmif  a  dr  Bcaafact  So.  AUtia  ScS. 

sasa.  P.V.  c;  aL  ,1474.  p.247.215}  MP  1541 

Oemf^aaea  mi  ad^IacsBl  gedagy  ax  Dye  5.  OercsTaci 
5r.-ri.  KC,  ct  aL  (1445.  p  iOMlO*  MP  1441 

an  Ttraaiammt  OcaginaOL  C»airg.Ca4arafav  25* 
;«Oeta4rt  1414  Br#«s.i.ri.|lM5.  Ii;p} 

SB  45^5 

Boer*  ai  actlaAis  far  gracraaeg  t^edetar  tmas^fraema 
Pc<i.U.;|445.Hr,  CB  45-14 

PrcyaraTawi  ai  gcapAttsetf  to«cS«ir  icr  asd  graeaJ  trr. 

Fadadt.  AK  Drlaar>.  AJ.,  {XM?.  {ip, 

.AB  47-47 

A3ttag<tx>erdmingitort*sraspcraxtrr*anato<&»  Irrd. 
KC.ctaL(|4«Lp 21 7.225,  MP  2754 

CUemaap 

ScvtU:  aaaqac*  asi  aar«  ^rpds  131  Crraast  aa4  SE  L'SA 
Batov  XE.rtaL{!4ll.p  10*1X7,  MP  2441 

-MadcB 

Frrfra  prretpeUtovo  ami  wcadcr.  Mcadra  Bars.  dc»x 
(rrecaaa  fItVXa.  M  A.  ,1*11.  47p,  SB  M-52 

CiacialdgaMC* 

Isilantrr  ai  crrgtfantocs  ai  dr  Vi  ai  aa  ter  dm  ao  ir}Me> 
eato  ai  xtS  SrMrv  I'H.  rt  aL  (1**1.  p  II*  121, 

MP  1444 

Sr£Bsr3Bfitaidr«r«toTBitaussdaOUnr7  tavtaae.DE. 

(!*7o,  li:p,  CB74-B4 

PrT^  acKstagae  kt  asU  gjaeu*  4cpa%ct  lavwrv  D  E. 

p  azmmia,  MP  1274 

I>ias^ti«t  a:  dr  saaega  ai  dr  Mataecda  r^atare.  AUtia 
laaiaav  HE.  sHll.p  71.1a;  MPI442 

tVpawto  AX>r  ^a(tdo«tf»aaer^  ta««a^  D  E.. 

11?,  CB  41.27 

SsOumal  itAroX  d>«  ai  xSr  M«tor*nla  Cltoetre.  -\Ut«a 
ta»v«.»E.(l*»;.p2M->ac«}  MP  1444 

Ihrrex  ^Sxsaiam  ai  umsH<t»r  glaeial  «Cx  Batv  M  D .  rx 
aL|l**:,  rp,  0X42.25 

Trto^  fafav  ss  as  tcr-raitoi  Aamtr*  D^aaKi.  5.  %  .  rt 
aL  ♦•Mil,  Mri454 

ia4M»n  amt  tcAstoss  Berber.  A .  ct  aL  ((*to,  p  t  t.as, 

MP  2154 


rr.C2.ctaL  (1454.  ^224.254}  SIP  1215 

Afvraod  r«4«v  Crroiitoif  1455  fcagrao.  (I454.^y^j^^ 

StocB-toac  ten—  ocaoTcomi  mm  »  ffacacr  orfacr.  Cifa 
krei.  SC.  ct  aL  (147|.  |i25?-:45,  SIP442 

Irtecrc  ri  vTCfiCarao  ai  iSc  keB  ri  ae  ler  dot  ao  Bcfoi- 
SM  r>to  ai  &5  Nakfav  LK.  ct  aL  (<471. 

l«ac.  CrrrxUcA  gdesrr  &rrn^  *:*ip  Aafctoo.  CD. 

,1471.  9l254-;4«,  SIPIIM 

tTtomr.e  rai mm  ier  caret  faao  AcfiactcitcB. 

Kators.  H.  ct  aL  (1474.  I•f>s  Ol  7B-IB 

CUccr  eardma  SfeSar.  M.  (1412.  ^455-474, 

SIP  1522 

BaerVir  graortri  ae  dr  Crrodei  ami  Aaeareiir  ter 
tkrttt  irrei.  KC.(|4f5.B:42-25l,  SIP  li|7 

Brers:  ^laetrr.t\rSc»M  ocmctaaet  a«  Mx  fccAi  dt.  A!oi», 
S:sra.M.ctaL  ,1411.  lip,  SIP  2UI 

CtAOEB  ICE 

Saae  ami  ate  ae  dr  rard't  taelaer  SIcSar.  M.  ,1444. 

I»>P}  Mtl-CI 

CEarartcsgact  ai  tie  rail  rrgta^  GcritL  Bd*.  ,1444. 
51m  Mt-A 

iilorifr  far 

Uiacser  ai  wrrgtUixjrt  ai  dr  kri  ai  as  sec  tkrrt  ae  Jrgo^ 
Stae  rato  aibS  Naifav  Lit.  rt  aL  ,1471.  |klt7.|24} 

MP  tm 

C-14aeiadrtKtaeapr  txaArtaeeatortf  ter  Oetdfcx.H. 

ctaL  1:472.  *D70.I>i:,  .MP  IBM 

Prpd<<»^rT-6ac4eTrtaitctda:arf  riatrSptfeeri  lU^ 
B.  O  4r  O.  ct  ^  ,1*71.  p  545.544,  MP  1421 

CEaaget  a  dr  eaopMbXi»a  ai  axoatpSme  yrcegwaxiae- 
Crac33.llt.rtaLtli77.pll7.45l2  MP  IBTf 

Ot^gm  nacafo  ss  xkr  kaul  race  ai  Mataseia  fiimott. 

tsvtae.  D  E.  rt  aL  ,11*1.  pi*5-i<5,  MP  1177 

Bsiar  eatr  tprrit  ts  paU  gUortt  Ir^l.  KC.  rt  aL 
, HI  5.  P  111.241,  MPJB57 

Bkrafa^  ai gUetrr  ser  Irrrl. KC. rt  ^ ,1115. p  1555- 

1557,  SIPIS44 

BaCwyXtev^m  kp  ^  ^  Ba^aCMidA  rt  ai  Irrri.  KC. 
(im.ptt.Ti,  .MP22JB 

Avfsriit  ae  a34ar<ti4  ^laetrr  MC  SCrSar.  M.  ft  ^  (1494. 
i*Ps  CBBB-ll 

D  —  -I  n  Bamgr  ue  rare  ek^aftentOev  A^arctaca 
M*tr»Ut.PA.ttaL|lli4.pn-ll,  MP  27*7 

GUetrr  oatt  kalaerr 

nftsrXaft  ami  rttoa^iasrtarp  rtrsx  rfrariae  p^ar  kc  rags 
/drr.  E-5.  rt  aL  jUML  f  l*-2*,  MP  1411 

Bctrs*  0ann  tafaavA  Merr»<ta«et  «•  Mx  BrAeOc.  ^Viatia 
5:..-a.  M.  rt  Ajlifl.  Dp,  MP  2451 

Oaetfr  wrlfieg 

Appa.'Mk  raaiv  (•?rrs!a&4  IK*  pragran  (|i5l.  14^, 

MP  1522 


291 


SUiJECr  INDEX 


OtdlirMiMK  iemtu 

irCMnc  ifcr  Mtf i— 1 1  Cilirirr, 

MPttM 

CBnTi8itj^»  (ra*<  jm  Nig  Vccswus.  |« 

tlf7*.fL^n43  siriM 

Pc»nieii»  Ac|f*CTrici«>i»TTW£  Ljr«*iM^DX.|l«il. 

{««i,  cmsi-n 

Smm  €»•««  fiTTrT  »»rMfaiw  Qlfcivt.  SC.  rH 
(iMf.lllfi}  MTMTl 

Dtate*Htoa» 

MUMm^ s f»dbrfc4 i^dcT » AK«  Sear^M. 
«taE,tltMLfil2M:i3  MTITH 


Cdbc«»  Mb  fta  %Mklit»  griwcV. 

FJCctaLtI«^29ri  S«tM2 

Cfccs*  mS  €•*«»«•  Saic^ia  «r*B^  •<  fM«  :aK  fc»c«r 
tancM  S«MT 

CraM 

ScSrcaol  OMiVio  W  r»4w*M  foirtnie*  MTbcf »  Cm  •MCife' 
MoSofteMM.  HMUttaur.€Sa<.{Ifr;  I««Ls 

Sft77-«l 


IU^cA»»i—ff>Ci»iAr  ASiaHfib.AaeM<aac»-  CM»a. 

A^sirntri  saa»>zs 

»^»rnfcj  M»ti»ocg>*rfycr3K^MCOMX  IWiyr». 

Ac«.l,c4l{tW2.««Fi  SaS2-J» 

IU6i  e€%i  iiaaKf  aadr  Ag»»Hflak.A«Sic<tk».  Km*£». 

SKM-X) 

Ctaitrb 

S€mmme  «i|6inf,iin  m  «•££  fcpta&.  KMtjriafcojg.  1C. 

{IfT:.  Illfts  M  ll-JUi 

WaBcrfiaMCkravAbcatsMtcr, 

CK74^ 

HfCrWic  Ci—ftiCi:  »  »caiaoe  »aag*»»«i  n'rabicf  gSb* 
<3C».  S&.  t^rocx;,  *'-F^  ct 

MTIWI 

DfsaoMCb  ad  an«  aal  tor  M*wcb  Oilart.  SC.  «<. 
llMLMiri  MPim 

ctAOotocr 

Smmt  kr  «a  Ac  €»:&'»  hrImc.  M. 

{«}9L|  M  ll-O 

CtaSalv 

SMvMrfkc.  ClAc«i.SC.c:bg.zm5.^4>5-MI.<75- 
■a7|  MTMC 

DMkfc  4ocy  yc*f?o»  t>7f. 

SSSMil 

IfTf  OrcateA kc 59kct ffaar  t 

M.  ftMt  JIUcIMtiL  IV:  Sttai-M 

OM Sooxr  TgAMflify  Wltti  g/nitj.  Cm» 

\iu  im  I.  •  h  MT  tm 

DcyMiie*  s  Ac  fSacaS  <»k«aBRc. 

i«f^  cm  ti-r? 

mMbkfnf^  Mb  i^aficsb  *»£  yrrt? Oar*. 

S^l.ciLft«f;L4«r4  5KtS>9i 

rr*MSmtt  M  At  «-.i-T  ag  Ajfftc4  CR>c>«a« gt.  2m4. 
ift2.cm».iUM  3«raiM 

CtecMfltfxrf  «nos«*CMu  MOf  Ar  «««eSeCg  «0K7Ar«rft6r 

inbciac  w^ocm  VMficSuMSer.  RA.  «t  aS.itl’t?.  f,lt* 

Mr2W 

ASail*»}aAc?xbfcr»c«*£MCtAR»AaScr7C<iiMt.  Cjc« 

MFjMS 

CvriBiiM 

A»g»g<SK  bcafecb  «satf  a  bfTwnrz  <5c«^s*t»  MiKT**c»fC 

mfdm 

fZrali  c^EKcb  a  ««;  lara  CkSrcV.  $C. 

mj  Mr  IM? 

CaAsotfc  •<  f»g  tvc  Mb  Ar  4aate}  «<  M  CmcDM. 

{!«f4.^|«0.|«7,  MriM« 

CmiocjMt  ArcMc^cciKvcfSrrc^a^bcr  O^cDM. 

cZ*K5.  ft  Mr  itM 

Gnai^MiC  Arcwes^msncbSrcBfAa^Brc  C«^DM. 

f Ji^?743  Mri«*7 

CoA  MwIcaOM  a  ;s«CYvms^Mc  see  C«4c.O-M.|:^t. 

MrZJSS 

aicrikaaggycaffcmaa^ttbr^  yng»c»»cc  Rac^cr^Mcsf^ 
iA.cs^ii«fi.:7r,  cm»4i5 

CSratbc* 

«xisr  a  a  mwct  Sc»«  cbcU2»  a  tb»<  srcjcsecsc 
tiU&£M.  IS.  p«5?-«K|  Mr  »TT 

tSpcg**^»»cr*>gcT  Jiyg&facMbaMfMafrfggJO  TiCvs^ 

cm;sM 

E^rctb  ■>t:cma:«y  «« PmA  aal  eSrtnof  .aTjui  m 
M«^C<afCb  r^^..\J. 

Mr  *75 

A^iifcaW^  0<  snwo  s«  «atsr«is^ 

X  J.  ct  aL  tt*’K  r  t«7.i«.i,  Mr  1155 

*<  ^losrmica  jcM  «3*£ft  «*  ueifna^*  raUia^v 
Ai.:!47Sl!M  SWTSM 

L»a4ajj^je>Mt*4»a»Sf»tfcT  cSr<s««w^at84;€atcr<av 
«Mia  Ai.  <t  a!L  sl^7a, 

Mr  i:m 

KarpsasiMairaac^MigMamaitrbaaXf  Itaa^bScern^ 

ASaiU  r^.N^Ai.«jSi;*i^:irs  cmsMii 

fWbfr  frau  fra«A  xa  rtc^aa^  Am  »«bcrssa  FaStgg^xL 
A5.C*  MriM2 

riaM  Mb  a  (Ta»<1  wd  ftmSaac  i^bk&o 

Ai.<t^ti«si.  xmsi^ 

$c»Maal  A  aal  accAc  ^  a^nctci  H  •««Xic4{7»*  «fr 
fx:tS mMtsrmtcn  A  l.<i  .Vi 

mit^ 

lU«C4rta:>M  sSr  sraa»*Al«»la  rrrtac. 

k4MM«.A5.tmz.  nVs  cmtt.i: 

CSc±a  Rnr*  tain  fcbTfcta*****  «£•£«  Afrr>brM 

imrran  C.A.  rs  all  ,!«f!. 

m  st.ii 

^sisemgeri  tfrataatag  jM  jCaM  f’|^J1•^  \i. 


AMa.  FMkcaa.Ai.«cal.cim:tri  CMMil 

ftes  A  M  a  fm<i  mA  fNcaAaac  b&aJica 
AJ..  rt  aC.  tlMl.  Sri  smsM 

Mb— tmrata^irAr‘air»*cl»BM»fac»Tcr»AS*rr*aMa 
baMcafobCM  MM*.  LA.  {tWT.  r^5S55S» 

Mr  2515 

BrmbSS 

V«^  mmdtS  W  Ac  fcgrbM  ccaa^btcm.  Rmmk.  i.  ct  aL 
,l*7s.,.«f.4},  MTMl 

taA— cc  af  jraiabj  ««  Acesk  tiMifita  ccwajiac—  feaerSL 
GO.ccM.  fists  r.t5MS4t  MTSTS 


Egccsa<bCbadbOCbM  Aifr*ii  bflMf  Ac 
•C&.  V«cMcK.5L.cf«S5.4*ri 
Vjec;  fbVj  AmSbc  Tkir*  mcc  —^aai 

US.  Its.  fists.  Mrt 

5— ftfaCM  a^ad  bikSaia  men  imS  li&Cb. 
flSS*.  ^»rt 

auxyuixo 


Sou  ISt7/SS.  DatbAbag.  K.  cL  ftStt.  55r} 

smsMS 

CiifCrf  kc  wiarf  Imo  mAcS  Cm  Ac  GcccaioA  Sea 
HbOibkw  MX.  fists  F275-2tS^  MTIIAJ 

Hiybic^frafcnicbagb— bbcracakrAAcFroiSiiPwr.lMar 
Avista  GbM.AJ.csaLilStT.flri  CKtT.|A 

Gfmmi  *fr 

MjcTfebeagagAcXccAgafc  VAx£.Kl.tlt7LsCS. 

571  MTMM 

rgbfiicf  ikc  cAMAoeke  Sm  Ac  aoM«c  mt  A**—  cacA 
■,irr-Vi  McO— .  R..  sSS?5.  ISri  MTnt 

OttAcaa^a^MM’'*<*«>**<9S.  Macft«r.Ut.£tS7S 

sirm 


»U-II 

"****^*.M 

Ste.H.T.ctaL 

cm*»«i 

SAl  McSmuM. 
MlllAJk 


GeccafaaA  cSmmc  diaaro  kbiMK  Sf  kc  CMC  DiaacaMS 
wr.  ct  k.  f  !S7l  ri7.*7i  MT  *» 

Otyro  aMMfrfrifln  Acaa^kc  Arcf.  fiSwart.S5.ct 
A.  (IS72.  MtS>«5«s  MT**! 

Sc^a^ffcakitilrfAyaAMi— .  KMaa.A.f|S7S 

iffrs  cmnAii 

Vnalh—  iwf  irtg  iVfiri  m  TTrrriAolbir  rim  Her* 
sa«.MM.ctae.tls7SSM  Cm7«>24 

<M>i4cftc»iiea)iaaa^kMchbAc»koACi»fcafiwa*  MmS 
Si.  flSTS  7rt  ^ 

ASMMfkcck  Bare  msim  aaA  aatfnc  »  Ac  CcccsAmC  Irr 

Skm  Hc8a<«.MM.c«aLtlS>77.r.*l5-S2S 


CML  M  M  .  ct  aL  f  tS77.  9lS«.|«;| 


Rccc.RL.c:aLctS7st5ri  SSM-II 

SfS’fSW'Ci  frrcniag  aacrosBC  aa  Ac  ooc  a4  McaiM 
SMC'.  TjA^S:.cSS77.fL5S44:  MTfM 

rcaafe  »r.raObac  *f  Sc«  Naaralkr  At  m  ifia  jiiaf 
&rc3kr  McCa«.R.ttSt7.ri:s:l4s  MPm 
5<f;fpraiw  SBcakf  aa  Aro»cagiwca»iwt>eccfccfecicaa 

SicmaM.  Tatars. cIS7SMM:i  MTMM 

ScyrepfiM*  Srccaat  aa  Ac  cMac  a<  awcaw*  Amo  kc  kc  Saw 
SkaacM.  TaLafs. S. fISTS  t5ri  CB5MA 

OcteraaMaaka  *€  awfrtirt  aaecr  ia  Sracca  *adl  ScAmA 
—dcM  ^^rSr  rom— Mc.  Tkc.  AR.  c(  aL  fl*7«. 
rt4SI55,  MT  Mvr 

MT  1175 

Pc<tfiawrac*bf aacacyff iwAiit.  ScfiMaMar.S'^ccaL 

fisTa.rrc  s«7Ma 

rjufcwaacrMCnAB-ActcooAacac  a»  AlwAo  ekee  AdA. 

Kaaao.  A.  ct  aL  flsTS.  MM-IMj  MT  lUS 

GextsMBawaAc aMbcaa aA sesMaiwat.  Atfiiwr.SA.ctaL 
lists.  :4ri  OITW 

DeAkf  md  fa*s«*  AMcmA  m  anAiaa  SmAr. 

SffCk^  !*7a  taMM.  D£.ct  aLflsRS 

Scac^A  aA  SraMm  aA  »  a  Saaok«  aAkc  owaaac  agf  Af  akc 
•c^  Sa>kx  FM.ctaLftSSSrl«StCS| 

MTMM 

VaMSbcaS  tuTiaBiiaa  Sm  nfiCMC  — >A>f  aA  aacaaAacv  Am( 
bM-  crXcALR.ctaLflSASfuiMAtSi 


•CO.  Met* 

Mr  MS5 


M  RaatLIK.iSStR  ISr4  SHRAM 

A|f  •!■  rar<  I  a  aA  a  waaiirftcaT  tea  kc  aaaAd  s#  Ac  Sats  Cecru 
Maeo  TM&cz.mR.gtslLMSrs  MT  1555 
AyySicicjiaaAa  a— ncnii'i  acaarc  c— Ad  la  Ac  Eaa!<kcr»> 
Maecb  TMicx.Vm.gSSU.  Mrs  CRSMt 

Oockft^  a  «aact  weS  kc  Ar  acr  WAfikr  'A  DTE*: 

RMLlM.gtSU.ISrg  SmSMi 

R*Cm  vaar  afwA  k  r*«ac  ^SMScra  icsxi.  RC.  ct  R. 

gS*f5.rlss-Mig  MTMSt 

OcteoMberA  €»ma€i€  r—rti  —  i«£Aa^  ae  SiMiArcjag—. 

Ofcxa^MbA  LMkPwca.C.gtst4.llrg  SmSStS 

Cjartfr^S  k*cck8c  fooctry  ireci.  K  C.  ct  jL  glMC. 

Sfr:  SHM-IS 

Irrfi—  Va  Awf  ta  Ac  Acer  «sMc  kke  ae  Ogr  K  Cirrti'iaaie 
mk£ata.lM.ct  jLglMSrltMk)  Mr  ISM 

icc^auCaft  iBo*— AoAf  iS«‘artigaggoMr*ADiX‘>  ItTf. 

t«t>  rcAa.HT.<s^  gists  s«78  S«  SSM 

lUrrk»6c  gf  CBftri  #«  Ac  Ofrorflaal  amt  A^icok  mc 
Aceta  5rMSRC.gl««S.r7U>:51g  MT  ISI7 

Clcktf^BO  «A  aaAglllackS  iokfy  aS  C>|c  5.  CccoAnA 

5r?a.i:c.<tbL|i*t5.ri«^tis^  Mr  imi 

OctoaMaecA  SmOAi^  ra**^  SniiLuiariaa.  CWcsfiasA 
Kb<kMra.C.cl«t5.r*’^  MTMIt 

C5affi«fl*r»ci8  wucrfirmn  iiTTf  Aca>aArs»  ajettm  saAbg 
sssaoM  aattm  RTaAt  AaFct.  R  A.  ct  jg.  gl**?.  r  1^ 
l*i  MT  2M2 

VS  arc  cmc  mcafci  gfigjaw  Vo;  .iaoectica  jrtk£ 
ckMvrM.ctaLfiMa. irrg  Mrrtst 


Mtkk.  E5  .  glM  t.  r  «: 


Icvtno  AMc.SA.glstLrM5-M43  MT  M72 

&«^oea:»MikMvaakac«S9acJM  C>Arri»SC.glsS2, 

rllkUig  Mr  1511 

luircBwafi  rc«rc3tjra  «A  k«cn  ^mmA.  rwNC  RoaMi.  AkA« 
AxbMc.SA.ctaLgrst2.r«*5^;,  Mri572 

Tr»a«r**t *A waco Mister* a<k. raet  I  NAj—^T^ctRL 

tits2.r::k:Mg  mtiair 

eSectaaA  arc  — Ac  •bOccBa—fuct  •*&<■■*<*  yAaniC 
T.  ct  aL  gistf.  r  15-Mg  MT  Mtl 

R«£a:>Mahrlcf  craarcaatAaiAficra  takccaafrrgOpaAi 
Tare.  AR.ct  jLilMSr57-Mg  MT  M52 

bc-tMcA  awiMtih  ae  idliaiA  Mi—r.ant.  9amt%  Raarr. 

IMS.  i.et  aL  cIMI.  r^l-s^  ^  MS5 

fioM^acratriM'ii  iTT  fe*c»»acAMr*ni>MMAcaa.%SMia 
lMVM.Oiu.gm5.rt^^  MTIASI 


CasBrCcaCbra Mocf  Ik*  Cr(aAraMr.NS.<taL(S*t7, 

rMMtfg  Mr  2551 

-CaarTat* 

Ayge^ari  fwaCa.  tietraCamf  SV5  fe«^Ma  tSaSa. 

Mr  1572 

-Oyc5 

FkAwc  ■■  tSc  CkroCa»C  acr  a%rcs  VkSMa^.  I  M_  ct  iL 

gsa*7.  r  llMai,  Mr  :it5 

GapcaAorf  Sra 

rr*rcct«a  •a  Ac  arc-  mttr  k  Ac  cWrcsAaeA  Sea 
VrxivV  r.fS«t2.2>i  S•S^2t 

MbCC«bN  Irr  A— c  Taroaons.  Frata  Senrf  fkroAaiaA  Sou 
sate  kAbtmcwrfu  OM.  rS  flat L  **rs 

SR  Ski: 

f  jiH-ra"»<n.  k  Afierrk  tea  Wfl  yrctairf  aaa>Ma  krt£a  m 
Ac  F^  OerrawraA  Sea  Ttaic*.  V  R.  |t«tL  r  IMe* 
SC*»s  Mr  1757 

Fane  Cwm£aaA  Sea  arc  aawaMlc*  m 

bMa  mRSAulT.ct^fSSM.rrss  MriTT* 

rjaMC^yr^rrrtbrakacabcTMAcCigfofjwlSca  fwict. 

V  R.  ct  <  fi«t«.  r  s77.sfi,  Mr  isu 

Flimrrgatrf  aMara»cfMrfoo*»prraujtftiSra  tawac*. 
VS  ctil,X*tLr2St*22**  Mrrt55 


A^Aa  Scaar.KC2.c:aLgX«t>.rSStMg 

MT  MAR 

T»n  fiMciiiiin al ■twkikoarkAlcae a«A miunirr tga—» 
r^«t  ae  ko:  kcaavcf  akS  OcawMu.  ^  L.  ct  iL  g ISSS 

Mr  MTS 

Saw^fic  — «AiC  k  HC  acfcr^CM  aataf  am  awR^tg  kMOaaa  la 

caiArSScagbraAak-aiecgA—  MiijraBU.T  V.S-ctRL 
tt*t4.  r— -S«Cg  MTMRt 

f^ot*  karr  cwMoe  «a  Ac  SKsarwt  k«akx  aa  kkc*  awAa 

VaLaowu  V.ct  RLtlMt.rTVMj  MT  IRtI 

CoarccMgac  ta?c»cA  k feka»  ■&  5>ml.  V.  ct  aLfisSS 

r5-Sk  Mr  1775 

fkM  AC*cit.-wa»icaatccacaakg^iw»affca»wr^^*Fri<^ca 

.\fc^**e.lA.ct  jA  MT  tTM 

DacScQgc  twceagcjacaei  k  fe*o»  afi;  aaerg  kwe  Akaawa  ae- 
fiotiiwctfi  DrliRca.  A i.  ct  bL  tl*M.  r5*Mg 

MT  1775 

lAwtakaicc^agrag  — AcgM>r**^*A*aec«aafe«cca*w6 

XbiM'.  V.ctaLflMLrtF^  MTIRU 

If  C  ac|?rtrii«w  amt  kos  kratwr  fl*te.  TTri 

Mr  iRss 

Fagkoetiwk  anykaic  aawkrt  k k«ag Scaar  <FXc^K. 

ft  iL  {!«•«,  r  Ml  MTMM 

SSw^c^bi  gAfticakre**'*^*^  Af(««c.5A.ctiLflMt. 

rt^«s  Mrmi 

iwripac  *aAia  aiiuto<  k  ^^srm  gT»*»ii  L«a»A.A,ttbL 

sS'H*  r;*-**^  Mr  1*51 

C*^«eH  wethika  k«  wQTwf  acaeiawc  ankrA  ICbeaco 

ta^i*as^  ri  .  ct  k.  fS»»**r«l '•Jj  Mr»*55 

»  k  gc»t|^barjA  S»cck»gc  afir  mA  arc. 

U.  SVkR— .  Al. 

SRRTkT 

S«gf»»ct  «acaa>4as»>tta  k  Ac  cQrcvafifi  /**fmca  k  trecra 

•A  W«ac.  SAwCt^fMtt.r^TS-SlS  MT  25M 


SUBJECT  IVDEX 


fifaiT'iir  Mil  Msnc  ^f!f€T  •«  »  iVmlwt  »*mi. 

•et.KX.csdLst«T>.^A!M:i}  MTim 

^nif.incf  wt  »d>yilr  *>is  Ssttxm^  amt 

CS7R-U 

ScaoM— aiinriiM  iffffif  f  tiairfai,  VJ. 

{SMiL7|ts  CmM.21 

Efct;«<fcccaf 

faemA.  CtCr.  D  M.  ^mt,  ^ 

MT  MM 

C07  cSrcs  «•  |csMi&Mr  :<9?]iiK 

MPlfM 


i,.Mirfcw,  vj,  iwi.  r  J»y?x  MTim 

Tljwfcif  WaaAieMfaacCJgyisjgo— iMar- 
4«^VJ.cf^>.9.7»*.T;55  Mr  MAS 

Doiipk  ^cStCVMaCC  «l  «ie(7<«^«sMI<  cmAmAjmsCi  •» 

yn^bMC.  S««tawFM.st«AC.^|l-«:|  MTMM 

*0?JrMsr^?r****^**™**^^  **""”01  £Sl 

Aa4ffMDM.cS«LtSM5.rt- 

^  Mr  »2> 

r^cMS  «cs:£ac»M  «l «  *rs2cMrke  MaAcf 
Cl^  ft  A  {XM5.  MT  MSA 

MiArit*c*gc«gatfOieiSMg»«<fiMCc»»t*at 

cMf5.r«A>9;s  MTIfM 

Bcyocd  Umt  xiamnt  aaSst^  •!  Ss*stx.  aaC  :te»cl  wrik 
CtAc.  03e. cs  al.  tSM». MT  MM 
£8co»<lfecCc{Aawi  <yiSo  •a f/wfAr  «<*•&•€  ytctaa 

CMC.03<.ct^cS*Mu7Avts  CKSMA 

fjiMS  «itea«e  S«r  accihaf  ^  mS  WC&  dfeM 

aaM.  LMMAmLVi.{nA7.7^.3«;3  MT  Sfff 
fa-cc»«aQra«  Cie£cfie. 

fvMkAitett  •n^mfiifi  aa  <*61  gg^iita  QMaa.  VF. 

•m7.7t>AS>M^  ‘  MTMM 

qiaar*  ana  ta  ■<  aanafr  ai  ijjai  w  m  Sa*era  aiidk  lAirwg 
Ocx^C.fS  a£L 

Mrsi7i 

r«rcsaf  aA<  •€  «MSk  sc  <fisalVvaf  cMJboecc 

UfaMAa«,Vi,|{«fr^fl^SMI;  MTMM 

teamed  aAMta.  sc  <4if  c  ^«r  w  SaMC  aarawa  OamAcsSSMa. 

0«;tMA!.|iMMAJi-  MTSm 

VcWr  M>AJVt  M  «!»*»«  c^  fikawf!.  SA.  fMt«. 
SAri  sasMi 

CMMiaMlS 

■Afa«A*ye<  sir*afr  asWr  a«l  fs<act  aaocs 
K fSAtX.  7Sr  «  M  lll^f 

Fafttl aftfenr*!  aWjemsey  vaa^ cSfiasss ae  F^t  OrMs^ 
Maaa^liasfBa  Saecratec.  Vft.cs  aC.  jMTA.  ^  I 

m  7«-« 

LaeaA  eooassss  •£  aaa^  aMx  ae  Mata^UL  Cktf  «  ad  Qaunra . 
*'■^111^11*  IwjrcCaR  Sk  cS  kL 

at  77-S« 

fsrAaaft<T«g7eag*camA2aaamiff»fg  M<fa6flca^  X  az 

MtTM? 

twtrf  f«OCi  at;Aii*  •<  •aeas  «c  tar  Man:M«  *rg0iu\ 

Aa&s«««.D5S.«?*^'M7kf  MT  IlM 

kitai  ■  ^»aj  A  J  «ac  Sf gMi-  •€  *  aear  4c3f «'3aa  «t  <*CA  f  rf  asja 

^  .SMSui  ««cs  aiqjOn  asik  fg^^vaise 
sa^  Aat0ts€,*X,rzd^fl*^,^t  C«  7«.|> 

Fsc^waecs  t»tae^£t^szrl  «sv  ac  «Vaa«jr«  a»»cT  4<3ia 
k>«ccc.A.f;aiLfMH.7lM>7«A;  MT  ISSA 

Ss^sj:A«gfia*gr»atifea»>ga«NS>«i»<»Aa^<»wcc»cacA^  «ac 
A«cVi..f  ll.r:  t^S:«S 

Mr  IA5I 

IgigagacA  >Ti»nsn  c^wsAakScs  £»«  <^t1i  la  t>a^. 
CJ-rtjA.fl«fS.yi7vAM,  MTSaM 

Vtvm  tbr  arc  jekA  stSS^MSr*  aasc?  >AiTI  m 
*<«cr>  cag  Figc.  AF.  k;,  fi^S.  OI  AC>t9 

f-aifliiS^ita  «A  ^BMrAam  5^  AkVrrrmirrt  mSaZtA  mvrSn 
J■■'■iM‘:L^"l  Oak.  C  sMAX- CV  AX4I 
Vsftwfrjrang  aawnfjfn  a  «A  acMfis-  as 

Scac(KHM.«kitmk>;A:-:c^  MrM5i 

FsSA  «nc»  «A  •  Ss««eAe>*s  afc««Atf  G«a.mM«^  ^1..  <;  aC. 

itatkrSM^XCs  MriA57 

i i'«  cc^ica*  •C  fsa ayi e  jeMtrccrc  as  ais  a^mt  •€ 

* ,  *5  SL  ;5*A*.  •*7***J*S 

MT  t*M 

CaCtsCactM  ^  sum  sna^*^  »  hgarti  ^rarns 

«sAa  Skk.ri  tlMc.f ^-CfCs  MriM? 

f^-rAtPfS<sciGritsaas^p»na.A^ae<?  j«-a  Aa*a  H^.C'I. 
|S«f«  €^.  »■  M«A 

•(  a^a-amc  tirttA  n^nr.iar^r  ^n>sieaT*.g*  ftaAea 
«rpBfan  rv%gs  t  I  «?  aC.  fSCta  A«^. 

r«  AA.M 

F<^%«>^*^»g*ArisyrnH»A^iwr>t  mierf  «>!rmafes  FaA 
fi  i.«s^,s«f»  :v*  MtAS*i: 

.4^1  «S3«kAr  Of*  «asa.y*  f«*  assr*  wi  — TiriT^ 

r^«a. i  \ ,ff¥  i£  ^c:  •»,  Mr;i7i 

Ackktcaf  esQtMf  «««  ^rtwwtms^  u^sac*#  « 

h^a^tnMMT*  AfK^w^ytwta  w«a*«  W  INZ 

ikii»<.V.«niif;»»A- smtds* 


Xaff  'm  «l  m<Z  Oi^  mAcsiaEc  'fAnawi’#  ayscrs  *c 
IfiamU  Mdm  rwUf.  LV,  ss  at  (SMZ. 

Mr  2AM 

Dr»<fiirg*sft«laacaaca«ii<ae>sgsifOcBr4cscc8»M«A 
TXT  2^s«.  V.c«stttAM.A«^S  S«M.2A 

htfscstfc  at  maS  osat  nuf  isYms  ««  trace  MTEafia  b 
fTMlvaas  Mca^AO  iXIO.tAfis  Ml  tM* 
lort>^  ^  aactal  yuSineaMa  Smm  ««3  laaii  ai  Hrs^ 
AO.tim.  ttf^l  SSOT-U 

CMnA*  —  *«8 »aae  RcastAD.cSit 

MrntT 

WcS  caaiBCk  Aig  SMaateMf  Sracr  *gpsoo  ac  fruinarf  •aess 

M<sLL.V,cssttSMt.rVs  OI«Att 

Sag^acc<taa#pa>»cg<assi^ccy»cf^fts<fAaa^  Z»ClMrjwt« 
Tsf4<.S.c?at.ctrM.tA$:{  S««»«7 

ictfassuT *1  cMSf  aaaririrt  si»agsitf«^«ltla  ■l■i»‘^a  acmsS 

«aecs  rr&<x.  ILV^ct  at  >tFt  Mr  27M 
CiMaaMiar 

fasgaCfsMslKra^flaAcsstMAsfffcAte  K-«MxA.<t 
at|:«7s.A4k»co-  MriMi 

fafiaafa  *£  fisa  trt  uc  K««auL  A.  c?  at  cX<^,  fXIF- 
riA-  MT  •>* 

Soaly  «l»  ja«»saAcA  tWAgg  aoe  ftocAm  tOs<.  AIMa 
£^M.A.t!'>77.^S  MTITft 

>aiAfcM*liffihifr^Aigb£yMAr>SMg*e;5iQ  «c&3l 
<S.  c:  at  fl'ATt.  Mr  12M 

Sea  arr  ac  Faraa*  ft««k,  jkyt  Seas.  **— 

CMaa.A.cjCt!«^S.FWf>i«M:  MT  tAM 

^r^ixMAu  JS  MlSwi  acK-»lgrSl*Z  Jg^K^ 

Icr  >f  igartsa  at  a  gi tArl  aag  asAf  icr  isVal  Oa. 
C  F.V  .  «s  at  cI«M.  r  t  >St A7z  MT  MIS 

iStf  mrjif  mt  sc  cmAC  n«*;.w>uicjCc  a  icetacate  ccBHk 
Jitniis;.  A.  tX»X7.A^t  SMTT^ 

Cg wiftsf  sft  achl  Mat  M  kw  fLagn^'Mlirti,^=»  SakiOCiry 

l»Mata.  >.iX-»7a  ||y,  CM  ?M» 

fin  pa', St  sit  aaA  Mial  aS  asuut/aiifu.  lnAsa  u^  K.. 

tX«7*.  »i'*l7AMt  MT  MM 

CA— M 

AsaCtasMljeMcxwspCyBnaef  y^BisTiiangaad^^paA 
gifaA  rnreak.  i.L,  <S  at 'XAAX.  r  XAl-IMf 

Mr  lAii 

tgsinjf  (sp<a&  aa4 cfrtmurar.na  «A  7«.  F. a*e  K  >f  gnaa 

tfsgaesA  asA  aanCA  raScaa-v  Al.  elMt 

MT  lAM 

nstS  fUmtk  M  a  fCcttS  aafi  fsrrdlMOC  letaAn  rrfaga»w 

AJ.es  at  fI«tt.V<  MIAt^ 

Icasiiw'jtjpiMAccae  ■tfCearpAsasnariCcH  PcAaeAyaMsa> 
ganrl  sttA!  msMirsaeci  fkficnuw  AJ.qatetMt  X^t 

C«A|4» 

Onrasa  Face  latsc  Fsagrat  fr»cftrjra»t  Atrc-afae 

awswicry  liftiisi«a.  LA.  at  K.  gSMt. 

aifx.if 

Vcfs^wSMts  ceWaai*  acA  scasafrcBcsS  SpS  ««csSaEa<  2>p«  Ma- 
zema  AJ.  €t  at  {SMt  F 

Mr  XIII 

XAaaeraaeg?  Sjcaaawcsg  amt  |Cb^  ga^tk  n£a7^•^.  AJ. 

sIMtJlFC  Ml  *2^ 

iflr<ta*e  tWTwPiei  m  —  aacagas^opf  aaeipasc  i^hmA, 
FH.gtkLtXSAtSVt  MI»M2 

XXaasrassas  afFSefiMsa  sc  S^ecE  rr»s»iacw*  M«kM. 
Mi..csit:XM2.::F$ 

\rtraacai^scta>»^ysscsas*ie>ti»caci^  a-^sjc  AZota 
|U^OAvtX«*Kr  MTMM 

\rsp«4  tmmtk  ta  a  cjAA  ra-ei  s^wric  %  'w  ^ 

:xf9  cm  ma 

NMBsam 

lestg^i'irf  c— <a  »|rf1mMia‘i  ug»*c  kpacpc.  A.rsat 

t7*~«>TS  S»  Tt^ll 

Nsar 

<VK<sraR*>«c  am<  Acs-anawc  «c  aeal  «*«t 

Am,  fSca*. r  X»:  x»*;  Mr  :a|7 

WiiMI 

aaqsMta  •<  saRf*  rrece  *  Fxrt  , 

•I*-*  F  *U-«CS,  Mr  lAM 

MoTA asyerte •< SssA s»cae»w^  Fsrt  ,2S**s,^^s 

MT  IMP 

NtAT  SttAACS: 

Hoe  ae  SW  fr^^emC  HsScir  V«e^  Af  ,  |X^cA. 

mrrcrZt  M  IXAI 

Qih^iAp^  Shr  c^AC  argif  ^  :W  ■m.'Asjs  Waisa^csf. 

I  m-s^r  M^^tU 

OwrjBw'ipgi  *r  -{Sscf.  **7$ 

M  l^tV 


tsMeAsK  A  2  «ssli:*c;  MT  X«M 

fsrrasrf  «»A  %Eae  PaikRHY  tvCrpit  iij  j  j  <  <  m.,sai«qa 

iMX'Aafc  \  2  .ic«a  r  aa  s*.  Mr  Ifv? 

rVrsacE  acfMmwfpci  ■•»  »a«wi  L«£«n.  A  «s  tX^Pc 
fStcisa,  MTSMiA 


Gs»a^«<2ac«sc£<niea£»aa»a*p«  «c*«s.  OMrrt.SC. 

sXMtnFt  CBO-M 

C*««^  «:  ICa<5  xc  aasa  KT  aul  a*sa  tbdxsak  sMasdic 
%maa  LiijA^arc.  M. |XMI. MTSWI 
Ffccesf  a  a  s^c  wA  tacV/lra;  fjp*  AAotMJL.cSA 
|XM|.9tXA^<ti;s  MTim 

AasasyAsng  AynwiiCT  sc  ^  aacascac  «ar|iMl  kc  Mc. 

AaAcM.C.U«sActM4.FiACAL«At|  MT  IMF 

r*»yJ  si-sfa  >aiM.!F  H*aa^  iBcaareasat  fvaaJcgi. 

S:X,«sk.tXMA.Il9^}  CBM4I 

Meastfiaf  dagaaai  jarfirxaicrsCkrfAf  naiiSifci>  asac 
caccieaftac  Faa Icrtw kS. tXAAl,  lAfij  CSiMfT 
liac^  caiHasfcssq  aacaeeiae  igscr  aa  :Ac  ifnac  Ai^ 
«xscEU«sat(t«tl.F7trk?:X2l  MT  MM 

Mocapsa  aria*fc  —  »aaa->mtae<a»»cSciea-  Raalgc, 
SN.{XM|.FttM.tAAs  MrjMX 

Ciiaffitcagc  sc  Was  fisc  snssAaco  aaosseesaesAa  sC  WAF- 
sate  nK)A(9xSN.ttMl.F>XMlXs  Mt  Xm 

III  sTt'aasciad8.cac«<wa*gcsgpdcMaaflarn^  F^aMcriLFX^ 

sriM.  F  i:^t  MT  2172 

Mcaa*a«tWafactE«saaapxrt  TW'Eirafty  aafknffftw 
•CCMCC  R»4csvkN.{XM7.;Ars  SKtM 

FpSEtamcf  euWfcjg  aseiacr  Was  fisao  ssse  —ai'jat 

sae^acA  A»fecM,EL.eXM1.7*MA|  MTMM 

Mcasascsccafi  *t  tkc  faA-aatsaget  girWfMS  aasSacr  WaC 
fin.  AaAsae.lX.tlMS.Ft2:^22«X  Mr2»M 

Tai*-^r«sf«»fA  mcAme  ^  meamicmf  yadb-Acsatrf  SaaW 
■cae  mriact  Was  £m*'s  Aafreai.  tU.  xXMa^  F2I^ 

>:x  Mr  MM 

CCmsQc  Was  fisc  scaW  Fnas  Mfitf  saoaMcJ  Ay  a  fefcat 
r»»»aA.  DK.cs  < 

Mr29JI 

Hoe  cHbWem^  n  tM  7'cs^  VjC.  (XAM.  r7t->2| 

Mr2M 

Ogcaew  Wae  sc  ^  Ftasa  Mutf  araam  <  >|  adetbaag 

r<sscs<9c.DK.catfX««ArXn«2«»s 

MT  2SM 

nrer-ESCfScatAxjiifTinwa  aceasErwirpCrsAsirirWac 
^icacc  Asifeoa,K.t..  cX*aAtF7A'77|  MTMM 

Mcathsc 

FcftaOiEaarfAatiifaniia  Wag»»scAiniyafrgtt^"aai<a*ufc 

MaFaUax  T  .  xt«7|.  Ml-27|  MT  IMt 

TWsme  ccsTiy  aaiA  7W  ca*»p«acae  CoaFy.  ft.L,c:  at 
{tctl.V  «'£9.Sts«  MTMM 

AseascaK  «ca  xr  Aesasaase  ai^  a  /psaiMa  gWMair  cfleiac 

.w%:cy.sr.cs^{X«Xr5V7A,  Mr  ifm 


nyts.FaeslV  Maac^.  kM.  q  at  fX^T*.  Ay* 

aK7>*.|| 

OflUMCo  AraceJ  Was  ectacyamacc  lx  Vaftiaifi  ac  e^AA 
aei»x»  Wsiesm.Fi..sX>77,  iil^X  SMTTAI 

CAxgaiecx  asif  aaaPysj  pAysPCraVA  saratoxc  amAttg  >yv 
sraaa.  Wkacte.  D.  cS  at  A«v«  0177.11 

Moisarart  atumezeurt  vscmc  «x  *’sSk  •  gialmrr  i^aat 

eyeSr  gixicrr  1 1^  i.ain^  FK.  {1*77. y 

Mrrf7 


Mg'asirwt  s  -vlMaSC  W  ixcr  E 

€g  aC  .iw  Fl»**»*, 

Wei»«m  Wae  Eattaflf?  ssssa  1i  ifio,  * 

*?  tc  .!«*:  Pf- 

I  ttarf  ar»  ««  C»  nocis#  «vn«x  Wi 
tS.fWT  ««•  #5iC  f7**;  f2^*'  . 
Hoe  £a*o  ktamtrnAe*  fa^^ax  aiW  aaS 
tiiga..  I  t  s3««;  scfs 


"Oc  f  A  A 

Mr  iiw 
eSAr^  k 
**  AX-tt 

e  FsaA  M  sPw 

:a-c.  Mr  ii:i 

tCf*  %NHM»ae» 

cfe  am: 


FcAf  Sox  T  iWaicia.  m  .  gg  kL  {XATT^  y  ATAxAT^ 

Mr  AM 

hAn^  "IsriiFii/Sj  X  auflaaga.  Maso.  KM.  «:  at 
{;*7^.  X’Ff  S«77^ 

tatnert  fkarmp^satW  •<  W£A«t»  Msiis.  KM.  «s  M. 

cH.*7.:xr*  mitt-m 

fWsacaC  vaematt  acasesa*  £x  Atn^acC  AxfitffA  Was  Xmc 

K.\.  fS  ^ ':«?». 7lt7x.lt*%  MT  1:12 

Wteagf A  tWsaa>»ty>aAc  pAVu&atfca  a^&^m^agia  mteSa d^ 
asemiza  McakaX.  i 2.  {X«7a. a.>{  Mt  7m«S 

Htnert  tkermoi^agt  >  pAWSi&ats  f  *77  cksss  CsasA  nr* 

aary  MaraWk  S  J.  sX*7*  M.M 

Xipsco  Suae  7W  F«e:  manaas^M  Wae  AasriKeiar  nxoaL 

rW3rjCarc,CX.r:  attS*»t  2«ri  Ml't|.U 

Intaaqraw  arjCcaea  X  Wac  asuiHoaix  nisrfis  FVssc* 
PiF*  C» t|.M 

Hoc  Xph  Amsc  iSs  aracad  Wx  cc^ca.  Fxs 

mn^TtW  tWe<FCarcG.|r**t  Mfs  MT  tAM 

Hoe  Vacs*  SM<ai  ^  •ofinA  kne  Acvr>tnct»  ccasrsc  ae  Fxs 
mwv*«:t^  tArsc7Ca<e.  «X.  |;*#t  F  MA>27% 

MT  2IW 

Moe  amt  Sana* Iff  a>txe*a>m  ••at*  sxaosaf  act  k£  A^ 

^em,  f  t .  sf««P.  F  MT  tAM 

HrfCfCFra 

-tFS^icw*’  •c  isoe  F^ca  •aa  At  7raE«c..AUsta  Fiifslue 

Mrw*  r|.si*-s.  :?F|  MITmM 

AjfcoL v»_ {Xc*s. csfs  rvtjLt: 

^tafddS*^  •(.  ASifHS  ttltam  Ut  T^aag  ArmgM 

rusabmt.n  .isfs  Mr27M 

wtareg  •£  t.iaiifS  Wmtfg  latfSc  FlwStFAsr^.  <7. 
.ma  :a,j  MTSTtr 

IfoA  yssata 

macjf  w»e  t**»*t*a  Citaanf  kra<»*rt  Fm  . 

,|a—  :e,,  MI77.ll 

Hrsi  PI  ft*  arc 

Mnjtosne  {A*ts*s«v  WX»  «pCA9fF**«ca  \» 

Miimr  .-‘**aF27  2»j  MFM2 

S«*  etgya-antaag  .•mgCrt  cSijea  Wd  <**^0  aaaseta 

tvMiimr  rfc**  f:»  rai.  mtmi 

i.v  t9gitarr*i¥g  *»*j%ea  Ws^4  s^  »  gf-aarf  Wx  tsiaaF  *a* 

lima  wzd  jX***  *F{  Mr  AM 
m^er  >r«e  t«s  >naanf  W*^x  Fm, 

.!*•*  :*y-  5«7?.|l 


SUBJECT  INDEX 


Heat  recovery  (coat) 

Experimental  scaling  study  of  an  annular  flow  ice>water  heat 
sink.  StubsUd,  J.M.,  et  al.  (1977,  54p  ]  CR  77*15 
Waste  heat  recovery  for  heating  purposes.  Phetteplace.  G , 
[1978,  p.30-33]  MP  1256 

Design  procedures  for  underground  heat  sink  systems.  Stub* 
stad,  J  M ,  et  al,  (1979,  186p.  in  var.  pagns] 

SR  79*08 

Waste  heat  utilization  through  soil  heating.  McFadden.  T.. 

et  al,  cl980,  p.l05*120]  MP  1363 

Heat  pumps  to  recover  heat  from  waste  treatment  plants 
Martel.  C  J ,  et  al.  (1982.  23p  3  SR  82*10 

Heat  recovery  from  primary  effluent  using  heat  pumps 
Phetteplace.  G .  et  al,  (1985,  p  199-203)  MP  1978 
Primary  effluent  as  a  heat  source  for  heat  pumps.  Phette¬ 
place.  G  E .  et  al.  (>988.  p  141*146)  MP  2445 

Heat  sinks 

Design  procedures  for  underground  heat  sink  systems  Stub- 
stad,  J.M..  et  al,  (1979.  186p  in  var.  pagns  ] 

SR  79*08 

Ice  heat  sinks  Part  1.  Vertical  systems.  Lunardini,  V.J  , 
(1986,  107p)  SR  86*14 

Ice  heat  sinks.  Part  2.  Horizontal  systems  Lunardini,  V.J.. 

(1986.  104p)  SR  86*26 

Condensing  steam  tunnel  heat  sinks.  Lunardini,  V.J,. 

(1986,  29p)  SR  86*24 

Heat  sources 

Thermal  energy  and  the  environment.  Crosby,  R.L.  et  al. 

(1975.  3p.  +  2p.  figs.)  MP  1480 

Waste  heat  utilization  through  soil  heating.  McFadden,  T.. 

etal.  (1980,  p  105*120)  MP  1363 

Primary  effluent  as  a  heat  source  for  heat  pumps.  Phette* 
place,  G.E..  et  al.  (1988.  p.l41*146)  MP  2445 

Primary  effluent  as  a  heat  source  for  heat  pumps.  Phette* 
place.  G.E .  et  al.  (1989.  p  12*17)  MP  2760 

Heat  transfer 

Formation  of  ice  ripples  on  the  underside  of  river  ice  covers 
Ashton.  G.D.,  (1971.  157p]  MP  1243 

Heat  transfer  in  drill  holes  in  Antarctic  ice  Yer.  Y.*C.,  et 
al.  (1976,  I5p]  CR  76*12 

Numerical  simulation  of  air  bubbler  systems  Ashton.  G  D . 

(1977,  p.765*778)  MP  936 

Experimental  scaling  study  of  an  annular  flow  ice*water  heat 
sink.  Stubstad,  J.M..  et  al.  (1977.  54p  ]  CR  77*15 

Mathematical  model  to  predict  frost  heave.  Berg,  R.L.,  et  al, 
(1977,p.92*109)  MPI131 

Maintaining  buildings  m  the  Arctic.  Tobiasson,  W..  et  al. 

(I977.p.244*251)  M?  1508 

Heat  transfer  over  a  vertical  melting  plate.  Yen.  Y  *C..  et  al. 

(1977.  12p)  CR  77*32 

Permafrost  and  active  layer  on  a  northern  Alaskan  road 
Berg.  R.L..  et  al.  (1978.  p  615*621)  MP  1 102 

Numerical  simulation  of  air  bubbler  systems.  Ashton.  O.D , 
(1978,  p.231*238)  MP  1618 

Fundamentals  of  ice  lens  formation  Takagi,  S.,  (1978, 
p.235*242)  MP1173 

Heat  and  moisture  flow  in  unsaturited  soils  O'Neill,  K , 
(1979.  p  304*309)  MP  1755 

Design  procedures  for  underground  heat  sink  systems  Mub* 
stad.  J.M.,  et  al.  (1979,  186p  in  var.  pagns  ] 

SR  '7*08 

Turbulent  heat  transfer  from  a  river  to  its  ice  cover  F  ynes, 
F.D.etal,  (1979.  5p.)  CP  79*13 

Accelerated  ice  growth  in  rivers  C«!kii.s,  D  J ,  (1979,  Sp ) 

CR  79*14 

Point  source  bubbler  systems  to  suppress  ice  Ashton,  G  D , 
(1979.  12p)  CR  79*12 

Snow  accumulation,  distribution,  melt,  and  runoff.  Colbeck. 

S.C.  et  al.  (1979,  r  465*468)  MP  1233 

Application  of  heat  pipes  on  (he  TranS'AlasVa  Pipeline 
Heuer,  CE.(l979,  27p)  SR  79*26 

Dynamic  thermodynamic  sea  ice  model  Hibler,  W  D ,  III, 
(1979,  p  815*846)  MP  1247 

Turbulent  heat  flux  from  Arctic  leads.  Andreas,  E.L.,  et  al, 
(1979.  p.5''*9I)  MP  1340 

Point  source  bubbler  systems  to  suppress  ice  Ashton,  G  D , 
(1979.p93*l<^  MP  1326 

Suppression  of  river  ice  by  thermal  effluents  Ashton,  G.D , 
(1979,  23p)  CR  79*30 

Mathematical  model  to  correlate  frost  heave  of  pavements 
Berg,  R  L ,  et  al,  (1980.  49p )  CR  80*10 

Documentation  for  a  two*levc1  dynamic  thermodynamic  sea 
ICC  model  Hibler.  W  D .  HI.  (1980,  35p )  SR  80*08 
Frost  heave  model  based  upon  heat  and  water  flux.  Guy* 
mon.  G  L ,  et  al.  (1980.  p  253-262]  MP  1333 

Adsorption  force  theory  of  frost  heaving  Takagi,  S  ,  ( 1 980, 
p.57-81)  MP  1334 

Thermodynamics  of  snow  metamorphism  due  to  variations  in 
curvature  Colbeck,  S.C,  (1980.  p 291-301) 

MP  1368 

Free  convection  heat  transfer  characteristics  m  a  melt  water 
layer  Yen,  Y -C.  (1980.  p  550-556)  MP  1311 

Heat  and  mass  transfer  from  freely  falling  drops  at  low  tem¬ 
peratures  Zarling,  J  P ,  (1980.  Up  j  CR  80*18 

Phase  change  around  a  circular  pipe.  Lunardini.  V.J , 
(1980.  18p}  CR  80*27 

Thermal  diffusivity  of  frozen  soil  Haynes.  FD.  et  al. 

(1980,  30p.)  SR  80*38 

Estimation  of  heat  and  mass  fluxes  over  Arctic  leads.  An¬ 
dreas.  E  L .  (1980.  p  2057-2063)  MP  1410 


Heal  transfer  in  cold  climates.  Lunardini,  V.J.,  (1981, 
73lp)  MP1435 

Results  from  a  mathematical  model  of  frost  heave.  Guymon. 

G.L..  et  al.  (1981.  p  2*6)  MP  1483 

Phase  change  around  a  circular  cylinder.  Lunardini,  V.J . 

(1981.  p  598-600)  MP  1507 

Bottom  heat  transfer  to  water  bodies  in  winter.  O'Neill,  K., 
etal,  (1981,  8p.)  SR  81*18 

Phase  change  around  insulated  buned  pipes  quasi-steady 
method  Lunardini,  V  J..  (1981.  p.20!*207) 

MP  1496 

Ice  segregation  in  a  frozen  soil  column  Guymon,  G  L ,  et 
al.  (1981.  p  127*140)  MP  1534 

Heat  conduction  with  phase  changes.  Lunardini,  V  J , 
(1981.  14p)  CR  81*25 

One*dimensional  transport  from  a  highly  concentrated,  trans¬ 
fer  type  source.  O'Neill.  K.,  (1982,  p  27*36) 

MP  1489 

On  the  temperature  distribution  in  an  air-ventilated  snow  lay¬ 
er.  Yen.  Y.-C,  (1982,  lOp.j  CR  82*05 

Theory  of  thermal  control  and  prevention  of  ice  in  rivers  and 
lakes.  Ashton.  G.D..  (1982.  p  131*185]  MP  1554 
Freezing  of  soil  with  surface  convection  Lunardini.  V  J . 

(1982,  p  205-212)  MP  1595 

Ottauquechee  River— analysis  of  freeze-up  processes.  Cal¬ 
kins.  D  J..  et  a),  (1982.  p  2*37]  MP  1738 

Frost  heave  model.  Hromadka.  T.V .  11.  et  al.  (1982.  p.l* 
10)  MP  1567 

Freezing  of  semi-infinitc  medium  with  initial  temperature 
gradient.  Lunardini.  V  J.,  (1983,  p  649-652] 

MP  1583 

Solution  of  two-dimensional  freezing  and  thawing  problems 
O'Neill.  K..  (1983.  p  653-658)  MP  1584 

Approximate  phase  change  solutions  for  insulated  buried  cyl¬ 
inders  Lunardini.  V  J .  (1983.  p.25-32]  MP  1593 
Approximate  solution  to  conduction  freezing  with  density 
variation  Lunardini,  V  J.,  (1983,  p  43-45)  MP  1598 
Computer  models  for  two-dimensional  transienl  heat  conduc¬ 
tion.  Albert.  M.R  .  (1983. 66p)  CR  83-12 

Predicting  lake  ice  decay  Ashton.  G  D .  (1983,  4p ) 

SR  83*19 

Transient  heat  flow  and  surface  temperatures  of  a  built-up 
roof.  Korhonen.  C.  (1983,  20p.)  SR  83-22 

Thawing  beneath  insulated  structures  on  permafrost.  Lunar- 
dim.  V  J ,  (1983.  p.750*755)  MP  1662 

Thermal  patterns  in  tee  under  dynamic  loading  Fish.  A  M., 
et  al.  (1983,  p.240*243)  MP  1742 

Freezing  m  a  pipe  with  turbulent  flow.  Albert.  M.R.,  et  al, 
(1983,  p  102*112)  MP1893 

Two*dimensiona)  heat  conduction  phase  change.  Albert, 
M.R..  etal.  (1983.  p  85*110]  MP  2161 

increased  heat  flow  due  to  snow  compaction  the  simplistic 
approach  Colbeck.  S.C.  (1983,  p  227*229) 

MP  1693 

Fixed  mesh  flnite  element  solution  for  cartesian  two-dimen* 
sional  phase  change.  O’Neill.  K..  (1983.  p.436-441] 

MP  1702 

West  antarctic  sea  tee.  Ackley.  S.F..  (1984,  p  88*95) 

MP  1818 

Deterioration  of  floating  ice  covers.  Ashton.  G  D..  (1984, 
p  26-33)  MP1676 

Two-dimensional  model  of  coupled  heat  and  moisture  trans¬ 
port  in  frost  heaving  soils  Guymon.  G  L.,  et  a),  (1984, 
p.91.98)  MP  1678 

Simple  model  of  ice  segregation  using  an  analytic  function  to 
model  heat  and  soil-water  flow.  Hromadka.  T  V..  H.  et  al, 
(1984,  p  99-104)  MP2104 

Aerosol  growth  in  a  cold  environment.  Yen,  V  -C,  (1984, 
21p)  CR  84-06 

Designing  for  frost  heave  conditions  Crory.  F.E.,  et  al. 

(1984.  p  22-44)  MP1705 

Freezing  of  a  scmi-inflnite  medium  with  initial  temperature 
gradient  Lunardini,  V.J.  (1984,  p.103'106) 

MP  1740 

Frazil  ice  dynamics.  Daly,  S.F.,  (1984,  46p )  M  84*01 
Modeling  CN^o-dimcnsional  freezing  Albert.  M  R.,  (1984, 
45p)  CR  84*10 

Icc  cover  melting  in  a  shallow  river  Calkins,  D.J..  (1984, 
p  255-265)  MP  1763 

Role  of  heat  and  water  transport  in  frost  heaving  of  porous 
soils  Nakano.  Y  .  et  al,  (1984.  p.93-102)  MP  1842 
Dynamics  of  frazil  tcc  formation  Daly,  S  F.,  et  al.  (1984, 

P  161*172)  MF1829 

Status  of  numerical  models  for  heat  and  mass  transfer  in  frost- 
susceptible  soils.  Berg.  R.L..  (1984,  p67*7l] 

MP  1851 

Frazil  ice  formation.  Elicn.a.  R.,  ct  al.  (1984.  44p  j 

CR  84*18 

Icc  bands  in  turbulent  pipe  flow  Ashton.  G  D..  (1984, 
7p)  MP  2087 

Heat  and  moisture  transfer  in  frost-heaving  soils  Guymon. 

G.L.  ct  al.  (1984.  p  336-343)  MP  1765 

Ice  deterioration  Ashton.  C.D.,  (1984.  p  31-38) 

MP  1791 

Laboratory  tests  and  analysis  of  thermosyphons  with  inclined 
evaporator  sections  Zarlmg.  J  P..  ct  al.  (1985,  p.31-37) 

MP  1853 

Thermal  convection  in  snow  Powers.  DJ..  ct  al.  (1985. 

6 Ip.)  CR  85-09 

Partial  vertfleauon  of  a  thaw  settlement  model  C  uymnn, 
G.L.etal,  (1985.  p  18*25)  MP-1924 


Review  of  analytical  methods  for  ground  thermal  regime  cal¬ 
culations.  Lunardini,  V.J.,  (1985.  p  204*257] 

MP  1922 

Experiments  on  thermal  convection  in  snow  Powers.  D ,  et 
al.  (1985,  p.43-47]  MP  2006 

Heat  flow  sensors  on  walls— what  can  we  learn.  Flanders. 

S.N.(1985.  p.l40*149]  MP  2042 

Measured  and  expected  R*values  of  19  building  envelopes. 

Flanders,  SN,  (1985,  p  49-57)  MP  2115 

Transient  two-dimensional  phase  change.  Albert.  M.R.,  et 
al.  (1985.  p  229*243)  MP  2162 

Confldence  in  heat  flux  transducer  measurements  of  build* 
mgs.  Flanders,  S.N..  (1985,  p.515*531)  MP  2290 

Model  of  freezing  front  movement.  Hromadka.  T.V .  II,  et 
al,  (1985.  9P)  MP2077 

Heat  transfer  in  water  over  a  melting  ice  sheet.  Lunardini, 
V.J.,  (1986.  p.227-236)  MP  2033 

Heat  transfer  characteristics  of  thermosyphons  with  inclined 
evaporator  sections  Haynes,  FD..  et  al.  (1986.  p285* 
292]  MP  2034 

Heat  transfer  m  water  flowing  over  a  horizontal  ice  sheet. 

Lunardini,  V.J..  et  al,  (1986,  8Ip]  CR  86*03 

Heat  distribution  research  Phetteplace.  G .  (1986,  p  2-3) 

MP  2150 

Water-source  heat  pumps  Phetteplace,  G,  (1986.  p  14* 
15]  MP2151 

Natural  convection  in  sloping  porous  layers  Powers.  D  J., 
etal,  [1986,  p.697-7 10)  MP  2158 

Heal  transfer  in  a  freezing  shaft  wall.  Ltandt,  F.,  (1986, 
24p.)  CR  86*08 

Condensing  steam  tunnel  heat  sinks.  Lunardini,  V.J., 

(1986,  29p.)  SR  86*24 

Roughness  and  transfer  coefficients  over  snow  and  sea  ice. 

Andreas.  EL.  (1986,  19p)  CR  86*09 

Bulk  transfer  coefllcients  for  heat  and  n  omentum  over  leads 
and  polynyas  Andreas.  E.L.,  et  al,  [1986,  p.l875*1883] 

MP  2187 

Convective  heat  transfer  m  water  over  melting  ice  sheet. 

Lunardini,  V.J..  (1986.  p  42*51)  MP  2600 

Heat  transfer  of  a  thermosyphon.  Zarhng,  J.P.,  et  a),  (1987. 

p.79-84]  MP  2190 

Model  of  heat  and  soil-water  flow  coupled  by  soil-water  phase 
change  Hromadka.  T.V  ,  II.  (1987,  124p ) 

SR  87*09 

International  Symposium  on  Cold  Regions  Heat  Transfer. 

1987  (1987,  270p)  MP  2302 

Conduction  heat  transfer  with  freezing/thawing.  Lunardini, 

V.J,  (1987,  p.55-64)  MP  2304 

Measured  insulation  improvement  potential  for  ten  U.S. 
Army  buildings.  Flanders,  S.N.,  (1987,  p.202*220) 

MP  2327 

Automatic  finite  element  mesh  generator  Albert,  M  R ,  et 
al.  (1987,  27p)  CR  87*18 

Heal  conduction  m  a  medium  with  variable  properties.  Yen. 

Y.*C.(1987.  ISp)  CR  87*19 

Thermal  instability  and  heat  transfer  characteristics  in  water* 
/ice  systems.  Yen,  Y  -C ,  (1987.  33p )  CR  87*22 
XYFREZ.4  user's  manual.  O'Neil).  K  ,  (1987.  55p ) 

SR  87*21 

Heal  transfer  performance  of  commercial  thermosyphons 
with  inclined  evaporator  sections  Haynes.  F.D.,  et  al, 
(1988,  p  275*280)  MP  2320 

On  the  application  of  thermosyphons  in  cold  regions.  Zar* 
hng,  J  P..  ct  al.  [1988,  p  281*286)  MP  2321 

Heal  conduction  with  freezing  or  thawing  Lunardini.  V.J., 
(1988,  329p)  M  88*01 

On  the  effect  of  the  4  C  density  maximum  on  melang  heat 
transfer.  Yen,  Y.*C ,  (1988,  p  362*367)  MP  2382 
Phase  change  heat  transfer  program  for  microcomputers 
Buzzcil,  G  M..  et  al.  (1988.  p  645-650]  MP  2383 

Primary  effluent  as  a  heat  source  for  heal  pumps  Phette* 
place.  G  E..  cl  al.  (1988.  p  141*146)  MP  2445 

EfTecl  of  variable  thermal  properties  on  freezing  with  an  un* 
frozen  water  content  Lunardini.  V  J.,  (1988,  p.ll27* 
1132)  MP  2370 

Thermosyphon  for  horizontal  applications  DenHartog. 

S.L..  (1988.  p  319-321)  MP  2444 

Flow  developers  for  melting  icc— experimental  results  Ash¬ 
ton.  G  D..  (1989.  p  151-160)  MP  2465 

Freezing  and  t>  iwing  of  soils  m  cylindrical  coordinates. 

Lunardini.  V  J .  (1989.  p  185-208)  MP  2594 

International  Symposium  un  Cold  Regions  Heat  Transfer. 

(1989,  314p)  MP  2636 

Cold  regions  heat  transfer.  Cheng.  K  C .  ct  al,  (1989.  p  1- 
25)  MP  2637 

Review  of .  jre  conduction  with  freezing  Lunardini.  V  J., 
(1989.  p  .17-32)  MP  2638 

Heat  transfer  from  uatcr  flowing  through  a  chilled-bed  open 
channel  Richmond.  PW  .  ct  al.  [1989,  p  51-58j 

MP  2649 

Primary  effluent  as  a  heat  source  for  heal  pumps  Phette- 
placc.  G  E.  ct  al.  (1989.  p  12-17,  MP  2760 

Environment  of  wintertime  leads  and  polynyas  Andreas. 

E.L..  (1989.  p  273-288)  MP  2689 

Thermal  stabilization  of  permafrost  ssith  thermosyphons 
Zarling.  J  P .  cl  al.  [1990.  p  323-328j  MP  2583 

Heat  transfer  coefficient 

Heat  transfer  between  water  jets  and  itc  blocks  Yen,  Y.-C.. 

[1976.  p  299-307)  MP  882 

International  Symposium  on  Cold  Regions  Heat  Transfer. 
1989r(l989.  314p.)  .MP  2636 


294 


SUBJECT  INDEX 


Htit  tnuumUtion 

Long  dUunce  hut  trtnsmission  with  steam  and  hot  water. 

Aamot.  H.W.C,  et  ah  (1976.  39p )  MP  938 

Hut  transmission  with  steam  and  hot  water.  Aamot. 

H.W.C,  et  al.  (1978.  p.l7*23i  MP  1956 

Heat  loss  from  the  central  heat  distribution  system.  Port 
Wamwnght.  Phetteplace.  G.,  (1982.  20p}  MP  1980 
Simplided  duign  procedures  for  heat  transmission  system 
piping.  Phetteplace,  G..  (1985.  p.4S1.456]  MP  1979 
Simple  design  procedure  for  heat  transmission  system  piping. 
Phetteplace.  G.,  (1985,  p  1748-1752)  MP  1943 

HEATING 

Utilities  on  permanent  snowdelds  Mellor,  M.,  (1969, 
42p.]  M  Ill-A2d 

Huting 

Management  of  power  plant  waste  heat  in  cold  regions.  Aa¬ 
mot,  H.W.C,  (1975.  p  22-24)  MP  942 

Utility  distribution  systems  in  Sweden,  Finland,  Norwa)  and 
England.  Aamot,  H.W.C,  et  al,  (1976,  121p ) 

SR  76-16 

Energy  conservation  in  buildings  Ledbetter,  C  B ,  (1976, 
8p)  SR  76.17 

Ice  engineering  complex  adopts  heat  pump  energy  system. 

Aamot.  H.W  C.  (1977.  p.25-26]  MP  893 

Computer  derived  heat  requirements  for  buildings  in  cold 
regions  Bennett,  F.L.,  (1977,  11 3p)  SR  77-03 

Ice  engineering  facility  heated  with  a  central  heat  pump  sys¬ 
tem.  Aamot.  H.W.C .  et  al,  (1977,  4p.)  MP  939 

Waste  heat  recovery  for  building  heating.  Sector,  P.W., 
(1977,  24pi  SR  77-11 

Solving  problems  of  ice-blocked  drainage  facilities  Carey, 
K.L,(1977,  17p)  SR  77-25 

Temporary  protection  of  winter  construction.  Bennett,  F  L., 
(1977,  4lp)  SR  77-39 

Waste  heat  recovery  for  heating  purposes  Phetteplace,  G . 

(1978,  p.30.33)  MP  1256 

Deicing  a  satellite  communication  antenna,  Hanamoto,  B., 
etal.(1980.  Up.)  SR  80-18 

Waste  heat  utiliution  through  soil  heating.  McFadden,  T , 
etal,  (1980,  p.105-120]  MP  1363 

Transient  analysis  of  heat  transmission  systems.  Phette¬ 
place,  G..  (1981,  53p]  CR  81-24 

Hut  loss  from  the  central  heat  distribution  system.  Fort 
Wainwright.  Phetteplace.  G ,  (1982,  20p  ]  MP  1980 
Heating  enclosed  wastewater  treatment  facilities  with  heat 
pumps.  Martel.  C  J..  et  ai,  (1982,  p.262-280] 

MP  1976 

Hut  lossu  from  the  central  heat  distribution  system  at  Fort 
Wainwnght.  Phetteplace.  G.,  (1982,  p.308-328) 

MP  2310 

Heating  and  cooling  method  for  measuring  thermal  conduc¬ 
tivity.  McGaw,  R.(1984  8p)  MP  1891 

Water-source  heat  pumps.  Phetteplace,  G.,  (1986,  p  14- 
15)  MP2151 

Simulation  of  district  heating  systems  for  piping  design 
Phetteplace,  G.,  (1989.  27p  ]  MP  2746 

Optimal  sizing  of  distnct  heating  pipes  Phetteplace.  G . 

(1989,  25pj  MP2747 

International  Symposium  on  Cold  Regions  Heat  Transfer. 

1989.  (1989,  314p]  MP  2636 

Reference  guide  for  building  diagnostics  equipment  and  tech¬ 
niques.  McKenna,  C  M.,  et  al,  (1989,  64p ) 

SR  89-27 

Height  finding 

Height  variation  along  sea  ice  pressure  ridges  Hibler,  W.D , 
liT,  et  al.  (1975.  p.l91-199]  MP  848 

Helicopters 

Interaction  of  a  surface  wave  with  a  dielectric  slab  discon¬ 
tinuity.  Arcone,  S  A.,  et  al,  (1978,  tOp.)  CR  78-08 
Laboratory  experiments  on  icing  of  rotating  blades  Ackley. 

S.F..  et  at.  (1979.  p  85-92)  MP  1336 

Computer  modeling  of  atmospheric  ice  accretion  Ackley. 

S.R.etal,  (1979,  36p)  CR  79-04 

Ice  adhesion  tests  on  coatings  subjected  to  rain  erosion 
Minsk.  L.D..  (1980.  Up  ]  SR  80-28 

Helicopter  snow  obscuration  sub-test  Ebersole.  J  F , 
(1984,  p  359-376]  MP  2094 

Self-shedding  of  accreted  ice  from  high-speed  rotors.  Itaga- 
ki.K.,  (1987,  p  95-100)  MP  2278 

Hi^  prusure  tuts 

Lock  wall  deicing  with  high  velocity  water  jet  at  Soo  Locks. 

Ml.  Calkins.  D.J..  et  at.  (1977.  p  23-35)  MP  973 
Icebreaking  by  gas  blasting.  Mellor,  M.,  (1984,  p  93-102] 

MP  1827 

History 

Canol  Pipeline  Project*  a  historical  review.  Ueda,  H.T.,  et  al, 
(1977,  32p)  SR  77-34 

Overview  of  existing  land  treatment  systems  Iskandar,  I.K  . 

(1978,  p  193-200)  MP  1150 

History  of  snow-cover  research.  Colbeck,  S.C..  (1987, 
p  60-65)  MP2316 

Cold  regions  heat  transfer.  Cheng.  K  C .  et  al.  (1989,  p.l- 
25)  MP  2637 

Hoarfrost 

Dielectric  properties  of  dislocation-free  ice.  Itagaki,  K . 

(1978,  p 207-217)  MPlPl 

Communication  tower  icing  in  the  New  England  region 
Mulherin,  N.  etal.  (1986,  7p)  MP  2109 

Rime  meteorology  m  the  Green  Mountains.  Ryerson,  C.C . 
(1987,  46p)  CR  87-01 


Climatology  of  rime  accretion  in  the  Green  and  White  Moun- 
uins.  Ryerson.  C.C.,  (1987,  p.267-272)  MP  2284 
On  the  micrometeorology  of  surface  hoar  growth  on  snow  in 
mountainous  area,  ^tbeck,  S.C,  (1988,  p.1-12) 

MP  2359 

Hottsea 

Post  occupancy  evaluation  of  a  planned  community  in  Arctic 
Canada.  Bechtel.  R.B.,  et  al.  (1980.  27p )  SR  80-06 
Post  occupancy  evaluation  for  communities  m  hot  or  cold 
regions  Bechtel,  R  B.,  et  al.  (1980.  S7p]  SR  80*29 
In-situ  assessment  of  two  retrofit  insulations  Flanders.  S.N  , 
(1986,  p.32-44)  MP  3172 

Haman  factors 

Notes  on  conducting  the  behavior  setting  survey  by  interview 
method.  Udbetter,  CB .  (1976.  33p.]  SR  76-14 

Computer  modeling  of  terrain  modifications  in  the  arctic  and 
suUrctie.  Outcalt,  S I ,  et  al.  (1977,  p  24*32) 

MP  971 

Small  communities  ruult  in  greater  utisfaction.  Ledbetter, 
CB.  (1977,  I5p)  SR  77-36 

Construction  equipment  problems  and  procedures*  Alaska 
pipeline  project.  Hanamoto.  B.,  (1978,  Up ) 

SR  78-11 

Bibliography  of  permafrost  soils  and  vegetation  in  the  USSR 
Andrews.  M..  (1978,  175p )  SR  78-19 

Human-induced  thermokarst  at  old  dnll  situ  in  northern 
Aluka.  Lawson.  D.E..  et  al.  (1978,  p.16-23) 

MP  1254 

Tundra  recovery  since  1949  near  Fish  Creek,  Aluka  Law- 
son,  D  E..  et  al.  (1978.  Sip )  CR  78*28 

Communication  in  the  work  place  an  ecological  perspective. 

Udbetter,  CB ,  (1979.  19p )  SR  79-03 

Physical  and  thermal  disturlMnce  and  protection  of  perma¬ 
frost  Brown,  i.,  et  at.  (1979, 42p.)  SR  79-05 

Surface  disturbance  and  protection  during  economic  develop¬ 
ment  of  the  North  Brown.  J .  et  ai.  (1981.  88p.) 

MP  1467 

Disturbance  and  recovery  of  arctic  Alaskan  tundra  terrain. 

Walker,  D.A..  et  al.  (1987,  63p.)  CR  87-1 1 

Is  advanced  technoloiy  **the  gateway  to  irruponsibiHty'*. 
Zufelt.  J.E..  (1989.  p  434-437)  MP  2529 

Hunan  factors  engineering 

Temporary  environment.  Cold  regions  habitability  Bech¬ 
tel.  R.6 ,  et  al.  (1976.  162p)  SR  76-20 

Guidelinu  for  architectural  programming  of  office  settings. 

Udbetter,  CB..  (1977.  Up)  SR  77-05 

Buildings  and  utilitiu  in  very  cold  regions,  overview  and  re¬ 
search  needs.  Tobtasson,  W .  (1988.  p  4-11) 

MP  2552 

HUMIDITY 

Climatology  of  the  cold  re^ons  of  the  northern  hemisphere, 
It.  Wilson.  C.  (1969.  158p)  M  I.A3b 

Humidity 

Effects  of  ^o!  'me  averaging  on  spectra  meuured  with  a  hy¬ 
grometer.  Andreu,  fc.L.,  (1981,  p  467-475) 

MP  1728 

Surface  meteorology  US/USSR  Weddell  Polynya  Expedition, 
1981.  Andreu.  E  L.  et  al.  (1983,  32p)  SR  83-14 
New  method  for  meuuring  the  snow-iurface  temperature. 

Andreu.  E.L.,  (1984,  p  161-169]  MP  1867 

Spectra  and  cospectra  of  atmospheric  turbulence  over  snow. 

Andreu.  E.L..  (1986.  p.219-233)  MP  2661 

Humidity  and  temperature  meuurements  obtained  from  an 
unmanned  aenal  vehicle.  Ballard,  H .  et  al,  (1987,  p  35- 
45)  MP  2293 

Spectral  measurements  in  a  disturbed  boundary  layer  over 
snow.  Andreu.  E.U.  (1987,  p  1913-1939]  MP  2354 
Kolmogorov  Constants  for  temperature,  humidity,  and  refrac¬ 
tive  index  spectra.  Andreas,  E  L..  (1988.  p  2399*2406] 

MP  2437 

Three-wavelength  scmulittion  meuuremeni  of  turbulent  heat 
fluxes  Andreu.  E.L ,  (1990,  p  74-77j  MP  2696 

Hummocks 

Growth  and  (lowering  of  tussocks  in  northcentral  Aluka 
Haugen.  R  K  .et  al,  (1984.  p.10-11)  MP  1950 

Hydraulic  fill 

Construction  and  performance  of  the  Hess  creek  earth  fill 
dam.  Livengood.  Aluka.  Simoni,  O.W ,  (1973,  p  23-34] 

MP  859 

Hydraulic  Jets 

Cutting  ice  with  high  pressure  water  jets  Mellor,  M..  et  al. 

(1973,  22p.]  MP  1001 

Heat  transfer  between  water  jets  and  ice  blocks.  Yen.  Y.-C., 
(1976,  p.299-307)  MP  882 

Hydraulic  structures 

Ice  forces  on  model  structures  Zabtlansky.  L  J .  et  al, 
(1975,  p  400-407)  Mp  863 

Third  International  Symposium  on  Ice  Problems.  1975 
Frankenstein,  G  E.,  ed.  (1975, 627p)  Mp  845 

Passage  of  ice  at  hydraulic  structures.  Calkins,  D.J ,  et  al, 
(1976,  p  1726-1736)  MP  966 

Hydraulic  model  investigation  of  drifiing  snow.  Wuebben, 

JL..  (1978,  29p)  CR  78-16 

Undersea  pipelines  and  cables  in  polar  waters  Mellor.  M.. 

(1978,  34p)  CR  78*22 

Working  group  on  ice  forces  on  structures  Carstens.  T .  cd. 

(1980.  ]46p)  SR  80-36 

Hydraulic  model  study  of  a  water  intake  under  frazil  ice  con¬ 
ditions  Tantilio,  Tl..  (1981.  1  Ip)  CR  81-03 

Foundations  of  structures  in  polar  waters  Chimbertain. 
EJ..(1981.  I6p)  SR  81-25 


Hydraulic  model  study  of  Port  Huron  ice  control  structure. 

Calkins,  D  J..  et  al,  (1982,  59p )  CR  82-34 

Structure  to  form  an  ice  cover  on  river  rapids  in  winter  Per- 
ham,  R.E..  (1986.  p  439-450)  MP  2128 

Corps  of  engineers  seek  ice  solutions  Frankenstein.  G.E , 
(I987.P.5-7)  MP2219 

Floating  debns  control,  a  literature  review  Perham.  R  E.. 

(1987,  22p  -f  41p.  of  append.)  MP  2252 

Working  group  on  ice  forces  3rd  state-of-the-art  report. 

Sanderson,  T  J.O..  cd.  (1987.  221p)  SR  87-17 

Data  acquisition  for  refrigerated  physical  model  Zufelt, 
J.E..  (1987,  p.338-341)  MP  2351 

Preliminary  study  of  scour  under  an  ice  jam.  Wuebben,  J  L , 
(1988.  p  177-192)  MP  2475 

Assessment  of  hydraulic  structures  in  a  stream  after  seasonal 
ICC  run.  Calkins,  D  3 .  et  al.  (1989.  12p)  MP  2744 
Analysis  of  a  short  pulse  radar  survey  of  revetments  along  the 
Mississippi  River.  Arcone,  S  A ,  (1989,  20p] 

MP  2692 

Hydraulics 

Mechanics  and  hydraulics  of  river  ice  jams  Tatinclaux.  J  C., 
etal.  (1976.  97p)  MP  1060 

Conference  on  Computer  and  Physical  Modeling  in  Hydrau¬ 
lic  Engineering,  1980.  Ashton,  G  D.,  ed.  (1980, 492p) 

MP  1321 

Rational  design  of  overland  flow  systems.  Martel.  C  J..  etal, 
(1980,  p.l  14-121)  MP  1400 

Measurement  of  the  shear  stress  on  the  underside  of  simulated 
ice  covers  Catkins,  D  J.,  et  al,  (1980,  llp) 

CR  80-24 

Traveling  wave  solution  to  the  problem  of  simultaneous  flow 
of  water  and  air  through  homogeneous  porous  media 
Nakano.  Y .  [1981,  p.57-64)  MP  1419 

Soil  hydraulic  conductivity  and  moisture  retention  features. 

Ingersoll.J.()981.  llp)  SR  81-03 

Hydraulic  characteristics  of  the  Deer  Creek  Lake  land  treat¬ 
ment  site  during  wastewater  application.  Abele,  G..  et  al, 
(1981,  37p)  CR  81-07 

Data  acquisition  in  USACRREL's  flume  facility.  Daly,  S.F., 
etal.  [1985.  p.1053-1058]  MP  2089 

Hydraulic  conductivity  and  unfrozen  water  content  of  frozen 
silt.  Black.  P.B..  et  al.  (1990.  p  323-329)  MP  3551 
Ice  cover  effect  on  river  flow  Ashton.  G.D  ,  (1990, 24p  j 

SR  904)8 

Hydrocarbons 

Fate  of  crude  and  refined  oils  in  North  Slope  soils  Sexstone. 

A  ,  et  al,  (1978,  p.339-347)  MP  1186 

Halocarbons  m  wiier  using  headspace  gas  chromatography, 
Uggett,  D.C..  (1981.  13p)  SR  81-36 

Hydrodynamics 

Moving  boundary  problems  in  the  hydrodynamics  of  porous 
media.  Nakano.  Y..  (1978,  p.125-134]  MP  1343 

Remote  sensing  data  for  water  masses  in  Delaware  Bay  and 
aoiacent  wetlands.  Ackleson,  S  C .  et  al.  (1985,  p.l  123- 
1129)  MP1909 

Controlled  nver  ice  cover  breakup;  part  2  Theory  and 
numerical  model  studies.  Ferrick,  M  G  .  et  al,  (1986. 
p.293-305j  MP  2392 

Hydrogen 

Method  for  measuring  enriched  levels  of  deuterium  m  soil 
water.  Oliphant,  J  L ,  et  al,  (1982,  12p )  SR  82-25 
Hydrogen  peroxide 

UV  radiationsl  effects  on.  Martian  regohth  water.  Nadeau, 
P.H..  (1977,  89p)  MP  1072 

Hydrologic  cycle 

Seasonal  regime  and  hydrological  significance  of  stream  ic¬ 
ings  m  central  Alaska  Kane,  D  L .  ei  al,  (1973,  p.528- 
540]  MP  1026 

Hydrology 

Spray  application  of  waste-water  eflluent  in  a  cold  climate 
Cassell.  E  A.,  et  al.  ( 1980.  p  620-626)  MP  1403 

Cold  Regions  Science  and  Technology  Bibliography  Cum¬ 
mings.  N  H  .  [1981.  p  73-75)  MP1372 

Introduction  to  abiotic  components  in  tundra  Brown.  J , 
(1981,  p  79)  MP1432 

Sediment  load  and  channel  characteristics  in  subarctic  upland 
catchments.  Slaughter,  C  W  ,  et  al.  (1981,  p  39-48] 

MP  1518 

Evaluation  of  procedures  for  determining  selected  aquifer 
parameters  Daly.  C.i..  (1982,  104p)  CR  82-41 

Tailwaier  flow  conditions  Ferrick.  M.G ,  et  al.  (1983, 
3lp}  CR  83-07 

Hydrologic  forecasting  using  Landsat  data.  Merry.  C  3 .  el 
al,  (1983.  p  159-168}  MP  1691 

Hydrologic  modeling  from  Landsat  land  cover  data 
McKim.  H.L.  etal,  (1984,  I9p)  SR  84-01 

Hydrologic  aspects  of  icc  jams  Calkins.  D  3 .  ( 1 986,  p  603- 
609j  MP2116 

Interfacing  geographic  data  wuh  real-time  hydrologic  fore¬ 
casting  m^cls  Eaf.Ie.  T  C .  cl  al.  (1989,  p  857*861) 

MP  2527 

Hydrolysis 

Ice  surface  hydrolysis  of  diisopropylfluorophosphate  (DFP) 
Uggett.  DC.  (1987.  p 809-815)  MP  2457 

Hygrometers 

Effects  of  volume  averaging  on  spectra  measured  with  a  hy¬ 
grometer  Andreas.  fcL.  (1981.  p 467-475) 

MP  1728 

New  method  for  measuring  the  snow-surface  temperature 
Andreas.  E.L..  (1984.  p.i61-169)  MP  1867 


295 


SUBJECT  INDEX 


Ice 

Photomacrogriphy  of  artifacts  in  transparent  materials. 

Marshall.  S.J.,  [1976.  31p)  CR  76-40 

Dynamics  of  snow  and  ice  masses.  Colbeck.  SC.  ed, 
(1980.  468p.]  MP  1297 

Ice  accreHon 

Ice  accumulation  on  ocean  structures.  Minsk,  L.D..  (1977. 

42p.j  CR  77.17 

Ice  accretion  on  ships  Itagaki,  K.,  (1977,  22p ) 

SR  77-27 

Numerical  simulation  of  atmospheric  ice  accretion.  Ackley. 

S.F..  et  al,  (1979,  p  44-52]  MP  1235 

Laboratory  experiments  on  icing  of  rotating  blades.  Ackley, 
S.F.,  et  al.  (1979,  p  85-92)  MP  1236 

Computer  meeting  of  atmospheric  ice  accretion.  Ackley, 
S.F.,ctal,  (1979,  36p)  CR  79-04 

Icing  on  structures.  Minsk,  LD,  (1980,  18p] 

CR  80-31 

Tests  of  frazil  collector  lines  to  assist  ice  cover  formation 
Perham,  RE,(1981.p442.44g)  MP  1488 

Computer  modeling  of  time-dependent  rime  icing  in  the  at¬ 
mosphere  Lozowski,  E.P.,  et  al.  (1983,  74p  j 

CR  83-02 

Almosphenc  icing  of  structures  Minsk,  L.D..  ed.  (1983. 

366p.)  SR  83-17 

Field  measurements  of  combined  icing  and  wind  loads  on 
wires.  Covoni,  J  W ,  et  al,  (1983,  p  205-215] 

MP  1637 

Self-shedding  of  accreted  ice  from  high-speed  rotors.  Itaga¬ 
ki.  K..  (1983,  p.1.6]  MP  1719 

Mechanical  ice  release  from  high-speed  rotors  Itagaki.  K.. 

(1983,  8p}  CR  83-26 

Assessment  of  ice  accretion  on  offshore  structures  Minsk, 
L.D.,  (1984,  I2p.]  SR  84-04 

Atmospheric  icing  on  sea  structures.  Makkonen,  L.,  (1984, 
92p  )  M  84-02 

Combined  icing  and  wind  loads  on  a  simulated  power  line  test 
span.  Govoni,  J.W .  et  al.  (1984,  p  173-182] 

MP2114 

Arctic  thermal  design.  Lunardmi,  V.J.,  (1985,  p.70-75] 

MP  2167 

Ice  accretion  under  natural  and  laboratory  conditions.  Itaga¬ 
ki,  K..  et  al,  (1985,  p  225-228]  MP  2009 

Measurement  of  icing  on  offshore  structures.  Minsk,  L  D.. 

(1985,  p  287-292]  MP  2010 

Ice  accretion  measurement  on  a  wire  at  Mt  Washington 
McCombcr,  P.,  et  al,  (1985.  p  34-43)  MP  2173 

Transfer  of  meteorological  data  from  mountain-top  sites 
Govoni.  3.W..  et  al.  (1986,  6p]  MP  210? 

Icing  and  wind  loading  on  a  simulated  power  line.  Govoni, 

J. W.,  et  al.  (1986.  p.23-27)  MP  2206 

Ice  detector  measurements  compared  to  meteorological  data 

Tucker.  W.B..  el  al.  (1987.  p.31-37j  MP  2277 

Self-shedding  of  accreted  ice  from  high-speed  rotors.  Itaga¬ 
ki.  K.,  (1987,  p95-100)  MP  2278 

Ice  accretion  and  aerodynamic  loading  of  transmission  lines. 

Egelhofer.  K.Z..  et  al.  (1987.  p  103-109]  MP  2279 
Climatology  of  rime  accretion  in  the  Green  and  White  Moun¬ 
tains  Ryerson,  C.C .  (1987,  p  267-272)  MP  2284 
Intake  design  fc  te  conditions  Ashton.  GD,  (1988. 

p.107.138]  MP2518 

Atmospheric  icing  and  broadcast  antenna  reflections.  Ryer¬ 
son,  CC.  (1988,  13p)  CR  88-11 

Thickness  distribution  of  accreted  ice  grown  on  rotor  blades 
Itagaki.  K.,  et  al.  (1988,  p  152-156]  MP  2523 

Atmospheric  icing  climatologies  of  two  New  England  moun¬ 
tains.  Ryerson.  CC.  (1988.  p  1261-1281]  MP  2669 
Density  of  natural  ice  accretions  related  to  nondimenstonal 
icing  parameters  Jones,  K  F.  (1990,  p 477-496) 

MP  2705 

Atmospheric  icing  rales  with  elevation  on  northern  New  Eng¬ 
land  mountains,  U  S.A.  Ryerson.  C  C ,  (1990,  p  90-97) 

MP  2589 

Ice  acoustics 

Ultrasonic  investigation  on  ice  cores  from  Antarctica 
Kohnen,  H  .  et  al.  (1979,  I6p )  CR  79-10 

Uittasontc  investigation  on  ice  cores  from  Antarctica 
Kohnen,  H  .  ct  al.  (1979,  p  4865-4874}  MP  1239 

Investigation  of  the  acoustic  emission  and  deformation  re¬ 
sponse  of  nmte  tee  plates.  Xtrouchakis,  P.C .  et  al.  (1981. 
I9p]  CR  81-06 

Acoustic  emission  and  deformation  response  of  finite  ice 
plates  Xtrouchakis,  PC .  el  al,  (1981,  p 385-394) 

MP  1455 

Acoustic  emission  and  deformation  of  icc  plates  Xiroucha- 
kis,  P.C.  el  al.  (1982,  p  129-139]  MP  1589 

Acoustic  emissions  from  polycryslallinc  ice  St  Lawrence, 
WF..etal.  (1982,  p.183-199]  MP  1524 

Acoustic  emissions  from  polycryslallinc  ice.  St  Lawrence. 

W.F..  et  al.  (1982,  15p,j  CR  82-21 

Polycrystallme  icc  creep  in  relation  to  applied  stresses  Cole. 

D.M..  (1983.  P6I4-621)  MP  1582 

Laboratory  studies  of  acoustic  scattering  from  (he  underside 
of  sea  ice.  Jezek.  K  C ,  et  al,  (1985,  p  87-91] 

MP  1912 

Analysis  of  acoustical  features  of  laboratory  grown  sea  icc 
Stanton,  T  K  ,  et  al.  (1986,  p  1486-1494)  MP  2222 
High  frequency  acoustical  properties  of  saline  icc  Jezek. 

K. C.,  et  al,  (1989.  p.9-23)  MP  2686 

Acoustics  and  morphology  of  undeformed  sea  icc.  Jezek. 

K.C..  ct  al.  (1990.  p  67-75j  MP  2730 


Ice  adhesion 

Seeking  low  ice  adhesion.  Sayward,  J.M.,  (1979,  83p  ] 

SR  79-11 

Ice  adhesion  tests  on  coatings  subjected  to  rain  erosion. 

Minsk.  L.D..  (1980.  }4p)  SR  80-28 

Adhesion  of  ice  to  polymers  and  other  surfaces  Itagaki.  K., 
(1983,  p  241-252)  MP  1580 

Mechanisms  for  ice  bonding  in  wet  snow  accretions  on  power 
lines  Colbeck.  S  C.  et  al.  (1983.  p.25-30)  MP  1633 
Implications  of  surface  energy  tn  tee  adhesion  Itagaki,  K.. 

(1983.  p  41-48]  MP  1672 

Uplifting  forces  exerted  by  adfrozen  ice  on  marine  piles 
Christensen,  F  T .  et  al.  (1985.  p  529-542)  MP  1905 
Modelling  trash  rack  freezeup  by  frazil  ice  Daly,  S.F., 
(1987,  p  101-106]  MP  2305 

Evaluation  of  shear  strength  of  freshwater  ice  adhered  to 
icephobic  coalings  Mulhenn,  N  D.,  (1990,  p  149-154) 

MP  2578 

Ice  air  Interface 

Air-ice-oceaninteractiontn  Arctic  marginal  ice  zones.  Wad- 
hams.  P.,  ed,  (1981.  20p)  SR  81-19 

Configuration  of  ice  in  frozen  media.  Colbeck,  S  C ,  [1982. 

p.l  16-123)  MP1512 

Marginal  Ice  Zone  Experiment.  Fram  Strait/Greenland  Sea. 
1984  Johannessen.  O  M..  ed,  (1983,  47p  > 

SR  83-12 

Marginal  ice  zones:  a  dcsenption  of  air-ice-ocean  interactive 
processes,  models  and  planned  experiments  Johannessen. 
O.M..  ct  al,  (1984.  p.133-146)  MP  1673 

Modeling  the  marginal  tee  zone  Hibler.  W.D.  Ill,  ed. 

(1984,  99p)  SR  84-07 

On  the  role  of  ice  interaction  tn  marginal  ice  zone  dynamics. 

Lepparanta,  M .  et  al,  (1984,  p  23-29]  MP  1781 

Atmosphere  subgroup  discussions.  Andreas.  E  L..  (1984, 

P  97-98]  MP  2603 

Air-ice  ocean  interaction  in  Arctic  marginal  ice  zones: 
MIZEX-West  Wadhams.  P .  ed,  (1985.  1 19p ) 

SR  85-06 

Ice  dynamics  Htbfer,  W.D..  III.  (1986.  p.577-640) 

MP  2211 

Theory  for  scalar  roughness  and  transfer  coefficients  over 
snow  and  ice  Andreas.  E  L.  (1987,  p  159-184) 

MP  2195 

Comment  on  '‘Atmospheric  boundary  layer  modincalion  tn 
the  marginal  icc  zone"  by  T  J  Bennett.  Jr.  and  K.  Hunkins 
Andreas.  E  L.,  (1987,  p  3965-3969)  MP  2394 

Coupled  air-icc-ocean  models.  Hibler.  W.D.  Ill,  rl987, 

P 131-137)  MP2412 

Estimating  turbulent  surface  heat  fluxes  over  polar,  marine 
surfaces  Andreas.  EL..  (1988.  p 65-68]  MP  2448 
Thin  ice  growth  Ashton.  G.D .  (1989,  p  564-566) 

MP  2657 

Year  of  Bowen  ratios  over  the  frozen  Beaufort  Sea  Andreas. 

E  L..  (1989,  p  12.721-12.724)  MP  2508 

Comments  on  "A  physical  bound  on  the  Bowen  ratio".  An¬ 
dreas.  E.L..  (1989.  p.l2$2-1254)  MP  2560 

Ice  bearing  capacity 

Failure  of  an  ice  bridge.  DenHartog.  SL.  et  al.  [1976. 

13p.]  CR  76-29 

Concentrated  loads  on  a  floating  icc  sheet  Nevel.  D  E , 
(1977,  p  237-245]  MP  1062 

Ice  blasting 

Icebreaking  concepts  Mellor.  M .  (1980. 18p  ] 

SR  80-02 

Breaking  ice  with  explosives  Mellor,  M.,  (1982.  64p.) 

CR  82-40 

Protection  of  offshore  arctic  structures  by  explosives.  Msl- 
lor.  M..  (1983,  p  3l0-322j  MP  1605 

Icebreaking  by  gas  blasting  Mellor.  M  .  (1984.  p  93-102) 

MP  1827 

Revised  guidelines  for  blasting  floating  ice.  Mellor,  M . 

(1986,  37p)  .SR  86-10 

Blasting  and  blast  effects  in  cold  regions  Part  2*  underwater 
explosions  Mellor,  M.,  (1986.  56p)  SR  86-16 

Deviation  of  guidelines  for  blasting  floating  ice  Mellor.  .M., 

(1987.  p  193-206)  MP  2247 

Tactical  bridging  during  winter  1086  Korean  bridging  exer¬ 
cise.  Coulermarsh.  B.A..  (1987.  23p.)  SR  87-13 

Blasting  and  blast  effects  in  cold  regions  Part  3.  explosions 
in  ground  materials  Mellor.  M.,  (1989. 62p ) 

SR  89-15 

Ice  booms 

Application  of  ice  engineering  and  research  to  Great  Lakes 
problems.  Freitag.  D.R..  (1972,  p  131-138] 

MP  1615 

Forces  on  an  icc  boom  m  the  Bcauharnois  Canal  Perham. 

R  E .  Cl  al.  (1975.  p  397-407j  MP  858 

Passage  of  tee  at  hydraulic  structures  Calkins.  D  J..  ct  al. 

(1976.  p.l 726- 1 736)  MP  966 

Arching  of  two  block  sizes  of  model  icc  floes.  Calkins.  D.J . 

cl  al.  (1976.  llp)  CR  76-42 

Force  estimate  and  field  measurements  of  the  St  Marys  River 
ICC  booms  Perham.  R  E .  (1977.  26p.j  CR  77-04 

Some  economic  benefits  of  icc  booms  Perham.  R.E., 
(1977.  p  570-591]  MP959 

Itc  and  ship  cfTects  on  the  St.  Marys  River  ice  booms  Per¬ 
ham.  RE.  (19 '8.  p  222-230]  MP  1617 

Righting  momen  in  a  rectangular  tec  boom  timber  or  pon¬ 
toon  Pcrhari,  R.E .  (1978.  p  273-289j  MP  1136 
Performance  of  the  St  Marys  River  ice  booms.  1976-77 
Perham.  R.E.  (1978.  I3p I  CR  78-24 


Modeling  hydrologic  impacts  of  winter  navigation  Daly, 
SF.,eta],  (t981.p.l073-l080]  MP  1445 

Ice  control  arrangement  for  winter  navigation.  Perham, 
R.E..  (1981.  p.1096-]  103]  MP  1449 

Force  distnbution  in  a  fragmented  ice  cover.  Daly.  S.F..  et 
al.  (1982,  p  374-387)  MP  1531 

Force  measurements  and  analysis  of  river  ice  break  up. 

Deck,  D.S ,  (1982,  p  303-336]  MP  1739 

Ice  sheet  retention  structures.  Perham,  R.E ,  (1983,  33p.] 

CR  83-30 

Navigation  ice  booms  on  the  St.  Marys  River.  Perham,  R.E.. 

(1984.  12p)  CR  84*04 

Force  distribution  in  a  fragmented  ice  cover.  Stewart,  D.M . 

et  al,  (1984.  16p.]  CR  84-07 

Performance  of  the  Allegheny  River  ice  control  structure, 
1983.  Deck.  D.S.,  et  al,  (1984.  15p.]  SR  84-13 

Controlling  river  tee  to  alleviate  ice  jam  flooding  Deck, 
D.S.,  (1984,  p.524.528)  MP  1795 

Ice  sheet  retention  structures.  Perham.  R.E ,  (1984,  p.339* 
348)  MP  1832 

Controlling  nver  ice  to  alleviate  ice  jam  flooding  Deck. 

D.S.  :!984.p 69-76)  MP  1885 

Determining  the  effectiveness  of  a  navigable  ice  boom  Per¬ 
ham.  R.E.,  (1985,  28p )  SR  85-17 

Upper  Delaware  River  ice  controi-~a  case  study.  Zufelt. 

J. E.,  et  al,  (1986,  p.760-77(}]  MP  2005 

Modeling  ice  restraint  forces  in  an  ice  boom  Perham,  R.E , 

(1988,  p.198-206)  MP  2596 

Imjin  River  ice  boom.  Perham,  R.E .  (1988,  i0*>.] 

SR  88-22 

Ice  bottom  aarfacc 

Formation  of  ice  ripples  on  the  underside  of  nver  ice  covers. 

Ashton,  G.D..  (1971,  157p)  MP  1243 

Some  characteristics  of  grounded  floebergs  near  Prudhoe  Bay. 
Alaska.  Kovacs,  A.,  et  al,  (1976,  p  169*172] 

MP  1118 

Grounded  floebergs  near  Prudhoe  Bay.  Alaska.  Kovacs,  A., 
etal.  (1976.  lOp)  CR  76-34 

Analysis  of  velocity  profiles  under  ice  in  shallow  streams. 

Calkins,  DJ..  et  al.  (1981,  p  94-11 1)  MP  1397 

Pooling  of  oil  under  sea  ice.  Kovacs.  A.,  et  al.  [1981,  p  912- 
922)  MP  1459 

Electromagnetic  subsurface  measurements  Dean,  A  M  .  Jr. 

(1981.  19p)  SR  81-23 

Ice  flow  leading  to  the  deep  core  hole  at  Dye  3.  Greenland. 

Whiliins,  I  M  .  et  a).  (1984.  p.185-190)  MP  1824 

Measuring  multi-year  sea  ice  thickness  using  impulse  radar. 

Kovacs.  A.,  et  al.  (1985.  p  55-67}  MP  1916 

Electromagnetic  properties  of  multi-year  sea  tee  Morey. 

R.M.,  et  al,  (1985,  p.151-167)  MP  1902 

Laboratory  studies  of  acoustic  scattering  from  the  underside 
of  sea  ice  Jezek.  K  C,  et  al.  (1985.  p  87-91} 

MP  1912 

Electromagnetic  measurements  of  multi-year  sea  ice  using 
impulse  radar  Kovacs.  A .  et  al.  (1985,  26p  ] 

CR  85-13 

Electromagnetic  measurements  of  sea  ice  Kovacs,  A  ,  et  al. 

(1986.  p  67-93)  MP  2020 

Analysis  of  acoustical  features  of  laboratory  grown  sea  ice. 

Stanton,  T  K..  et  a),  (1986.  p  1486-1494]  MP  2222 
Flow  developers  for  melting  ice — experimental  results.  Ash¬ 
ton.  G.D ,  (1989,  p  151-160]  MP  2465 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  Wadhams.  P ,  et  ai,  (1989.  20p  > 

MP  2697 

High  frequency  acoustical  properties  of  saline  ice  Jezek, 

K. C.,  et  al.  (1989,  p  9-23]  MP  2686 

Radar  surveying  of  the  bottom  surface  of  ice  covers  Arcon-', 

S  A.,  et  al.  (1990.  p.30-39]  MP  2766 

ICE  BREAKING 

Ice  pressure  on  engineering  structures  Michel.  B ,  (1970, 
7Ip}  Min-Blb 

Ice  breaking 

Culling  ice  with  high  pressure  water  jets  Mellor.  M  ,  et  at. 

(1973.  22p]  MPIOOl 

Icc  forces  on  vertical  piles  NevcI.  D  E .  ei  al,  [1977,  9p  ] 

CR  77-10 

Icebreaker  simulation  Nevel.  D  E.  (1977.  9p) 

CR  77-16 

Investigation  of  icc  clogged  channels  in  the  St  .Marys  River 
Mellor.  M..  et  al.  (1978.  73p]  MP  1170 

Icebreaking  concepts  Mellor,  M  ,  (1980.  18p] 

SR  80-02 

Icc  characteristics  in  Whitcfish  Bay  and  St  Marys  River  in 
winter  Vance,  G  P..  (1980.  27p  j  SR  80-32 

Vibrations  caused  by  ship  traffic  on  an  icc-covered  waterway. 

Haynes.  F.D .  et  al.  (1981.  27p  j  CR  81-05 

Breaking  ice  with  explosives.  Mellor.  .M..  (1982.  64p  j 

CR  82-40 

Protection  of  offshore  arctic  structures  by  explosives  Mel¬ 
lor.  M..  (1983.  p  310-322)  MP  1605 

Navigation  ICC  booms  on  the  St  Maf>sRivcr  Perham. RE., 
(1984.  12p)  CR  84-04 

lee  resistance  tests  on  two  models  of  the  VrTGB  icebreaker 
Tatmclaux.  J  C .  ct  ai.  (1984.  p  627-638)  MP  1716 
Operation  of  the  U  S  Combat  Support  Boat  (USCSBMK  I) 
on  an  ice-covered  waterway  Stubstad.  J .  et  ai,  (1984, 
28p )  SR  84-05 

Icebreaking  b>  gas  blasting  Mellor.  M..  (1984.  p  93-102) 

MP  1827 


296 


SUBJECT  INDEX 


Workshop  on  Icc  Penetration  Technology,  Hanover,  NH, 
June  12-13.  1984.  [1984.  345p]  SR  84*33 

Mechanics  of  ice  cover  breakthrough.  Kerr,  A.D..  [1984, 
p.245*262i  MP  1997 

Surfacing  submarines  through  ice.  Assur,  A.,  [1984.  p.309* 
318,  MP  1998 

Propulsion  tests  m  level  ice  on  a  model  of  a  140*ft  WTGB 
icebreaker.  Tatinclaux,  J.C.,  (1985,  13p]  CR  85*04 
Level  ice  breaking  by  a  simple  wedge.  Tatinclaux,  J.C. 

[1985,  46p.]  CR  85*22 

Some  effects  of  fnction  on  ice  forces  against  vertical  struc¬ 
tures  Kato,  K.,  et  al,  (1986,  p.528*533]  MP  2036 
Ice  floe  distribution  in  the  wake  of  a  simple  wedge  Tatin¬ 
claux.  J.C.  (1986,  p  622-629,  MP  2038 

Design  and  model  testing  of  a  nver  ice  prow.  Tatinclaux. 

J.C,  (1986,  p  137*150,  MP  2132 

Development  of  a  river  ice-prow.  Part  Tatinclaux,  J.C., 
(1988,  p  44*52,  MP  2497 

Fracture  experiments  on  freshwater  and  urea  model  ice. 
Bentley,  D.L,  et  al,  [1988,  152p,  MP  2502 

Ice  breakup 

Ice-cratenng  experiments  Blair  Lake.  Alaska  Kurtz,  M  K  , 
et  al.  (1966,  Vanous  pagings,  MP  1034 

Yukon  River  breakup  1976  Johnson,  P.,  et  al,  (1977. 

p.592*596j  MP  960 

Ice  breakup  on  the  Chena  River  1975  and  1976.  McFadden, 
T.,elal.  (I977.  44pj  CR  77*14 

Ice  decay  patterns  on  a  lake,  a  river  and  coastal  bay  in  Canada. 

Bilello,  M  A .  (1977.  p  120*127,  MP  969 

Sea  ice  and  ice  algae  relationships  in  the  Weddell  Sea.  Ack¬ 
ley,  S.F ,  cl  al,  (1978,  p  70*71,  MP  1203 

Ice  forces  on  the  Yukon  River  bridge— 1978  breakup  John¬ 
son,  P  R..  et  al,  (1979,  40p ,  MP  1304 

Break-up  dates  for  the  Yukon  River:  Pt.l  Rampart  to  White¬ 
horse.  1896*1978.  Stephens.  CA ,  et  al.  (1979.  c50 
leaves,  MP  1317 

Break-up  dates  for  the  Yukon  River,  Pt  2  Alakanuk  to  Tana- 
na.  1883*1978  Stephens,  C  A..  etal,;1979.c50  leaves, 

MP  1318 

Modeling  of  ice  in  rivers  Ashton.  G  D ,  (1979,  p  14/1- 
14/26,  MP  1335 

Break-up  of  the  Yukon  River  at  the  Haul  Road  Bridge*  1 979 
Stephens,  CA.,  cl  al,  (1979,  22p  +  Figs  j  MP  1315 
Forecasting  ice  formation  and  breakup  on  Lake  Champlain 
Bates.  R.E.,  et  al.  (1979.  21p,  CR  79*26 

Freshwater  ice  growth,  motion,  and  decay  Ashton.  G  D , 
(1980,  p.261.304,  MP  1299 

Ice  formation  and  breakup  on  Lake  Champlain  Bates.  R.E., 
(1980.  p  125*143,  MP1439 

Ice  ,ams  and  meteorc  ogical  data  for  three  winters,  Ottauque* 
cnee  River.  Vt.  Bates.  R.E,  et  al.  (1981,  27p, 

CR  81*01 

Ice  force  measurement  on  the  Yukon  River  bridge.  McFad¬ 
den,  T.,  et  al.  [1981,  p.749*777,  MP  1396 

Breakup  of  solid  ice  covers  due  to  rapid  water  level  variations. 

Billfalk,  L..  (1982,  17p ,  CR  82*03 

Field  investigations  of  a  hanging  ice  dam.  Beltaos,  S ,  ct  al. 

(1982,  p.475-488,  MP  1533 

Force  measurements  and  analysis  of  river  ice  break  up. 

Deck.  D  S.,  [1982.  p  303-336,  MP  1739 

Unsteady  nver  flow  beneath  an  ice  cover.  Ferrick,  M.G..  et 
al.  (1983,  p  254-260}  MP  2079 

Ice  tarn  research  needs  Gerard,  R..  (1984,  p.’«8I-193, 

MP  1813 

Analysis  of  rapidly  varying  flow  in  ice-covered  rivers  Fer- 
nck.  M.G  .  (1984,  p.359-368,  MP  1833 

Ice  regime  reconnaissance.  Yukon  River,  Yukon  Gerard, 
R.,elal.  (1984,  p  1059-1073,  MP  2406 

Mathematical  modeling  of  river  icc  processes  Shen.  HX. 

(1984.  p.554.558,  MP  1973 

Hudson  River  ice  management.  Fernck.  M.G..ctal,  (1985, 
p  96*1 10,  MP2174 

Construction  and  calibration  of  the  Ottauquechee  River  mod¬ 
el  Gooch.  G .  (1985,  lOp,  SR  85*13 

Cazenovta  Creek  Model  data  acquisition  system  Bennett. 

B  M..  et  al,  [1985,  p  1424*1429,  MP  2090 

Controlled  river  icc  cover  breakup,  part  1  Hudson  River  field 
experiments  Fernck,  M.G .  et  al,  [1986,  p  281*291, 

MP  2391 

Controlled  river  tee  cover  breakup,  part  2  Theory  and 
numerical  model  studies  Fcirick,  M  G  ,  et  al,  ri986. 
p.293-305,  MP  2392 

Study  of  dynamic  ice  breakup  on  the  Cornecticut  River  near 
Windsor.  Vermont.  Ferrick.  M  G ,  et  al,  [1987,  p  163* 
177,  MP  2400 

Dynamic  ice  breakup  on  the  Connecticut  River.  VT  Fer¬ 
rick.  M  G .  ct  al.  [1988.  16p,  CR  88-01 

Development  of  a  dynamic  i:e  breakup  control  method  for 
the  Connecticut  River  near  Windsor.  Vermont  Ferrick. 
M  G..ctal.  [1988,  p  221-233,  MP  2510 

Elements  of  floating-debris  control  systems  Perharn,  R  E . 

(1988,  54p.  +  appends,  MP  2453 

Dynamic  ice  breakup  control  for  the  Connecticut  River  near 
Windsor,  Vermont.  Fernck,  M.G .  ct  al,  [1988.  p  245* 
258,  MP  2449 

Assessment  of  hydraulic  structures  in  a  stream  after  seasonal 
tee  run  Olkins,  DJ,  ct  al.  [1989,  12p,  MP  2744 
Framework  for  control  of  dynamic  icc  breakup  by  nver  regu¬ 
lation.  Ferrick,  M  G  .  ct  al,  [1989.  I4p.,  CR  89-12 
Framework  for  control  of  dynamic  tee  breakup  bv  nver  regu¬ 
lation.  Ferrick,  M.G .  et  al,  [1989,  p  79-92, 

MP  2537 


Penetration  of  floating  ice  sheets  with  cylindrical  indentors 
Sodhi.  D  S..  et  al.  [1989.  p.l04,  MP  2688 

Ice  composition 

Vanadium  and  other  elements  in  Greenland  ice  cores.  Her¬ 
ron,  M.M ,  et  al,  (1976, 4p.j  CR  76-24 

Changes  in  the  composition  of  atmospheric  precipitation. 

Cragm,  J.H..  et  al,  (1977.  p  617-631,  MP  1079 

Vanadium  and  other  elements  in  Greenland  ice  cores.  Her¬ 
ron.  M.M .  et  at.  (*977.  p.98*102]  MP  1092 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Lmle 
Amenca  V,  Antarctica  Dansgaard,  W.  et  al,  (1977, 
p.322-325,  MP  1095 

Subsurface  measurements  of  the  Ross  Ice  Shelf,  McMurdo 
Sound.  Antarctica.  Kovacs,  A ,  et  al,  (1977,  p,146-148, 

MP  1013 

Subsurface  measurements  of  McMurdo  Ice  Shelf  Cow, 
A.J .  et  al.  (1979.  p  79-80,  MP  1338 

Nitrogenous  chemical  composition  of  antarctic  ice  and  snow. 

Parker.  B C.  ct  al.  (1981.  p 79-81,  MP  1541 

Physical  properties  of  the  ice  cover  of  the  Greenland  Sea 
Weeks,  W.F..  (1982.  27p ,  SR  82-28 

Physical,  chemical  and  biological  properties  of  winter  sea  ice 
in  the  Weddell  Sea  Oarkc.  D  B..  et  al.  (1982.  p  107- 
109]  MP  1609 

Chemical  fractionation  of  brine  in  the  McMurdo  Ice  Shelf 
Cragm.  J  H..  et  al.  (1983.  16p ,  CR  83-06 

Morphology  and  ecology  of  diatoms  in  sea  tee  from  the  Wed¬ 
dell  Sea.  Clarke.  D  B.,  et  al.  (1984.  4Ip ,  CR  84-05 
Sea  ice  and  biological  activity  in  the  Antarctic  Clarke.  D  B . 

et  al.  (1984,  p.2087.2095,  MP  1701 

Baseline  acidity  of  ancient  precipitation  from  the  South  Pole 
Cragin,  J  H..  et  al.  (1984, 7p.]  CR  84-15 

Structure  of  tee  in  the  central  part  of  the  Ross  Ice  Shelf, 
Antarctica.  Zotikov,  l.A .  et  al,  (1985,  p  39-44, 

MP  2110 

Physical  properties  of  the  sea  Ice  cover.  Weeks,  W  F , 
(1986,  p  87-102,  MP2047 

Crystal  structure  of  Pram  Strait  sea  ice.  Gow,  A  J..  el  al. 

(1986.  p  20-29,  MP  2221 

Chemical  fractionation  of  bnne  in  McMurdo  Ice  Shelf  Cra¬ 
gin.  J.H  .  et  al.  (1986.  p  307-313,  MP  2239 

On  the  profile  properties  of  undeformed  first-year  sea  tee 
Cox.  G.F  N..  et  al.  (1986,  p.257.330j  MP  2199 

Low  temperature  effects  on  organophosphonates  Britton, 
K.B  ,  (1986.  47  refs,  SR  86-38 

Physical  properties  of  estuarine  ice  in  Great  Bay.  New  Hamp- 
snirc.  Meesc,  D.A ,  ct  al,  (1987,  p  833*840, 

MP  2251 

Baseline  acidity  of  South  Pole  precipitation  Cragin.  J  H  .  et 
al.  (1987.  p  789-792,  MP  2275 

Evaporation  of  chemical  agents  from  tee  and  snow  Leggett. 

D.C,  (1988,  lOpi  CR  88-03 

Mechanical  propertiesofmulti-year  sea  ice  Richier-Mcnge, 
JA.,etal.(l988. '•7p,  CR  88-05 

Chemical  and  strxtctural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea.  Meesc.  D  A .  (1989,  294p ,  MP  2656 
Chemical  and  structural  properties  of  sea  lee  in  the  southern 
Beaufort  Sea  Meesc.  D.A ,  (1989,  I34p,  CR  89-25 
Dominion  Range  ice  core  characteristics,  Antarctica 
Mayewski.  P  A.,  et  al.  (1990.  p  1 1-16,  MP  2707 

Physical  properties  of  brackish  ice.  Bay  of  Bothnia  Weeks. 

WF.etal,  (1990.  p 5-15,  MP  2725 

Chemical  and  structural  properties  of  sea  icc  in  the  southern 
Beaufort  Sea.  Meesc.  D  A .  (1990,  p  32-35, 

MP  2728 

Ice  compression 

Application  of  icc  engineering  and  research  to  Great  Lakes 
problems  Frcitag,  D  R..  (1972.  p  131-138, 

MP  1615 

Measuring  the  umaxial  compressive  strength  of  icc  Haynes. 
F.D..  cl  al.  (1977.  p2l3-223,  MP  1027 

Ice  conditions 

Ice  dynamics.  Canadian  Archipelago  and  adjacent  Arctic  ba¬ 
sin  Ramscier.  R  O ,  cl  al.  (1975.  p.853-877, 

MP  1585 

Statistical  variations  in  Arctic  sea  tcc  ndgmg  and  deformation 
rates  Hibicr.  WD.  Ill.  (1975.  p  J1-JI6,  MP  850 

Winter  thermal  structure  and  ice  conditions  on  Lake  Cham¬ 
plain.  Vermont  Bates.  R  C .  (1976,  22p ,  CR  76-13 
Dynamics  of  near-shore  ice  Weeks.  W  F  ,  ct  al.  (1976, 
p  267-275,  MP922 

Sea  ice  conditions  m  the  Arctic  Weeks.  F.  [1976. 

p  173-205,  MP910 

Remote  sensing  of  fiazil  and  brash  icc  in  the  St  Lawrence 
River.  Dean.  A.M .  Jr .  (1977.  I9p ,  CR  77*08 

Remote  sensing  of  accumulated  frazil  and  brash  ice  Dean. 

AM.Jr.(l977.  P69J-704,  MP  934 

Report  of  the  ITTC  panel  on  testing  m  ice.  1978  Franken¬ 
stein.  G  E..  el  al.  (1978.  p.l57-l79j  MP  1140 

Break-up  dates  for  the  Y ukon  River.  Pt  1  R.impart  to  White¬ 
horse,  I896*i978  Stephens.  C.A..  ct  al.  (1979,  c50 
leaves,  MP  1317 

Overview  on  the  Kasonal  sea  icc  zone  Weeks,  W.F ,  et  al. 

(1979.  p  320-337,  MP  1320 

Winter  thermal  structure,  ice  conditions  and  climate  of  Lake 

Champlain  Bates.  R  E .  (1980.  26p.}  CR  80-02 

Icc  laboratory  facilities  for  solving  icc  problems  Franken¬ 
stein.  G  E .  [1980.  p93-l03,  MP  1301 

Continuum  sea  ice  model  for  a  global  climate  model.  I  mg. 
CH .  et  al.  (1980,  p.l87-t96)  MP  1622 


Clearing  ice-clogged  shipping  channels  Vance.  G  P . 

(1980.  I3p.,  CR  80*28 

Hyperbolic  reflections  on  Beaufort  Sea  seismic  records. 

Neave.  KG.,  etal,  (1981.  I6p]  CR  81*02 

Hydraulic  model  study  of  a  water  intake  under  frazil  ice  con* 
ditions  Tantillo,  T.J.,  (1981,  I  Ip ,  CR  81-03 

Summer  conditions  in  the  Prudhoc  Bay  area.  1953-75  Cox, 
G  FN.  etal,  (1981,  p.799-808,  MP  1457 

Sea  tee  piling  at  Fairway  Rock.  Bering  Strait.  Alaska. 

Kovacs.  A .  ct  al.  (1981,  p.985.|000,  MP  1460 

Ice  distribution  and  winter  ocean  circulation,  Kachemak  Bay, 
Alaska.  Gatto,  L.W .  [1981.  43p ,  CR  81-22 

River  ice  suppression  by  side  channel  discharge  of  warm  wa¬ 
ter.  Ashton,  O  D ,  (1982,  p  65-80,  MP  1528 

Icedistnbution  and  water  circulation.  Kachemak  Bay.  Alaska. 

Gallo.  L.W..  [1982,  p  421-435,  MP  1569 

Understanding  the  Arctic  sea  floor  for  engineering  purposes. 

[1982,  141p,  SR  83*25 

Bering  Strait  sea  ice  and  the  Fairway  Rock  icefoot.  Kovacs. 

A.,  et  al,  (1982,  40p.,  CR  82*31 

Observations  of  pack  Icc  properties  in  the  Weddell  Sea 
Ackley,  SF.  ct  at.  [1982,  p  105-106,  MP  1608 

Atmospheric  boundary  layer  measurements  in  the  Weddell 
Sea  Andreas,  E.L..  (1982,  pi  13-115]  MP  1610 

Sea  ice  state  during  the  Weddell  Sea  Expedition.  Ackley, 
SF.etal,  (1983,  6p. -f  59p]  SR  83*2 

Offshore  mechanics  and  Arctic  engineering,  symposium, 

1983.  (1983,  813pj  MP  1581 

Lake  water  intakes  under  icmg  conditions  Dean,  A.M.,  Jr., 

(1983,  7p,  CR  83-15 

Landsat-4  thematic  mapper  (TM)  for  cold  environments 
Gervm,  J.C.  ct  al.  (1983,  p  179-186,  MP  1651 

Spaceborne  SAR  and  sea  ice  a  status  report.  Weeks,  W.F., 
(1983,  p  113-115,  MP  2225 

Ice  jams  in  shallow  rivers  with  floodplain  flow.  Calkins,  D.J., 
(1983,  p  538-548,  MP  1644 

Science  program  for  an  imaging  radar  receiving  station  in 
Alaska  Weller.  G..  et  al.  (1983.  45p]  MP  1884 

Marginal  tee  zones  a  description  of  air-ice-ocean  interactive 
processes,  models  and  planned  experiments.  Johannessen, 
OM.elal,  [1984,  p.l33-l46j  MP  1673 

Model  tests  on  two  models  of  WTGB  UO-foot  icebreaker 
Tatinclaux.  J  C .  [1984,  17p ,  CR  84-03 

Offshore  mechanics  and  Arctic  engineering  symposium, 

1984.  (1984.  3  vol$j  MP1675 

Ice  observation  program  on  the  semisubmersibte  drilling  ves¬ 
sel  SEDCO  708  Minsk,  LD.,  (1984,  I4p , 

SR  84*02 

East  Greenland  Sea  ice  variability  m  large-scale  model  simu¬ 
lations.  Walsh.  J.E..  cl  al.  (1984,  p  9-14,  MP  1779 
On  the  decay  and  retreat  of  the  ice  cover  m  the  summer  M12L 
Maykut,  O.A..  [1984.  p  15-22,  MP  1780 

On  the  role  of  icc  interaction  in  marginal  tee  zone  dynamics. 

LcppXranta.  M  ,  et  al,  (1984,  p  23-29,  MP  1781 

Drag  coefTicient  across  the  Antarctic  marginal  ue  zone.  An¬ 
dreas.  E.L.  ct  al.  (1984.  p 63-71,  MP  1784 

Mechanism  for  floe  clustering  m  the  marginal  ice  zone  Lep* 
paranla,  M  .  et  al,  [1984,  p  73*76,  MP  1785 

Ice-rclaied  flood  frequency  analysis  application  of  analytical 
estimates.  Gerard.  R  ,  ct  al,  (1984.  p85-10I] 

MP  1712 

Model  simulation  of  20  years  of  northern  hemisphere  sea-ice 
fluctuations.  Walsh,  J.E ,  ct  al.  [1984.  p  170-176, 

MP  1767 

Modeling  intake  pcformancc  under  frazil  ice  conditions. 

Dean,  A.M  .  Jr .  [1984.  p  559-563,  MP  1797 

Icc  regime  reconnaissance,  Yukon  River.  Yukon.  Gerard, 
R  .  Cl  al.  [1984.  p  1059-1073]  MP  2406 

Reservoir  bank  erosion  caused  by  ice  Gatto.  L  W .  (1984, 
p  203-214,  MP  1787 

MIZEX  83  mesoscale  sea  icc  dynamics*  initial  wnal/sis  Hi- 
bier.  W.D .  Ill,  cl  al.  (1984,  p.19.28,  MP  1811 

MiZLX  84  mesoscale  sea  icc  dynamics  post  operations  re¬ 
port  Hibier.  W  D ,  III,  ct  al.  [1984,  p  66-69, 

MP  1257 

Offvhorc  Mechanics  and  Arctic  Engineering  Symposium.  4th. 

1985  [1985.  2  vols,  MP  2105 

Unified  degree-day  method  for  river  tcc  cover  thickness  simu¬ 
lation  Shen.  H  T .  cl  al.  (1985.  p  54-62,  MP  2065 

Propulsion  tests  in  level  ice  on  a  model  of  a  140-ft  WTGB 
icebreaker  Tatinclaux.  J  C  .  [1985.  Up ,  CR  85-04 
Kadluk  ICC  stress  measurement  program  Johnson,  i  B ,  et  al, 
[1985.  p  88-100,  MP1899 

Icc  conditions  on  the  Ohio  and  Illinois  rivers.  1972-1985. 

Gatto.  LW..  (1985.  p  856-861,  MP  1914 

Hudson  River  icc management  Ferrick.  M  G  .etal.  [1985, 
p  96- 1 10,  MP2174 

Upper  Delaware  River  ice  control  a  case  study  Zufelt. 

J  E  .  ct  al.  (1986.  p, 760-770,  MP  2005 

Offvhorc  Mechanics  and  Arctic  I  nginceringSynipe  vium.  5th. 

1986  [1986.  4  volv,  MP  2031 

Remote  vensing  of  the  Arctic  veav.  Weeks,  W  F ,  cl  al. 

[1986.  p.59-64,  MP  2117 

Icc  problems  assiKiiicd  with  rivers  aiul  reservoirs  Benson. 

C .  ct  al.  [1986.  p  70-98,  MP  2155 

Design  and  model  testing  of  a  nver  ice  prow  Tatinclaux. 

JC.  (1986.  p  137-150,  MP  2132 

Icc  atlas.  1984-1985  Ohio  River.  Allcghcn>  River.  Monon- 
gahcla  River  Gatto.  LW  .  c'  al.  [1986.  185pj 

SR  86-23 


297 


SUBJECT  INDEX 


Ice  eondltioiu  (eoMt) 

River  ice  mipping  with  Landset  and  video  tma|ery.  Oatto. 

L.W ,  ct  al.  (1987,  p.352-363)  MP  2273 

Alaska  synthetic  aperture  radar  (SAR)  facility  project  Car* 
sey.  P..  tt  al.  (1987.  p  593-596)  MP  2408 

Analysis  of  1 12  years  of  ice  conditions  observed  on  the  Ohio 
River  at  Cincinnati  Daly.  S  F ,  et  al.  rl987.  p.70*79] 

MP  2260 

Ice  atlas  1 985*86  of  five  rivers  of  the  USA.  Gatto,  L  W ,  et 
al.  (1987.  367p.)  SR  87*20 

DOD  floatini  ice  problems  Cox,  G  F.N  .  (1987,  p  ISl- 
154)  MP  2414 

Arctic  construction  working  group  report  Marvin,  E.L ,  et 
al.  (1987.  p.31 1*314)  MP  2426 

Ice  conditions  along  the  Ohio  River,  1972*1985.  Gatto, 
UW..  (1988.  I62p)  SR  88*01 

Evaluation  of  an  operational  ice  forecasting  model  during 
summer.  Tucker,  W.B  ,  ef  al.  (1988.  p.l59*174j 

MP  2347 

Ice  conditions  along  the  Allegheny  and  Monongahela  Rivers 
Gatto.  L.W.,  (1988.  106p.)  SR  88*06 

Inventory  of  ice  problem  sites  and  remedial  ice  control  struc¬ 
tures.  Perham.  R  E.,  (1988,  9p)  SR  88*07 

Ice  cover  distnbution  in  Vermont  and  New  Hampshire  Atlan¬ 
tic  ulmon  rearing  streams  Calkins,  D  J..  et  al,  (1988. 
p  85*96)  MP2473 

Computer-generated  graphics  of  river  ice  conditions  Bilel* 
lo.  M.A.etal.  (1988,  p 211*219)  MP  2S09 

Rebuilding  infrastructure  for  pleasure  boating  Wortley. 

C.A..  et  al,  (1989.  p.l88*201}  MP  2466 

Ice  conditions  along  Illinois  Waterway.  1972*1985  Gatto. 

L.W..  (1989.  112p.)  CR  89*20 

Wave-induced  bergy  bit  motion  near  a  floating  platform 
Mak,  L.M.,  et  al,  (1990.  p205*2]5]  MP  2S80 

Ice  (constnictioa  material) 

Engineering  properties  of  sea  ice.  Schwarz,  J.,  et  al.  (1977. 

p  499*531)  MP106S 

Role  of  research  in  developing  surface  protection  measures 
for  the  Arctic  Slope  of  Alaska  Johnson,  PR.  (1978, 
P.202-20S)  MP  1068 

ICE  CONTROL 

Snow  removal  and  ice  control  Mellor.  M..  (1965,  37p) 

M  Ill-A3b 

lee  coatrol 

Use  of  explosives  in  removing  ice  jams  Frankenstein.  G  E . 

etal.  (1970.  lOp]  MP  1021 

Application  of  ice  engineering  and  research  to  Great  Lakes 
problems  Freitag,  D.R .  (1972,  p  131*138) 

MP  16IS 

leinp  developed  from  surface  water  and  ground  water 
Carey.  K.L.  (1973,  71p)  M  111*03 

Numerical  simulation  of  air  bubbler  systems  Ashton.  G  D . 

(1977,  p.765*778j  MP  936 

Some  economic  twneflts  of  ice  booms  Perham,  R.E . 

(1977,  p  570-591)  MP959 

Solving  problems  of  ice-blocked  drainage  facilities.  Carey. 

K.U(1977.  17p)  SR  77*25 

Storm  drainage  design  considerations  in  cold  regions 
Ubacz.  E.F .  et  al.  (1978.  p  474-489)  MP  1088 

Ice  and  ship  effects  on  the  St.  Marys  River  ice  booms  Per¬ 
ham.  R.E.,  (1978,  p  222-230)  MP  1617 

Numerical  simulation  of  air  bubbler  systems  Ashton.  G  D  , 
(1978.  p  231*238)  MP  1618 

Current  research  on  snow  and  ice  removal  in  the  United 
Suies  Minsk.  L.D.  (1978.  p 21*22)  MP1199 

Noncorrosive  methods  of  ice  control.  Minsk,  L  0.,  (1979. 

p.133-162)  MP  1265 

Suppression  of  river  ice  by  thermal  effluents  Ashton.  G  D . 

(1979.  23p)  CR  79*30 

Harnessing  frazil  ice  Perham,  R.E ,  (1981.  p  227*237) 

MP  1398 

Snow  and  ice  control  on  railroads,  highways  and  airports 
Minsk,  L  D..  et  al.  (1981,  p  671*706)  MP  1447 

Modeling  hydrologic  impacts  of  winter  navigation  Daly, 
S.F.etal,  (1981.  p  1073*1080)  MP  1445 

Ice  control  at  navigation  locks.  Hanamoto,  B.  (1981. 

p.1088-1095)  MP  1448 

Ice  control  arrangement  for  winter  navigation  Perham. 

RE..  (1981.P.1096-I103)  MP  1449 

Port  Huron  ice  control  model  studies.  Calkins,  D.J  .  et  al, 
(1982,  p.361-373)  MP  1530 

Model  study  of  Port  Huron  ice  control  structure,  wind  stress 
simulation  Sodhi.  D.S .  et  al.  (1982,  27p ) 

CR  82*09 

Theory  of  thermal  control  and  prevention  of  ice  in  rivers  and 
lakes.  Ashton.  GD.  (1982.  p  131*185)  MP  1554 

Force  measurements  and  analysis  of  river  ice  break  up 
Deck.  D.S..  (1982,  p  303*336)  MP  1739 

Optimizing  deicing  chemical  application  rates  Minsk.  LD  , 
(1982.  55p)  C*R  82*18 

Hydraulic  mt^el  study  of  Port  Huron  ice  control  structure 
Calkins.  D.i..  et  al.  (1982.  59p )  CR  82*34 

How  effective  are  iccphobic  coatings  Minsk.  L  D .  (1983. 

p  93*95)  MP1634 

Methods  of  ice  control.  Frankenstein,  G  E .  et  al.  (1983. 

p  204*2 1 5)  MP1642 

Ice  sheet  retention  structures  Perham.  R  E .  (1983.  33p  i 

CR  83*30 

Navigation  ICC  booms  on  the  St  Marys  River  Perham.RE. 
(1984.  12p)  CR  84*04 


Performance  of  the  Allegheny  River  ice  control  structure. 

1983.  Deck.  D.S .  et  al.  (1984.  15p)  SR  $4*13 

Controlling  nver  ice  to  alleviate  ice  jam  flooding.  Deck. 

DS..  (1984.  p  524*528)  MP  1795 

Methods  of  ice  control  for  winter  navigation  in  inland  waters 
Frankenstein.  G.E..  et  al.  (1984,  p.329*337)  MP  1831 
Ice  sheet  retention  structures.  Perham.  R.E ,  (1984.  p  339* 
348]  MP  1832 

Controlling  nver  tee  to  alleviate  ice  jam  flooding  Deck. 

D.S.  (1984,  p 69*76)  MP  1885 

Cold  facts  of  ice  jams-  case  studies  of  mitigation  methods. 

Calkins,  DJ,  (1984.  p.39-47]  MP  1793 

Polyethylene  glycol  as  an  ice  control  coaling  Itagiki,  K.. 

(1984.  tip )  CR  84*28 

Survey  of  ice  problem  areas  in  navigable  waterways.  Zufelt, 
J..etal.  (1985.  32p)  SR  85*02 

Ice  jam  flo^  prevention  measures.  Lamoille  River,  Hardwick 
VT.  aiktns,  D.j..  (1985.  p.l49*168)  MP  1940 

Cazenovta  Creek  Model  data  acquisition  system.  Bennett, 
B  M.,  et  al,  (1985.  p.1424-1429)  MP  2090 

Upper  Delaware  River  Ice  control— a  case  study.  Zufelt. 

J  E.  etal,  (1986,  p.760-770)  MP  2005 

Snow  and  tee  prevention  in  the  United  States  Minsk,  LD , 
(1986.  p  37*42)  MP  1874 

Evolution  of  frazil  ice  in  nvers  and  streams*  research  and 
control.  Daly.  S.F..  (1987,  p  11-16]  MP  2303 

Dynamic  ice  breakup  on  the  Connecticut  River,  VT.  Fer* 
rick,  M  G .  et  al.  (1988,  lop )  CR  88*01 

Intake  design  for  ice  conditions.  Ashton,  G.D,  (1988. 

p.107-138]  MP  2518 

Inventory  of  ice  problem  sites  and  remedial  ice  control  struc* 
tures  Perham.  R.E .  (1988,  9p)  SR  88*07 

Development  of  a  river  ice  prow  Tatinclaux,  J  C .  et  al. 

(1988.  26p)  CR  88*09 

High*flow  air-screen  bubbler  systems  to  control  ice  in  locks. 

Rand,  J.H.  (1988,  p  34-43)  MP  2496 

Development  of  a  river  ice*prow.  Part  2.  Tatinclaux,  J.C.. 

(1988,  p  44-52)  MP2497 

Development  of  a  dynamic  ice  breakup  control  method  for 
the  Connecticut  River  near  Windsor,  Vermont.  Femck, 
M.G.etal.  (1988,  p 221*233)  MP  2510 

Ice  control  m  nver  harbors  and  fleeting  areas  Perham.  R.E.. 

(1988,  7p)  SR  68*12 

Dynamic  tee  breakup  control  for  the  Connecticut  River  near 
Windsor,  Vermont.  Ferrick.  M  G.,  et  al.  (1988,  p  245* 
258]  MP  2449 

Unconventional  power  sources  for  ice  control  at  locks  and 
dams  Nakato,  T..  et  al.  (1989,  p.l07*i26) 

MP  2572 

Freeieup  dynamics  of  a  frazil  ice  screen.  Axelson,  K.D.. 

(1990,  8p)  SR  90*04 

Salmon  River  ice  jam  control  studies  mtenm  report  Axel* 
son.  K.D..  et  al.  (1990,  8p.)  SR  90*06 

Ice  cores 

Greenland  climate  changes  shown  by  ice  core.  Dansgaard, 
W.,etal.  (1971,  p  17*22)  MP  998 

Oxygen  isotope  profiles  through  ice  sheets  Johnsen.  S  J .  et 
al.  (1972.  p  429*434)  MP  997 

Byrd  Land  quaterrary  volctnism  LeMasurier,  W  E.. 

(1972.  p,139*l4l)  MP994 

Polar  ice-core  storage  facility  Langway.  C  C..  Jr ,  (1976. 

p.7|.75j  MP  874 

Vanadium  and  other  elements  in  Greenland  ice  cores  Her* 
ron,  M.M  ,  et  al.  (1976, 4p.)  CR  76*24 

Changes  in  the  composition  of  atmospheric  precipitation. 

Crigin,  J  H  .  et  at.  (1977.  p  617*631)  MP  1079 

Vanadium  and  other  elements  in  Greenland  ice  cores  Her¬ 
ron.  M  M .  Cl  al.  (1977.  p.98*102]  MP  1092 

Dating  annual  layen  of  Greenland  ice  Langway,  C  C .  Jr.. 

etal.  (1977.  p  302*306)  MP  1094 

Aerosols  in  Greenland  snow  and  ice.  Kumai.  M..  (1977. 

p  341*350)  MP1725 

Primary  productivity  in  sea  ice  of  the  Weddell  region  Ack* 
ley.SF.etal.  (1978.  17pj  CR  78*19 

Ultrasonic  measurements  on  deep  ice  cores  from  Antarctica. 

Gow.  A  J..  et  al.  (1978.  p  48*50)  MP  1202 

Ultrasonic  tn\csiigation  on  ice  cores  from  Antarctica. 

Kohnen.  H .  ct  al.  (1979.  I6p)  CR  79*10 

Stratified  debris  in  Antarctic  ice  cores  Gow,  A.J .  et  al, 
(1979.  p.185-192)  MP  1272 

Ultrasonic  investigation  on  ice  cores  from  Antarctica 
Kohnen.  H  .  et  al.  (1979.  p.4865*4874)  MP  1239 

20-yr  cycle  in  Greenland  ice  core  records  Htbicr.  W  D .  Ill, 
ct  al.  (1979,  p  481*483)  MP  1245 

Ice  sheet  internal  reflections.  Ackley.  $  F.  et  al.  (1979. 

p  5675*5680)  MP  1319 

Subsurface  measurements  of  McMurdo  Ice  Shelf  Gow. 

AJ..  et  al,  (1979.  p.79*80)  .MP  1338 

Antifreeze'thermodriiimg.  central  Ross  ice  Shelf.  Zoiikov, 
LA..  (1979.  I2p)  CR  79*24 

Danish  deep  drill,  progress  report  February-March  1979 
Rand.  J  H..  (1980.  37p  j  SR  80*03 

Time-pnority  studies  of  deep  ice  cores  Gow.  A  J .  (1980. 

p  91-102]  MF1308 

South  Pole  ice  core  drilling.  1981-1982  Kuivmen.  K  C .  ct 
al.  (1982.  p  89-91)  MP  1621 

Chemical  fractionation  of  brine  in  the  McMurdo  Ice  Shelf 

Cragin.  J.H  .  et  al.  (1983.  16p )  CR  83*06 

Sea  ice  and  biological  activity  in  the  Antarctic  Qarke.  D  B . 
et  al.  (1984.  p  2087*2095)  MP  1701 


Army  research  could  reduce  dangers  posed  by  sea  ice  Tuck* 
er.  W.B.  (1984.  p.20-24]  MP  2168 

Baseline  acidity  of  ancient  precipitation  from  the  South  Pole. 

Cragin,  J.H.,  et  al.  (1984,  7p  j  CR  84*15 

Sea  ice  properties.  Tucker,  W.B.,  et  al.  (1984.  p.82*83) 

MP  2136 

Ice  drilling  technology.  Holdsworth.  G .  ed.  [1984,  142p.) 

SR  84-34 

Ice  dniling  and  coring  systems — a  retrospective  view  Selt- 
mann.  P.V.  et  al,  (1984.  p.l25*127)  MP  1999 

System  for  mounting  end  caps  on  ice  specimens  Cole. 

DM.etal,  (1985.  p.362-365)  MP  2016 

Structure  of  ice  in  the  central  part  of  the  Ross  Ice  Shelf. 
Antarctica.  Zotikov,  I.A .  et  al,  (1985.  p.39-44) 

MP  2110 

Chemical  fractionation  of  brine  in  McMurdo  Ice  Shelf.  Cra¬ 
gin.  J.H ,  et  al.  (1986,  p  307*313]  MP  2239 

Sea*ice  investigations  dunng  the  Winter  Weddell  Sea  Project. 

Ackley.  S.F..  et  al,  (1987,  p.88*89)  MP  2491 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea  Meese,  D.A .  (1989,  294p  j  MP  2656 
US  global  ice  core  research  program  West  Antarctica  and 
beyond.  Grootes,  P.M..  et  al,  (1989.  32p )  MP  2709 
Dominion  Range  ice  core  characteristics.  Antarctica. 

Mayewski,  P  A.,  et  al.  ( 1 990,  p  1 1  •  1  ^  MP  2707 

Chemical  and  structural  properties  of  sea  ice  in  the  southern 
Beaufort  Sea.  Meese,  D.A..  (1990,  p.32*35] 

MP  2728 

Ice  coring  drills 

General  considerations  for  dnll  system  design  Mellor,  M., 
etal.  [1976.  p.77.t  11)  MP856 

USA  CRREL  shallow  dnll.  Rand.  J.H .  (1976.  p.  1 33*1 37) 

MP873 

Ross  Ice  Shelf  Project  dnlling,  October-December  1976. 

Rand.  J.H..  (1977,  p.!50-l  52]  MP  1061 

Core  drilling  through  Ross  Ice  Shelf.  Zotikov,  I  A  .  et  al, 
(1979,  p  63*64)  MP  1337 

Danish  deep  drill,  progress  report:  February*March  1979. 

Rand,  J  H  .  [1980,  37p )  SR  80*03 

South  Pole  ICC  core  dnttmg,  1981*1982.  Kuivmen,  K.C..  et 
al,  (1982.  p  89*91)  MP  1621 

Ice  dnlling  technology  Holdsworth,  G.,  ed.  (1994.  !42p.) 

SR  84*34 

Ice*conng  augers  for  shallow  depth  sampling.  H.i)id.  J.H.,  et 
al.  (1985.  22p.)  CR  85*21 

Ice  cover 

Environmental  analyses  in  the  Kootenai  River  region.  Mon* 
Una.  McKim.  H.L.ei  81.(1976,  53p)  SR  76*13 
Water  resources  by  utellite  McKim,  H.L .  (1978,  p  164* 
169)  MP  1090 

Towing  ships  through  ice*clogged  channels  by  warping  and 
kedging.  Mellor.  M  .  (1979,  2lp)  CR  79*21 

Winter  surveys  of  the  upper  Susitna  River,  Alaska.  Bilello. 

M.A..  (1980.  30p.)  SR  80*19 

Electromagnetic  suteurface  measurements.  Dean.  A.M .  Jr.. 

(1981.  I9p)  SR  81*23 

Explosive  obscuration  sub-test  results  at  the  SNOW-TWO 
field  experiment.  Ebersole,  J.P ,  et  al,  (1984,  p  347*354) 

MP  1872 

Structure  to  form  an  ice  cover  on  nver  rapids  in  winter.  Per* 
ham.  R  E.,  (1986,  p.439*450)  MP  2128 

Microcomputef'based  image-processing  system  Perovich. 

D.K  ,  et  al.  (1988.  p.249*252)  MP  2385 

Light  reflection  and  transmission  by  sea  ice  covers.  Pero¬ 
vich.  D.K  .  (1990,  p.9557*9567j  MP  2761 

Ice  cover  effect 

Antarctic  sea  ice  dynamics  and  its  possible  climatic  effects. 

Ackley.  S  F .  et  al.  (1976,  p  53*76)  MP  1378 

Suppression  of  ice  fog  from  cooling  ponds.  McFadden,  T.. 

(1976.  78p)  CR7643 

Icc  and  navigation  related  sedimentation.  Wuebben.  J.L.,  et 
al.  (1978,  p  393*403)  MP  1133 

Turbulent  heat  tranifer  from  a  nver  to  its  ice  cover  Haynes, 
FD..elal.  (1979,  5p)  CR  79*13 

Analysis  of  velocity  profiles  under  ice  in  shallow  streams 
Calkins,  D.J.,  et  al,  (1981.  p.94*l  1 1)  MP  1397 

Effects  of  ice  on  coal  movement  via  the  inland  waterways. 

Lunardmi,  V.J..  et  al.  (1981.  72p)  SR  81*13 

Application  of  HEC-2  for  ice-covered  waterways.  Calkins. 

D.J..etal.  (1982.  p  241*248)  MP  1575 

Reservoir  bank  erosion  caused  and  influenced  by  ice  cover. 

Gatto,  LW..  (1982.  26p)  SR  82*31 

Using  the  DWOPER  routing  model  to  simulate  river  flows 
with  ice  Daly.  S  F .  et  al.  (1983.  19p )  SR  83*01 
Unsteady  river  flow  beneath  an  ice  cover  Ferrick,  M  G .  et 
al.  (1983.  p  254*260)  MP  2079 

Bank  recession  of  Corps  of  Engineers  reservoirs  Gatto, 
L.W..etal.  (1983.  t03p)  SR  83*30 

West  antarctic  sea  icc,  Ackley.  S  F .  (1984,  p  88*95) 

MP  1818 

Operation  of  the  U  S.  Combat  Support  Boat  (USCSBMK  I) 
on  an  ice*covered  waterway  Stubsud.  J ,  et  al.  (1984, 
28p)  SR  84*05 

Nitrogen  removal  in  wastewater  ponds.  Reed.  S  C..  (1984. 

26p]  CR  84*13 

Analysts  of  rapidly  varying  flow  m  icc*covercd  rivers  Fer* 
rick.  MG.  (1984.  p  359*368)  MP  1833 

Effect  of  ice  cover  on  hydropower  production  Yapa.  P.D . 

etal.  (1984.  p  231*234)  MP  1876 

Eievtromagnetic  pulse  propagation  in  dielectric  slabs  Ar* 
cone.  S  A .  (1984.  p.l763a773)  MP  199J 


298 


SUBJECT  INDEX 


Surfacing  submarines  through  ice.  Assur,  A..  rl984,  p  309* 
318j  MP 1998 

Erosion  of  northern  reservoir  shores  Lawson,  D.E ,  rl985, 
198p)  M  85*01 

Winter  tire  tests.  1980*81.  Biaisdell.  O.l,  et  al,  rl985. 

P  135*151)  MP2045 

Heat  transfer  m  water  flowing  over  a  honzontal  ice  >hect. 

Lunardtni,  V.J..  et  al.  (1986.  81p  j  CR  36*03 

Effects  of  water  and  ice  on  the  scattering  of  diffuse  reflc  .tors 
Jezek.  K.C.  et  al,  (1986,  p  259*269)  MP  2664 

Laboratory  study  of  flow  in  an  ice*covercd  sand  bed  channel. 

Wuebben.  J.L..  (1986.  p  3-14)  MP  2123 

Morphology,  hydraulics  and  sediment  transport  of  an  ice- 

covered  river.  Lawson,  D.E.,  ct  al,  (1986,  37p  ] 

CR  86*11 

DOD  floating  ice  problems  Cox,  C.F.N ,  (1987,  p.l51* 
154)  MP  2414 

Seismic  and  at  oustic  wave  propagation  working  group  report. 

Albert,  D.G .  et  al.  (1987,  p.2S3*25S]  MP  2419 

Estimating  Cn  square  over  snow  and  sea  ice  from  meteorolog¬ 
ical  quantities  Andreas,  £  L,  il988,  p.2S8*267] 

MP  2440 

Estimating  Cn  square  over  snow  and  sea  ice  from  meteorolog¬ 
ical  data.  Andreas.  £  L.,  (1988,  p  481*495] 

MP  2393 

Effects  of  an  ice  cover  on  flow  in  a  movable  bed  channel 
Wuebben,  J  L..  (1988.  p  137*146]  MP  2499 

Antitank  obstacles  for  winter  use  Richmond,  P.W ,  (1988, 
lip)  SR  88*19 

Using  the  Ground  Emplaced  Mine  Scattering  System  in  win¬ 
ter.  Richmond.  P  W.,  et  al.  (1988,  13p )  SR  88*27 
Assessment  of  hydraulic  structures  in  a  stream  after  seasonal 
ice  run.  Calkins,  D.J..  et  mI.  (1989.  12p.]  MP  2744 
High  frequency  acoustical  properties  of  saline  ice.  Jezek. 

K.C.  et  al,  (1989,  p  9-23]  MP  2686 

Cavitating  fluid  sea  ice  model.  Flato,  G.M.,  et  al,  (1990, 

P  239*242)  MP  2738 

Ice  cover  effect  on  river  flow.  Ashton,  G.D.,  (1990,  24p ) 

SR  90*08 

ICE  COVER  STRENGTH 

Mechanical  properties  of  sea  tee  Weeks.  W.F.,  e*  al,  (1967. 
80p.]  M  ii*a 

Ice  cover  strength 

Failure  of  an  ice  bridge.  DenHartog,  S.L.,  et  al.  (1976, 
I3p]  CR  76-29 

Force  estimate  and  field  measurements  of  the  St  Mi^s  River 
ice  booms  Perham,  R  E ,  (1977.  26p )  Ck  77*04 
Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
nver  ice  jams  Tatinclaux.  J  C.  et  al,  (1977,  45p  i 

CR  77*09 

lee  cover  forces  on  structures  Kerr.  A  D .  (1978.  p  123* 
134)  MP  879 

Ice  thickness-tensile  stress  relationship  for  load-bearing  ice 
Johnson.  P.R  .  (1980.  lip]  SR  80*09 

Evaluation  of  ice-covcrcd  water  crossings  Dean,  A  M  ,  Jr , 
(1980,  p  443*453)  MP  1348 

ice  characteristics  in  Whiteflsh  Bay  and  St.  Marys  River  in 
winter.  Vance,  G  P.,  (1980,  27p )  SR  80*32 

Ice  force  measurement  on  the  Yukon  River  bridge  McFad- 
den,  T.,  et  al.  (1981,  p  749*777)  MP  1396 

On  the  buckling  force  uf  floating  icc  plates.  Kerr.  A.D. 

(1981.  7p.)  CR  81*09 

Flow  velocity  profiles  in  icc*covercd  shallow  streams.  Cal¬ 
kins.  D  J .  et  al.  (1982.  p  236*247)  MP  1540 

In*situ  measuremer.ts  of  the  mechanical  properties  of  ice 
Tatinclaux.  J.C .  (1982.  p  326*334j  MP  1555 

Flexural  strength  and  elastu  modulus  of  ice  Tatinclaux. 

J.C.  ct  al.  (1982.  p.37-47]  MP  1568 

fee  properties  in  the  Greenland  and  Barents  Seas  during  sum¬ 
mer.  Overgaard,  S.,  et  al.  (1983.  p  142*164) 

MP  2062 

Model  tests  on  two  models  of  WTGB  140-foot  icebreaker 
Tatinclaux.  JC,  (1984.  I7p)  CR  84*03 

Deterioration  of  floating  ice  covers  Ashton.  G  D .  (1984, 
p  26-33)  MP  1676 

Variation  of  ice  strength  within  and  between  muUt)ear  pres¬ 
sure  ridges  in  (he  Beaufort  Sea.  Weeks,  WF.  (1984, 

P  134*139)  MP  1680 

Model  tests  in  ice  of  a  Canadian  Coast  Guard  R*class  ice¬ 
breaker.  Tatinclaux.  JC.  (1984.  24p)  SR  84*06 

Ice  deterioration  Ashton,  G  D .  (1984.  p  31*38) 

MP  1791 

Workshop  on  Ice  Penetration  Technology,  Hanover.  Nil. 

June  12-13,  1984  (1984.  345p )  SR  84*33 

Shopper's  guide  to  icc  penetration  Mcllor,  M  .  (1984.  p  I- 
35)  MP  1992 

Penetration  nf  shaped  charges  into  ice  Mcllor.  M  .  ( 1 984. 

P  137*148)  MP1995 

Mechanics  of  ice  cover  breakthrough  Kerr,  A  D  .  (1984. 

P  245*262)  .MP  1997 

Deterioration  of  floating  ice  covers  Ashton.  G  D .  (1985. 

P  177*182)  MP2122 

Ice  penetration  tests  Garcia,  N.B.  et  al.  (1985.  p  223* 
236)  MP  2014 

ln*tce  calibration  tests  for  an  elongate,  uniaxial  brass  icc  stress 
sensor.  Johnson,  J.B .  (1985,  p  506*510)  MP  1966 

Ice  cover  research  present  state  and  future  needs  Kerr. 

A.D.etal.  (1986.  p  384*399)  MP  2004 

Crushing  of  icc  sheet  against  rigid  c)lindrtcal  structures 
Sodhi.  D.S..  ct  al.  (1986.  p.l*l2}  MP  2018 


Second  Workshop  on  Le  Penetration  Te-''‘*'iology,  1986. 

(1986.  6S9p.]  SR  86-30 

Variability  of  Arctic  sea  tee  drafts.  Tucker.  W  B .  et  al, 
(1986,  p  237*256)  MP  2198 

On  the  profile  properties  of  undeformed  first  vear  sea  ice 
Cox.  G.F.N.,  et  al.  (1986,  p  257-330j  '  MP  2199 

Contribution  of  snow  to  ue  bridges  Coutermarsh,  B  A ,  et 
al,  (1987.  p.  133- 1 37)  MP  2192 

Numerical  simulation  of  flrst-year  sea  ice  Cox,  G  F  N ,  et 
al,  (1988,  p  12.449*12,4^  MP  2404 

Flexural  properties  of  freshwater  ice  sheets.  Gow,  A.J  .  et  al, 
(1989.  p  249*270)  MP  2652 

ICE  COVER  THICKNESS 

Antarctic  ice  sheet  Mcllor,  M .  (1961,  50p}  M  I*B1 
Greenland  ice  sheet.  Bader.  H ,  (1961,  18p)  M  1-B2 
Ice  cover  thickness 

Salinity  variations  in  sea  ice.  Cox.  G.F.N  .  et  al.  [1974, 
p.109-122)  MP  1023 

Remote  sensing  program  required  for  the  AIDJEX  model. 

Weeks,  W.F..  et  al.  (1974.  p  22*44)  MP  1040 

Stability  of  Antarctic  ice.  Weeitman.  J..  (1975,  p.lS9) 

MP  1042 

Remote  sensing  plan  for  the  AIDJEX  main  experiment 
Weeks.  W.F..  ct  al.  (1975.  p  21*48)  MP  862 

Thickness  and  roughness  variations  of  arctic  multiyear  sea  ice 
Ackley.  S  R,  ct  al.  (1976.  25p  j  CR  76-18 

Sea  ice  properties  and  geometry.  Weeks,  W.F,  (1976, 
pl37-Pl)  MP918 

Raiar  imagery  of  ice  covered  North  Slope  lakes.  Weeks. 

WF.etal.  (1977,  p  129-136)  MP923 

Remote  sensing  of  accumulated  frazil  and  brash  ice.  Dear,, 
A.M  .  Jf ,  (1977.  p  693-704)  MP  934 

Sea  ice  thickness  profiling  and  under-ice  oil  entrapment. 

Kovacs.  A..  (1977,  p.547-55dj  MP  940 

Ice  decay  patterns  on  a  lake.anver  and  coastal  bay  in  Canada 
Bilello.  M.A.,  (1977,  p.l20-t27)  MP  969 

Decay  patterns  of  land-fast  sea  ice  in  Canada  and  Alaska. 

Bileito.  M.A ,  (197?.  p.MO)  MP  1161 

Iceberg  thickness  profiting  using  an  impulse  radar.  Kovacs, 
A..  (1977.  p.140-142)  MP  1012 

Subsurface  measurements  of  the  Ross  Ice  Shelf.  McMurdo 
Sound.  Antarctica  Kovacs.  A,  ctal,  (1977.  p  146-148) 

MP  1013 

Sea  ice  studies  in  the  Weddell  Sea  region  aboard  USCGC 
Burton  Ishnct.  Ackley,  S  R.  (19??,  p  172*173) 

MP  1014 

Delineation  and  engmeenng  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  Selimann,  P.V..  et  al.  (1977, 
p432**.40j  MP1077 

Icebeig  thickness  and  crack  detection.  Kovacs.  A..  (1978, 
p.l3l.I45j  MP  1128 

Iceberg  thickness  profiting.  Kovacs.  A ,  ( 1978.  p  766*774] 

MP  1019 

Physical  measurement  of  ice  jams  1976*77  field  season. 

Wuebben.  J.L..  ct  al.  (1978. 19p )  SR  78*03 

Radar  profile  of  a  multi-year  pressure  ridge  fragment. 

Kovacs.  A..  (1978.  p59*62)  MP  1126 

Profiles  of  pressure  ridges  and  ice  islands  in  the  Beaufort  Sea 
Hnatiuk.  J..  ct  al.  (I97g,  p  519-532j  MP  1187 

Dynamics  of  near-shore  ice,  Kovacs.  A.,  ct  al,  (1978,  p  1  »* 
22]  MP  1205 

Remote  detection  of  water  under  ice*covercd  lakes  on  the 
North  Slope  of  Alaska.  Kovacs.  A ,  (1978,  p  448*458( 

MP  U;4 

Characteristics  of  icc  on  two  Vermont  rivers  Deck.  D  S . 

(1978.  30p)  SR  78*30 

Laboratory  experiments  on  icing  of  rotating  blades  Ackley. 

S.F.,  ct  al.  (1979.  p  85*92)  MP  1236 

Accelerated  ice  growth  in  rivers  Calkms,  D  J..  ( 1 979, 5p  j 

CR  79-14 

Dynamic  thermodynamic  sea  tee  model  Hibler.  W  D  .  III. 

(1979.  p  815*846)  MP  1247 

Brcjk'Up  of  the  Yukon  River  at  the  Haul  Road  Bridge  1979 
Stephens,  C.A..  et  al.  (1979.  22p  4^  Figsj  MP  1315 
Dynamics  of  near-shore  icc.  Kovacs.  A.  cl  al,  (1979. 

p.l81*207j  Mr  1291 

Point  source  bubbler  systems  lo  suppress  ice  Ashton  G  D . 

(1979.  P93-100)  MP  1126 

Icebreaking  concepts.  Mcllor.  M .  (1980.  18p.) 

SR  80-02 

Evaluation  of  tee  deflectors  on  the  USCG  icebreaker  Pohr 
5wr.  Vance.  G  P .  (1980.  37p  j  SR  80*04 

Performance  of  the  USCGC  Ktfntji  Bjy  icebreaker  Vance. 

G.P..(1980.  28p)  CR  80*08 

.Maximum  thickness  and  subseo.ucnt  dcca>  of  lake,  river  and 
favt  sea  ICC  m  Canada  and  Alaska  Bilcllo.  .M.A..  rl980. 
I60p]  CR  80*06 

Sea  ICC  growth,  drift,  and  decay  Htbicr.  W  D  ,  III.  {I9'v0. 

P  141*209)  .MP  1298 

Evaluation  of  icc-covcrcd  water  <.rossings  Dean.  A.M  .  Jr . 

(1980.  p  443*453)  MP  1348 

Icc  characlcnstics  in  Whitcfish  Bay  and  St  Ma'ys  River  in 
winter  Vance.  G  P.  (1980.  27p)  SR  80*32 

Modeling  a  variable  thickness  sea  lec  cover  Hibicr.  Vk.D  , 
III.  (1980.  p  1943-1973)  MP  1424 

Method  for  measuring  brash  icc  thickness  with  impulvc  radar 
Martinson.  C.R  .  cl  al.  (1981.  lOp)  SR  81*11 

Pooling  of  oil  under  sea  icc  Kovacs.  A  .  ct  al.  ( i  98 1.  p  9 1 2- 
922)  MP  1459 

.Morphology  of  sea  ice  pressure  ridge  saih  Tucker.  W  B .  ct 
al.  (I98I.P.M2)  MP  1465 


Ice-covered  North  Slope  takes  observed  by  radar  Weeks, 
W.F,  etal.  (1981.  17p)  CR  81*19 

Modeling  pressure  ndge  buildup  on  the  geophysical  scale 
Hibler,  W.D,  111,  (1982,  p  141*15>)  MP  1590 

Breakup  of  solid  ice  covers  due  to  rapid  water  level  variations 
Billfalk,  L.  [1982,  17p.}  CR  82*03 

Performance  of  a  point  source  bubbler  under  thick  ice 
Haynes.  RD .  et  al,  (1982.  p.1 11*121]  MP  1529 

Effects  of  conductivity  on  high-risolution  impulse  radar 
sounding.  Morey.  R.M  .  et  al.  (1982.  12p ) 

CR  82*42 

Numerical  simulation  of  the  Weddell  Sea  pack  ice  Hibler, 
W.D..  ill.  et  al,  (1983.  p  2873*2887)  MP  1592 

Properties  of  urea*doped  tee  in  the  CRREL  test  basin. 

Hirayama.  K ,  (1983,  44p  ]  CR  83*08 

Collapsible  restraint  for  measuring  tapes  Ueda.  H.T.. 

(1983,  12  col]  MP2335 

Ice  properties  m  the  Greenland  and  Barents  Seas  during  sum¬ 
mer  Overgaard.  S ,  et  al.  (1983,  p.l42*164) 

MP  2062 

Lake  ice  decay  Ashton.  G  D .  (1983.  p.83*86] 

MP  1684 

Changes  in  the  Ross  Ice  Shelf  dynamic  condition  Jezek. 

KC.  (1984.  p  409*416)  MP  2058 

Depen  fence  of  crushing  specifle  energy  on  the  aspect  ratio 
and  the  structure  velocity  Sodhi.  D.S..  et  al.  (1984, 
p  363*374)  MP  1708 

On  the  role  of  ice  interaction  in  marginal  ice  zone  dynamics 
Leppiranta.  M..  el  al.  (1984,  p  23*29)  MP  1781 

Ice  jams  in  shallow  nvers  with  floodplain  flow  Discussion 
Bcltaos,  S ,  (1984,  p  370*371)  MP  1798 

Computer  simulation  of  ice  cover  formation  in  the  Upper  St 
Lawrence  River  Shen,  H  T .  et  al.  (1984,  p  227*245) 

MP  1814 

Structure  of  first-year  pressure  ridge  sails  in  the  Prudhoe  Bay 
region.  Tucker.  W  B ,  et  al,  (1984.  p  115-135) 

MP  1837 

Shopper’s  guide  to  ice  penetration.  Mellor,  M.,  (1984.  p,  I- 
35)  MP  1992 

Determining  the  characteristic  length  of  floating  ice  sheets  by 
moving  loads  Sodhi,  D  S ,  et  al,  (1985,  p  155-159) 

MP  1855 

Unified  degree-day  method  for  river  ice  cover  thickness  simu¬ 
lation  Shen.  HT..  etal.  (1985,  p  54*62)  MP  2065 
Numerical  modeling  of  sea  ice  dynamics  and  ice  thickness 
Hibler,  W.D .  Ill,  (1985,  50p )  CR  85*05 

Sheet  ice  forces  on  a  conica  structure  an  experimental  study 
Sodhi.  D.S ,  et  al.  (1985.  p  46*54)  MP  1915 

Measuring  multi*year  sea  ice  thickness  using  impulse  radar. 

Kovacs.  A.,  et  al.  (1985.  p  55*67)  MP  1916 

Numerical  simulation  of  Northern  Hemisphere  sea  ice  varia¬ 
bility.  1951*198^  Walsh.  J.E..  et  al.  [1985.  p.4847* 
4865)  MP  1882 

Bleciromagneiic  properties  of  multi-year  sea  ice  Morey. 

R.M..  et  al.  [1985.  p.l5l*l67}  MP  1902 

Role  of  plast.  -ce  interaciion  m  marginal  ice  zone  dynamics 
Leppiranta.  M..  et  al.  (1985.  p  1I.8Q9-I1.909) 

MP  1544 

Impulse  radar  ’oundmg  of  level  flrst-year  sea  ice  from  an 
icebreaker  Martinson.  CR.,  (1985,  9p)  SR  85*21 

Short-pulse  radai  investigations  of  freshwater  ice  sheets  and 
brash  ice.  Arcone,  S  A  .  et  al.  (1986.  lOp ) 

CR  86*06 

Eleuiromagnetic  properties  of  sea  ice  Kovacs.  A .  et  al, 

(1986.  p.57  133)  MP  2197 

Variability  o*  Arcfc  sea  ice  drafts  Tucker.  W  B .  ct  al. 

[1986.  p.2.  -256)  MP  2198 

Roriabic  hot  water  ice  Jnll  Tucker.  WB.  et  al.  [1986. 

P  549*564)  MP  2202 

Calibrating  HEC-2  in  a  shallow,  ice*covered  river  Calkins. 

DJ.etal.  [1986.  25  refs )  SR  86*34 

Sea*ice  investigations  during  the  Winter  Weddell  Sea  Project 
Ackley.  S  F.  et  al.  (1987.  p  88*89)  MP  2491 

Airborne  eteciromagnelic  sensing  of  sea  ice  thickness  Beck¬ 
er.  A.,  el  al.  1 1 987.  77p  j  MP  2673 

Portable  hoi*waier  ice  drill  Tucker.  W.B.  ct  al.  [1987, 
p  57*64)  MP  2236 

Meaiuremeni  of  characteristic  length  of  floating  ice  sheets 
Sodhi.  DS.[n87.np  (Ch.7)j  MP  2480 

Airborne  river*tcc  thickness  profiles  Arconc.  S  A  ,  ct  af. 

[1987.  p.330.340)  MP  2312 

Airborne  electromagnetic  sounding  of  sea  tcc  thickness  and 
sub-icc bathymetry  Kovacs.  A  . etal.  (1987.  p  289*31 1) 

MP  2332 

Ice  thickness  distribution  across  the  Atlantic  sector  of  the 
Antarctic  Ocean  in  midwinter.  V.adhams.  P  .etal.  (1987. 

P  14.535*14.552)  MP  2314 

Sea  ICC  thickness  and  sub'icc  bathymetry.  Kovacs.  A  ctal. 

(1987.  40p)  CR  87*23 

Airborne  measurement  of  sea  icc  thickness  and  subicc  bath¬ 
ymetry  Kovac'..  A  .  ct  al.  [1988.  p  1 1 1*120) 

MP  2345 

Cicclromagneiic  measurements  of  a  second-year  sea  tcc  floe 
Kovacs.  A  ctal.  (1988.  p  121-136)  MP  2346 

Preliminary  results  of  an  experiment  using  a  16  ft  x  50  ft  long 
frazil  collector  line  array  Perham  R  h  .  (1988.  p  I  39 
156)  MP  2474 

Numerical  simulation  of  fust-year  sea  ice  Cox.  G  F  N  .  cl 
al.  (1988.  p  12.449*12.460,  MP  2404 

Imjsn  River  icc  b<Kim  Perham.  R  L.  <1988.  lOp, 

.SR  M-22 


299 


SUBJECf  INDEX 


Ice  cover  thickness  (coat.) 

Using  the  Ground  Emplaced  Mine  Scattering  System  in  wm> 
ter  Richmond.  PW.etal,  tl988,  !'•>]  SR  88*27 
Thin  ice  growth.  Ashton.  G.D.,  fl989,  p  564*566j 

MP  2657 

Fracture  toughness  of  columnar  fre.»hwater  ice.  Bentley. 

D  L ,  ct  al.  (!989.  p  7-20j  MP  2545 

Concurrent  remote  sensing  of  arctic  sea  icc  from  submarine 
and  aircraft  Wadhams.  P ,  et  al.  tl989.  20p } 

MP  2697 

River*ice  mounds  on  Alasiia’s  North  Slope  Arcone.  S.  A  .  et 
al.  (1989,  p.288*290j  MP  2563 

Penetration  of  floating  ice  sheets  with  cylindrical  indentors 
Sodhi,  D.S ,  ct  al.  (1989,  p  104)  MP  2688 

Sea  ice  thickness  n  easurement  Kovacs.  A .  ct  al,  rl989, 
p.394*424j  MP  2693 

Ice  strength  estimates  from  submarine  topsounder  data 
DiMarco  R..  et  a),  (1989.  p  425*426)  MP  2691 

Development  of  an  airborne  sea  ice  thickness  measurement 
system  and  field  test  results  Kovacs.  A  .  et  al.  (1989. 
'7p)  CR  89*19 

Algoiithm  for  e  .traction  of  ice*thickness  data  from  short 
pulse  radar  signals  Rick,  L .  et  al.  (1990.  p  137*145) 

MP  2698 

Measurement  of  sea  icc  thickness  using  electromagnetic  in¬ 
duction  Holladay,  J  S ,  et  al.  (1990,  p.309*315) 

MP  2590 

Snow  cover  effects  on  antarctic  sea  ice  thickness  Ackley. 

SF..etal.  (1990.  p  16*21)  MP  2726 

Airborne  sea  ice  thickness  sounding  Kovacs,  A ,  et  al. 

(1990,  p.225-229)  MP  2737 

Sea  ice  thicknes.*  versus  impulse  radar  time*of'flight  data 
Kovacs.  A ,  et  at,  *1990.  p  91*98)  MP  2704 

Radar  surveying  of  tne  bottom  surface  of  ire  covers  Arcone. 

SA.,  etal,  (1S90,  p30*39)  MP  2766 

Sea  ice  in  the  polar  regions  Cow,  A  J ,  et  al.  (1990.  p47* 
122)  MP  2750 

Ice  cracks 

Investigation  of  ice  forces  on  vertical  structures  Htrayama. 

K..etal.  (1974,  I53p)  MP  1041 

Misgivings  on  is^  static  imbalance  as  a  mechanism  for  sea  ice 
cracking  Ackley,  S  F.,  el  al,  (1976,  p  85*94) 

MP  1379 

Iceberg  thickness  and  crack  detection  Kovacs.  A..  (1978. 

p.l31*145j  MP  1128 

Mechanical  properties  of  polycrystalline  icc  Mellor.  M  , 
(1980,  P.2P-245)  MP  1302 

Bending  and  buckling  of  a  wedge  on  an  elastic  foundation 
Nevet,  D.E..  (1980.  p  278*288]  MP  1303 

Fracture  behavior  of  icc  in  Charpy  impact  testing  Itagaki, 
K.etal,  (1980,  I3p)  CR  80*13 

Acoustic  emission  and  deformation  response  of  fintle  ice 
plates.  Xirouchakts,  P.C.  et  al.  (1981.  p  123*133) 

MP  1436 

Acoustic  emission  and  deforma’.ion  response  of  f  nte  ice 
plates  Xirouchakis,  P  C.  ct  al.  (1981,  p  385*394] 

MP  1455 

.Study  on  the  tensile  strength  of  ice  as  a  function  of  grain  size 
Currier.  J.H..  et  al.  (1983.  38p  ]  CR  83*14 

Influence  of  gram  size  on  the  ductility  of  icc.  Cote.  D  M  . 

(1984,0.150*157)  .MP  1686 

Expenmental  determination  of  buckling  loads  of  cracked  ice 
sheets  Sodhi,  DS.  ct  al.  (1984.  p.l83*l86) 

MP  1687 

Dependence  of  crushing  specific  energy  on  the  aspect  ratio 
and  the  structure  velocity  Sodhi,  DS.  et  al.  (1984. 

P  363*374)  MP  1708 

Gram  growth  and  the  creep  behavior  of  ice  Cole.  D  N! . 

(1985,  p.187-189)  MP  1862 

Theory  of  microfracturc  healing  in  ice  Coibcck.  S  C . 

(1986,  p  89*95)  MP2146 

Fracture  toughness  of  model  icc  Dempsey.  J,P.  ct  al. 

(1986.  p.365-376)  .MP2125 

Effect  of  grain  size  on  the  internal  fracturing  of  poi)crystailine 
icc.  Cole.  D  M.  (1986.  71p)  CR  86*05 

Small'scale  projectile  penetration  in  saline  icc  Cole,  D  M  . 

ct  al.  (1986.  p  415*438)  MP  2201 

Crack  nucication  in  poKcrysialline  ICC  Cole.  D  M  .  (1988 
p.79*87)  '  MP  2325 

Fracture  toughness  of  urea  model  icc  Bentley.  D  1. .  ct  ai, 
(1988.  p  289*297)  MP  2348 

Verification  tests  of  the  surface  integral  method  for  calculat¬ 
ing  structural  icc  loads  Johnson,  J  B .  et  ai.  (1988.  p  449* 
456)  .MP  2353 

Fracture  of  S2  columnar  freshwater  ice  floating  double  can* 
liievcr  beam  tests  Bentley.  D.I. .  ct  al,  (1988,  p  152* 
16i)  MP  2493 

Fracture  toughness  of  coIum^^r  freshwater  icc  Bcni'cy, 
DL.  etal.  (1989.  p  7*20)  MP  2445 

ICE  CREEP 

Mechanical  properticv  of  sea  icc  Weeks.  W  I* .  cl  al.  (1967. 
80p)  M  n*C3 

Ice  creep 

Mechanics  of  ICC  Glen  J  W .  (1975.  ajp )  .M  II*C2b 
Creep  theory  for  a  floating  ICC  sheet  N’cvel  I)  1’.  (1976, 
98p)  SR  76*04 

Geodetic  positions  of  borehole  sites  in  Greenland  Mock. 

SJ.  (1976.  7p,  CR  76*41 

Rheology  of  ICC.  Fish.  A.M  .  (1978  196p  )  .MP  1988 

Creep  rupture  al  depth  m  a  told  itc  sheet  Colbctk.  S  C .  ci 
al.  (I978,p.733j  .MPII68 


Polycrysialline  tee  mechanics.  Hooke.  R.L.,  et  al,  (1979. 

16p.)  MP  1207 

Some  promising  trends  in  ice  mechanics.  Assur,  A .  (1980, 
pl*lS]  MP  1300 

Mechanical  properties  of  polycrystaltme  ice.  Mellor,  M., 
(1980.  p  217*245)  MP  1302 

Mechanicalproperiiesorpolycrystallineice.  Hooke.  R  L  .et 
al.  (1980.  p  263*275)  MP  1328 

Cyclic  loading  and  fat.gue  in  tee  Mellor.  M .  et  al,  (1981, 
p  41*53)  MP1371 

Glacier  mechanics  Mellor.  M .  (1982,  p  455-474) 

MP  1532 

Polycrystalline  ice  creep  in  relation  to  applied  stresses  Cole. 

D.M  .  (1983,  p  614*621)  MP  1582 

Stress/stram/time  relations  for  ice  under  uniaxial  compres* 
Sion.  Mellor.  M..  ct  al.  (1983.  p.207*230)  .MP  1587 
Stress  measurements  in  ice  Cox.  GFN..  et  al.  [1983, 
31p.}  CR  83*23 

Relationship  between  creep  1  strength  behavior  of  ice  at 
failure  Cole,  D.M.,  (19?  •  p  189*197)  MP  1681 

Effect  of  stress  application  rate  on  the  creep  behavior  of  poly* 
crystalline  tee  Coic,  D  M .  (1983.  p.454-459) 

MP  1671 

Influence  of  gram  size  on  the  ductility  of  ice.  Cole,  D  M  . 

(1984.  p  150*157)  MP  1686 

Gram  growth  and  the  creep  behavior  of  tee.  Cole,  D  M  . 

(1985.  p  187*189)  MP  1862 

Evaluation  of  the  rheological  properties  of  columnar  ridge  sea 
ice.  Brown.  R.L.  et  al.  (*986,  p 55*66)  MP  2177 
Shape  of  creep  curves  in  frozen  soils  and  polycrystalline  icc 
Fish,  A.M ,  (1987,  p  623*629)  MP  2329 

Ice  crossings 

Height  variation  along  sea  ice  pressure  ridges  Hibler.  W.D.. 

ni.  Cl  al.  (1975.  p  191*199)  MP  848 

Icc  thickness-tensile  stress  relationship  for  load*beartng  ice. 

Johnson.  P  R..  (1980.  1  Ip )  SR  80*09 

Evaluation  of  ice-covered  water  cross*.''XS  Dean,  A.M  ,  Jr.. 

(1980,  p  443*453)  MP  1348 

Snow  m  the  construction  of  icc  badges  Coutermarsh.  B  A  . 

et  al,  (1985,  12p)  SR  85*18 

Contribution  of  snow  to  ice  bridges  Coutermarsh.  B  A  .  et 
al.  (1987,  p  133*13?)  MP  2192 

Winter  bndging  exercise  on  thick  ICC  F<  »  McCoy ,  W'lscon* 
sin,  1988  Coutermarsh.  B  A .  (1990  24p) 

SR  90*10 

Ice  crystal  formation 

Compressed  air  seeding  of  supercooled  fog  Hicks.  J.R  , 
(1976. 9p)  SR‘'d*09 

Use  of  compressed  air  for  supercooled  i  \  divre;»«l  Wein¬ 
stein.  A  I ,  et  at.  (1976.  p  1226*. 231}  MP  1614 

Ice  CTystal  growth 

Crystal  alignments  m  the  faM  ice  of  Arc’  Alaska  Weeks. 

W.F..  ctal.  (1979.21P)  CR  79*22 

Introduction  to  the  basic  ihermodynamus  of  cold  capillary 
systems  Colbeck.  S  C.  (1981. 9p)  SR  81*06 

Conliguration  of  tee  m  frozen  media  Colbeck.  S  C .  (1982. 

p  116*123)  MP1512 

Ice  crystal  morphology  and  growth  rates  it  low  supcrsaiura* 
lions  and  high  temperatures  Coibcck.  SC.  (t*>E3. 
p  2677*2682)  MP  I5n 

Theory  of  metamorphism  of  dry  snow  Colbeci.,  S  C , 
(1983,  p  5475*5482)  MP  1603 

Frazil  ICC.  Daly.  S  F .  (1983.  p  218*223)  MP  2078 

Pfszil  ice  dynamics  Daly.  S  F.  (198^.  46p.)  M  >^4*01 
Comments  on  “Theory  of  metamorphism  of  dry  snow'  by 
SC  Coibcck  Sommcrfcld.  R  A.  (I98J.  p 4'/63*4'»65i 

MP  1800 

Dynamics  of  frazii  ice  formation  Daly.  S  F .  c;  al.  ^  *  984. 

p.161-172)  MP  1829 

Icc  cfyvtal  growth  in  subcooled  NaCI  solutions  Sullivan, 
J  M  .  Jr .  ct  al.  (1985.  p  527*532)  .MP  2100 

Temj^nture  dcpcndci.w  •  T  the  equihbrium  fnnn  of  ;•  • 
Coibcck.  S  C .  (1985.  p  72'.,  *  *:  MP  19.9 

Growth,  structure,  and  properties  of  fee  itc  '  r 

ct  al.  (1986.  p9*l64)  ' 

Gram  growth  m  unstrained  polycrysiaihn*.  ice  w,  A  J  . 

(1987.  p(CI)277.(CI)28l)  MP  2231 

Snow  metamorphism  and  classification  Coibcck.  SC. 

(1987,  p  1*35)  MP  2265 

Wet  precipitation  in  vubfreezing  air  below  gtoud  mfluences 
radar  backvcaticnng.  Coibcck.  SC  7.  pi  35*  1 44) 

MP  2297 

.Metz  ;.  rpnivm  and  classification  of  seasonal  snow  crystals 
ColUck.se.  (1987.  p3*34,  MP  2438 

Icc  crystal  tut*  tel 

Apparent  anomaly  in  frci  emg  of  ordinarv  water  Swmzow. 

GK.(l97o.  23p)  CR  76*20 

Icc  crys'a*  formation  and  supercooled  fog  dissipation 
Kumai.  .M.;I‘tH2.  p570  5g7)  MP  1539 

I'razil  ICC  d^ ‘atnics  Daly.  S  F .  (196*  •6p  )  M  84*01 
Ice  civstal  optics 

Nca  •infrared  reflectance  of  snow-covered  substrates  ()'- 
Hi-.n.  :j  \\  .  ct  al.  (I  i81.  I7p,  CR  81*21 

Icc  crystal  structure 

Growth  and  mechanical  properties  of  river  and  lake  tec 
Ramscicr.  R  O .  (1972.  243p )  MP  1883 

Physicsofice  Glen.  J  W.  j|974  8lp)  .M  n*C2a 

Cry  'tal  fabrics  of  Weal  »\r  larclic  ice  sheet  Gow ,  A  J  .  ct  al. 

(1976,  p  1655*1677,  MP  1382 

llcsitrai  strength  of  uc  »n  temperate  lakes  Oow.  AJ. 
(1977,  p  247-256)  MP  1063 


Abnormai  internal  faction  peaks  m  single-crystal  ice.  Stall¬ 
man.  P.E,  ctal,  (1977,  I5p)  SR  77*23 

Radar  anisotropy  of  "ea  ice  Kovac«,A..etal.(1978,p  171* 
201)  MPlin 

Preferred  crystal  orientations  m  Arctic  Ocean  fast  ice. 

Weeks.  W.F .  et  al,  (1978,  24p )  CR  78*13 

Ultrasonic  measurements  on  deep  ice  cores  from  Antarctica. 

Gow,  A.J .  et  al,  (1978.  p  48*50)  MP  1202 

X-ray  mesvuiement  of  charge  density  in  ice.  itagaki.  K.. 

(1978.  I2p;  CR  79*25 

Radai  anisotropy  of  ' ice.  Kovacs.  A.,  ct  al,  (1978, 
p  6037*6046)  MP  1139 

Ultrasonic  investigation  on  ice  cores  from  Antarctica. 

Kohnen.  H.,  el  al.  (1979.  16p )  CR  79*10 

Ultrasonic  investigation  on  ice  cores  from  Antarrttca. 

Kohnen.  H  ct  al.  (1979.  p  4865-^f 74,  MP  1239 

Anisotropic  i  .opcrtiesof  sea  ice.  K,jv..cs,  A.,  el  ai.  (1979. 

p574U.575^  MP  1258 

Crv  stal  atig‘  .t.icn* ,  in  the  fast  ice  of  Arctic  Alaska  Weeks. 

WF.,ctal.  (n79.  2Ip)  CR  79*22 

Anisotropic  properties  of  sea  ice  in  the  50*150  MHz  range. 

Kovacs,  A  et  tl.  (1979.  p  324*353)  MP  1620 

Crystal  alignments  in  the  fast  tee  of  Arctic  Alaska  Weeks, 
W.F.,  ct  tl.  (1980.  p.l  137-1 146)  MP  1277 

Sea  ice  anisotropy,  electromagnetic  properties  and  strength 
Kovacs,  A.,  et  al.  [1980,  18p)  CR  80*20 

Acoustic  emission  and  deformation  response  of  finite  ice 
plates  Xiroucliakis,  P.C ,  ct  al.  ( 1  ‘’81 ,  p  385*394) 

MP  1455 

Growth,  structure,  and  properties  of  sea  ice.  Weeks.  W.F.. 

el  al.  (1982.  130p)  M  82*01 

Configuration  of  ice  in  frozen  nrdia.  Coibcck.  S  C .  rl982, 
p.l  16*123)  MP1512 

Acoustic  emissions  from  polycrystallir:  ice  St  Lawrence. 

W.F.  et  al.  (1982.  p  183*199)  MP  1524 

Acoustic  emissions  from  polycry-.latline  icc.  St  Lawrence. 

WF.  etal.  (1982.  I5p)  CR  82*21 

Polycrystalline  ice  creep  tn  relation  to  applied  stresses  Cole. 

DM.(1983.  P614-621)  MP  1582 

ice  crystal  morphology  and  growth  t  ties  at  low  supersatura* 
tions  and  hign  temperatures  Coibcck.  SC..  (1983, 
p.2677-2682)  MP  1537 

Properties  of  sea  ice  in  the  coastal  zoues  of  the  polar  oceans 
Weeks,  W  F.,  et  al.  (j9S3.  p  25*41)  MP  1604 

Study  on  the  tensi's  .»irength  of  ice  as  a  function  of  gram  size. 

Curr’cr.  J.H  .  et  al.  (1983,  38p)  CR  83*14 

Snow  charactcrtzaiion  at  SNOW.ONE*B  Berger,  R.H  ,  cl 
al.  (1983,  p  155*195)  MP  1847 

Utilization  of  the  snow  field  test  series  results  for  development 
ot  a  snow  obscuration  primer.  Ebersote.  J.F ,  et  al.  1 1983. 
p  209*217)  MP  1692 

Compressive  strength  of  frozen  silt  /hu.  V .  ct  al.  (1984. 

p3*l5)  MP1773 

Mechanical  properties  of  sea  ice  a  status  report  Weeks. 

W  F.  ct  al.  (1984,  p  135*198)  MP  1808 

Quiet  freezing  of  li^es  and  the  concept  of  orientation  textures 
in  lake  ICC  sheets  Gow,  A  J .  [1964,  p,  137*149) 

MP  1828 

Crystalline  structure  of  urea  icc  sheets  used  m  modeling  in  the 
CRREL  lest  basin  Gow.  A.J  .  [1984.  p  241-253) 

MP  1835 

Crystalline  structure  of  urea  ice  sheets  Gow,  A  J  ,  (1984, 
48p)  CR  84*24 

Structure  and  the  compressive  strength  of  icc  from  pressure 
ridges  Richter.  J  A  .  cl  al.  (1985.  p  99-102j 

MP  1849 

Ice  electrical  properties  Gow.  A.J  .  (19**  p  o*82) 

MP  1910 

Temperature  dependence  of  the  cquilib.ium  form  of  icc 
Colbeck.  SC.  (1985.  p 726*732)  .MP  1939 

Orientation  'exiurcs  in  icc  sheets  of  quietly  fiozcr  lakes 
Gow.  A  J.  [1986.  p  247*258)  MP2II8 

Crystal  structure  of  Fram  Strait  sea  ice  Gow,  A  J  .  cl  at. 

*1986.  p  20*29)  MP  2221 

Ob»crv«'*''nv  ot  the  backscaitcr  fr<»nt  snow  at  millimclcf 
wavelergths  Berger.  R  M  .  cl  al.  1 1986.  p  31 1*3 16) 

MP  2665 

Compressive  defoaiia'*on  of  columnar  sea  icc  Brown,  R.L . 

ct  al.  (1986.  p  241*252)  MP  2124 

Laboratory  and  field  studio  of  icc  friction  coefficient  Tattn* 
claux.  J  C .  ct  al.  (1986.  p  389*400)  MP  2126 

Growth,  structure,  and  properties  of  sea  icc  Weeks.  W  F  . 

ct  al.  (1986.  p 9*164)  MP  2209 

nrfect  ofgrain  size  on  the  internal  fracturing  of  polycrystalline 
ICC  Cole.  D  M..  (1986.  71p)  CR  86*05 

Optical  properties  of  sea  ice  structure  Oow.  A  J .  (1986. 

P  264*271)  MP  2257 

Microwave  dielectric,  structural  and  salinity  projicrtics  of  sea 
ICC  Arcone.  S  A,,  ct  al.  (1986.  p  832*839)  MP  2188 
Tnasial  testing  of  first-year  sea  icc  Rtchicr-Mcngc.  J  A  ,  ct 
al.  (1986.  4Ip)  CR  86*16 

Confined  compressive  strength  of  horizontal  first*year  sea  icc 
samples.  Richter-Mcngc  J  A  .  (198".  p  107*207) 

MP  2193 

Annealing  rccrystalh/ation  in  laboratory  and  naturally  de¬ 
formed  ice  Gow.AJ  c{«l.(1987.p(Cl)27l.(Cl)276) 

MP  2230 

(Jrain  growth  m  unstrained  psdycrvsiallinc  icc  (iow.  A  J  . 

(1987.  p(CI)277.(Cl)281,  ‘  .MP  2231 

Sei-ice  crystal  structure  and  salinity,  Hebron  I  mrd.  I.abra* 
dor  Gow.A.J..  (198?  I8p.)  CR  87*04 


300 


SUBJECT  ind:  X 


Dielcctnc  properties  of  strained  ice.  2  Effect  of  sample 
preparation  method.  Itagaki,  K  .etai.(1987.p  149*  153) 

MP  2357 

Physical  properties  of  summer  ^a  tee  in  the  Pram  Strait,  June- 
July  1984.  Cow.  A.J..  et  al.  (1987.  Sip.)  CR  87*16 
Straifi  rale  and  srain«siie  ejects  in  ice  Cole,  D  M .  rl987, 
p.274-280]  MP23U 

Some  observations  on  the  character  of  snow.  Townsend, 
R.A.etal,  (1987.p48-53j  MP  2397 

Flexure  and  fracture  of  macrocrystalline  SI  type  freshv^ater 
ice.  Dempsey,  J.P.,  et  al,  (1988.  p  39-46)  MP  2318 
Crack  nucleation  in  polycrystalline  ice.  Cole.  D.M..  (1988. 

p.79-87)  MP  2325 

Emerging  meteorite;  crystalline  structure  of  the  enclosing  ice 
Cow,  A.J..  et  al.  (1989,  p  87-91]  MP  2503 

Vector  analysts  of  ice  petrographic  data  Ferrick,  M  0 ,  et 
al.  (1989.  p  129-141]  MP  2754 

Models  of  the  mechanical  properties  of  ice.  Richter-Menge. 

J.A ,  et  al.  (1989,  p.87-99)  MP  2687 

Physical  properties  of  sea  ice  from  the  Weddell  Sea  Etcken. 
H  ,  et  al,  (1990,  p  28-32j  MP  2727 

Ice  crystals 

Producing  strain-free  flat  surfaces  on  single  crystals  of  ice 
comments.  Tobin,  T.M ,  (1973,  p.5t9-520] 

MP  1000 

Measunng  the  uniaxial  compressive  strength  of  ice  Haynes. 

r.D.,  et  al,  (19'»7.  p  213-223]  MP  1027 

Effect  of  temperature  and  strain  rate  on  the  strength  of  poly- 
crystalline  icc  Haynes,  F.D .  (1977.  p  107-111] 

.MP  1127 

Dielcctnc  properties  of  dislocation-free  ice  Itagakt,  K  . 

(1978,  p.207-217j  MP  1171 

Polycrystalline  ice  mechanics.  Hooke.  R.L..  et  al.  (1979. 

t6p]  MP  1207 

Dynamics  of  near-shore  ice,  Kovacs.  A.  et  at.  (1979. 

p.181-207]  MP  1291 

Preparation  of  polycrystalline  ice  specimens  for  laooratory 
experiments  Cole.  D  M  ,  (1979,  p  15  ‘159] 

MP  132? 

I  'schanical  properties  of  polycrystalline  ice  Mellor,  M., 

(1980.  p  217-245]  MP  1302 

Mechti.ical  properties  of  polycrystalline  icc  Hooke.  R.L ,  et 
al.  (1930,  p  263-275]  MP  1328 

elic  loading  and  fatigue  in  ice.  Mellor,  M  .  et  al,  (1981. 
p41-53j  MPI371 

Charged  dislocatmn  in  ice  2  Cont'.bution  of  dielectric 

relaxation,  lugaki,  K..  (1982.  I5p.]  CR  82-07 

Attenuation  and  backscatter  for  snow  and  sleet  at  96,  UO,  and 
225  OHi  Nemanch.  J..  et  al.  (1<»84.  p4|-52j 

MP  1864 

Structure  of  ice  in  (he  central  pan  of  the  Ross  Ice  Shelf. 
Antarctica  Zotikov,  1  A .  et  al  (1985,  p  39-44) 

MP2110 

Ice  catting 

Cutting  icc  with  high  pressure  water  jets  Mellor,  M  ,  et  al. 

(1973.  22p)  MP  1001 

Development  of  large  ICC  saws  Oarflcld.  D  E  .et  al.  (1976. 

I4p)  CR  76-47 

Dynamics  and  energetics  of  parallel  motion  (o'^-s  for  cutting 
and  bonng  Mellor.  M .  (1977.  85p  j  CR  77-07 

Transverse  rotation  machines  for  cutting  and  boring  in  perma¬ 
frost.  Mellor,  M..  (1977,  36p.)  CR  77-19 

Design  for  cutting  machines  in  permafrost  Mellor,  M  . 

(1978, 24pj  CR78-If 

Icebreaking  concepts  Mellor,  M .  (1980,  18p } 

SR  80-02 

Mechanics  of  cutting  and  boring  in  permafrost  Mcilnr.  M  . 

(1980,  82p]  CR  80-21 

Equipment  for  making  access  holes  through  arctic  sea  icc 
Mellor,  M..  (1986.  34p)  SR  86-32 

Tactical  btidging  during  winter  1986  Korean  bridging  exer¬ 
cise.  Coutermarsh,  3  A..  (1987,  23p)  SR  87-13 

Exothermic  cutting  of  frozen  materials  Garfield,  D.E .  et  al, 
(1987.  p  181-183]  Mr  2264 

Planing  machines  for  building  runways  on  ice  Mcilnr,  M  . 

(1989,  8p  -f  attachments)  MP  2505 

Penetration  of  floating  tee  sheets  with  cylindrical  mdcniors 
Sodhi.  DS.  (1989.  p 377-382]  MP  2485 

Experiments  on  the  cutting  process  in  ICC  Ueda  MT.ctal. 

(1989.  36p)  CR  89-05 

Factors  affecting  rates  of  ice  cutting  with  a  chain  «aw  Cou¬ 
termarsh.  B  A..  (1989.  I4p  ]  SR  89-24 

Winter  bridging  exercise  on  thick  ice  Fort  .McCo>,  Wiscon¬ 
sin.  1988.  Coutermarsh.  B  A  .  (1990.  24p  j 

SR  90-10 

Ice  dims 

Field  investigations  of  a  hanging  ice  dam  Bcltaos.  8 .  et  al. 

(1982.  p.475-488)  MP  1533 

Field  investigation  of  St  Uwrcn,.e  River  hangit  g  icc  dams 
Shen.H.T.etal.  (1984.  p  241-249]  MP  IR30 

St  Lawrence  River  hanging  icc  dams,  winter  1983  1984 
Shen.  H  T..  et  al.  (1984.  85p )  MP  21  /8 

Structure  to  form  an  ice  cover  on  river  rapids  m  winter  Per 
ham.  K  E..  (1986.  p 439-450)  MP  2I2H 

Jokulhiaups  from  tee-dammed  .Strandlinc  l.al>.c.  Alaska 
Sturm.  M.etal.  (5987.  p 79*94)  MP  230' 

JOkulhtaups  from  Strandlinc  l.akc.  Alaska  (cspcciall)  >  i 
1982  event)  Sturm.  M ,  ci  al.  (1989,  I9p » 

MP  2520 


Ice  dating 

C- 14  and  other  isotope  studies  on  natural  ice  Ocschger.H.. 

et  al.  (1972.  f  D70-D92)  MP  1052 

Dating  annual  luy.is  of  Greenland  ice.  La*  ay,  C  C .  Jr , 
etal,  (1977.  p  302-306)  MP  1094 

Stable  isotope  profile  through  the  Ross  Ice  Shell  at  Little 
America  V.  Antarctica.  Dansgaard.  W,  et  al.  (1977. 
p.322-325j  MP  1095 

Icc  deformation 

Small-scale  strain  measurements  ^n  a  glacier  surface  Col- 
beck.  S  C.,  et  al.  (1971,  p  J  >>  MP  993 

Meso*scaie  strain  measureme.  Bcaufourt  sea  pack 

ICC  (AIDJEX  1971)  K  -a  \  .  ;il,  et  al,  (1974, 
p  119-134)  MP  1035 

Statistical  vanattonsm  A, r-  ■  *  ng  and  deformation 

rales  ILW'^'.WD.  ■»  '  H  .6)  MP  850 

Remote  meaau*--»*ef»* r  -  x-  '•  *«  *■*  .•  ct 

al.  (1975.P54I-**'-'  MP849 

Seaicedriftanddefonr.i  I  .  ro  .  .  (imagery  Hi- 

bler,  W.D.  IH.eial.  (l'>  .j  *  iSj  MP  *059 

Techniques  for  studying  sea  ic*  and  deformation  at  sites 
far  from  land  using  LAWDJ  imagery  Hibler,  W  D., 
III.  et  al.  (1976.  p  595*609)  MP  866 

Crystal  fabrics  of  Weat  Antarc*  ccshe.t.  Oow,  A.J  .cl  al. 

(1976,  p.1665-1677)  MP  1382 

Dynamics  of  near-shore  ite  >  cs.  A.,  et  *,  (1977, 
p  151-163)  •:P1C71 

Modeling  pack  ICC  as  a  vr;  .  ^.niinuum.  hibler. 

W.D..  111.(1977.  p  46*55)  M  "*  1164 

Arching  of  rnodel  cc  floes  at  idge  piers  Calkln^  D  J . 

(1978.  p  495*507  ME  1134 

Measuremen*  of  rr.csoscate  defc  matioa  of  Beaufort  ser  >.c 
(AIDiEX-1971)  Hibler.  W  D..  III.  et  al.  (1978.  p  U8* 
172)  MPI»?9 

Polycrystalline  •  schames  Hoo-.e.  R  L..  et  al.  (1979, 
I6p)  MP  U07 

Sea  ice  ridging  over  the  Alaskan  continenia!  shelf.  Tucker, 
V/  B..  et  al.  ( 19V9.  24p  j  CR  79*08 

Sea  ice  ridging  over  the  Alaskan  conti**ental  shelf.  Tucker. 

W  B .  et  ai.  (1979.  p  4885*4897)  MP  1240 

Mass*balanccaspectsofWedde11Seapavk-tce  Ackley,  S  F.. 

(19?^  p  191*405)  MP1286 

Bending  and  buckling  of  a  wedge  on  a  i  elastic  foundation 
Nevel.  D.E .  (1980.  p  /''8*288i  MP  1303 

Mechanical  propertiesof  polycrystalline  ic  Hooke.  R.L .  et 

al.  (1980.  p  263*275)  MP  1328 

Investigation  of  the  acoustic  emission  and  defortii«tion  re¬ 
sponse  of  nnitc  ICC  plates  Xtrouchakis.  P.C .  et  al.  (198 1 . 
19p]  0181*06 

Acoustic  emission  and  deforma'-on  .i  tvc  plates  Xiroucha* 
kts.  P  C .  et  al.  (1982.  p  129-i:/';  MP  1589 

(cc  behavior  under  constant  stress  and  str  in  MeKor.  M  .et 
al.  (1982.  p.20t-219)  MP  1525 

Deformation  and  failure  of  frozen  soils  and  ice  due  to  stresses 
r.sh,  A  M.  (1982.  p 419*428)  .MP  1553 

I  •  .  nmmg  the  characteristic  length  of  floating  ice  sheets  by 
.  .g  loads  Sodhi.  DS ,  ct  al.  (1985.  p  155*159) 

MP  185> 

On  estimating  ice  stress  from  MIZEX  83  ice  dcformaiion  and 
current  measurement.  IrppSrania.  M.  el  al.  (1986. 
p  17-19)  MP  222C 

Compressive  deformation  of  columnar  sea  ice.  Brown,  k  L.. 

ct  al.  (1986.  p  241-252)  MP  2124 

Small-Kale  projectile  penetration  in  saline  icc  Cole.  D  M  . 

ct  al.  (1986,  p.415-438)  .MP  2201 

Folding  in  the  Greenland  icc  sheet.  Whillan^  I  M  .  ct  al. 

(1987.  p  485-493)  MP  2185 

Strani-rateand  grain-size  effects  in  tee  Cole.  D  M..  (1987. 

p  274-280)  MP23n 

Sva-icc  pressure  ridge  microbial  commumtic*  Ackley.  S  F . 

(1988,  p  172-174)  .MP  2450 

Profile  properties  of  undeformed  first-year  Ka  ice  Cox 
G  r  N  .  ct  al.  (1988.  57p)  CR  88-13 

icc  ronforced  with  Gcognd  Haynes.  F  D  .  ct  al,  (1989. 

p  179-185)  MP  2484 

Compressive  strength  of  antarctic  frazil  ice  Richtcr-Mcnge. 

j  A  .  et  al.  (1989.  p  269*278)  MP  2621 

Dynamic  analysis  of  a  floating  ice  sheet  undergoing  vertical 
indentation  McGilvary,  W  R .  ct  al.  (1990.  p  195*203) 

MP  2579 

W  F  *Accks  Sea  Icc  Symposium.  San  FranciKO.  CA  Dec 
1988  Aeklcy.  S  F.  ed.  (1990.  299p)  M  90*01 

Ice  density 

lnvc»tigaiton  of  icc  islands  in  Babbage  Bight  Kovacs.  A.,  et 
a).  (1971  16  leaves)  .MP  1381 

Misgivin,  in  tsostatic  imbalance  as  a  mechanism  for  Ka  icc 
crack  ;  g.  Ackley.  S  F .  el  al.  (I975.  p  85*94) 

MP  1379 

Sintering  and  compaciior  of  snow  uontammg  liquid  water 
Colbcck.  S  C .  -l  al,  (I  *79.  p  13*32)  MP  1190 

Icc  characteristics  in  hitefish  Bay  and  St  Marys  River  in 
winter  \ancc.  G  A .  (1980.  27p )  ,SR  80*32 

Review  of  thermal  propertiesof  snow.  ICC  and  sea  ICC  Yen. 

^  -C.  (1981.  J7p)  CR  81.10 

Equations  fm  Jc  ermimng  the  fas  and  bnne  volumes  in  sea 
ICC  samples  Cox,  G  E  N  ,  et  ai.  1 1982.  lip) 

CK  82-30 

Equations  for  detcrn.inmg  (.*-('  brine  volumes  in  sea  icc 
Cox.  O  F  N  .  et  al.  (1983.  p  306-316)  MP  2055 

Structure,  sali.oty  and  density  ot  multi-ycar  sea  ice  pressure 
ridges.  Richter- Mcngc.  J  A  .  ct  al.  (1985.  p  194-198] 

MP  1857 


Mechanica*  properties  of  multi*ycar  pressure  r  Ige  samples 
Richtcr-Mcnge.  J  A  .  (1985,  p  244-251)  MP  1936 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  Richtcr-Mcnge,  J  A  ,  et  al,  (1985.  p  493-497) 

MP  1965 

Ice  properties  in  a  grounded  man-made  tee  island  Cox. 

G  F.N  .  et  al.  (1986.  p  135-142]  MP  2032 

Effect  of  stratigraphy  on  radar-aUimetry  data  collected  over 
:cc  sheets  Jezek.  K  C ,  ct  al.  (1988,  p  60-63) 

MP  2458 

Density  of  natural  ice  accretions  related  to  nondimcnsional 
icing  parameters  Jones.  K.F.,  (1990,  p  477-496) 

MP  2705 

Snow  cover  effects  on  antarctic  sea  ice  thickness  Ackley. 
SF..  etal.  (1990.  p.16-21)  .MP  2726 

Ice  detection 

Remote  sensing  of  massive  ice  in  permafrost  along  pipelines 
m  Alaska  Kovacs.  A .  ct  al,  (1979.  p  268-279] 

MP  1175 

Method  of  detecting  ^  v>idx  m  rubbled  ice.  Tt^.».er.  W  B .  ei 
al  (1984.  p  183-1  v8)  MP  1772 

Impulse  rada**  souii  iing  of  frozen  ground  Kovacs.  A  .  et  al. 

(1985.  p  28-40)  MP  1952 

Computer  interlacing  of  meteorological  sensors  in  severe 
weather.  Rancourt,  K  ,  et  al,  (1985.  p.205*2!i) 

MP  2175 

Comparison  of  winter  climatic  data  for  three  New  Hampshire 
sites  Covoni  I  W.,  ct  ah  (1986,  78p )  SR  86-05 

Pneumatically  de-iced  ice  detector— final  repoi  h  phaK  2,  part 
1  Franklin.  C  H  ,  ct  al.  (1986.  9p  +  appendr  - 

MP  2249 

Rime  meteorology  in  the  Green  Mountains,  R*  son.  C  C , 
(1987,  46p)  ■  CR  87-01 

Pavement  icing  detector— final  report  Goldste  ..  N'..  etal. 

(1987,  26p  -t  append)  MP  2263 

Icc  detector  measurements  compared  to  meteorological  data 
Tucker,  W.B  .  ct  al.  (1987,  p  31-37)  MP  2277 

Frazil  'CC  deposits  and  water  channels  bcnc  (h  in  ice-covered 
fiver  Arcone  S  A  ,  cl  al.  (1987.  I2p )  CR  87-17 
New  England  mountain  icing  climatology.  Rverson,  CC. 

(I9S8.  35p)  CR  88-12 

Atmospheric  ‘Cing  and  broadcast  antenna  reflections  Ryer- 
son.  CC.  (1988.  13p)  CR  88-11 

OevcJopmcni  of  an  underwater  fraziEice  detector  Daly, 
S  F..  ct  al.  ;1990.  p  77-82)  MP  2702 

Ice  deteriorixtion 

Ice  deco  >  t  ttterns  on  a  take,  a  river  and  coastal  bay  in  Canada. 

Bilello.  M  A..  [1977.  p  120-127)  MP  969 

Decay  p.Mier.is  if  land-fast  sea  ice  in  Canada  z.id  Alaska 
Bilcllo.  MA..}977.  pl*10)  MP  1161 

Break-up  dates  for  the  Yukon  River.  Pt  I  Rampart  to  While- 
hofK,  1896*1978  Stephens.  CA.  ci  al.  (1979.  c50 
Mves)  MP  1317 

Manmum  thickness  and  subsequent  de  ay  of  lake,  river  and 
fast  sea  ice  m  Canada  and  Alaska  dilello.  M  A .  (1980, 
:60p)  CR  80*06 

Ice  growth  on  Post  Pond.  1973*1982  Cow*.  AJ.,  el  ii. 

(1983.  25p)  CR  83*04 

Pred  cling  lake  icc  decay  Ashton.  O  D .  (1983.  4p ) 

.SR  83-19 

Firsi-gcncraiion  model  of  ice  deicrioration  Asi.ton.  G  D . 

(1953.  p  273*2/8)  MP  2080 

Deterioration  of  floating  icc  covets  Ashton.  G  D..  (1984, 
p  26*13)  .MP  1676 

Ice  dctirioration  Ashton.  G  D .  f  1984.  p  Jl-38) 

.MP  1791 

Deterioration  of  floating  icc  covers  Ashton.  G  I> ,  (1985. 
p.177.18?)  .MP  2122 

Icc  drills 

Mcfiing  and  freezing  of  a  drill  hole  through  the  Antarctic  shelf 
ICC  Tien.  C .  et  al.  ( 1 975.  p  42 » -432)  MP  861 

!97Q  Greenland  Jee  Sheet  Program  Phase  1.  caving »  pera* 
non  Rard.  J.H..  (1980.  I8p)  SR  80*24 

Calculating  borehole  geometry  Jezek,  K  C .  et  al.  (198t. 

I8p;  .SR  84-15 

Shoppers  guide  to  ice  rcnctration  .Mellor.  .M  .  (19S4.  p  I- 
35)  MP  1992 

Icc  drilling  and  coring  systems  a  rctrovpcci.vc  view,  Scll- 
mann.  P.V..  ct  ai.  (1984.  p  125*127)  MP  1399 

Portable  hot  water  itc  drill  Tucker.  WB  ct  al.  (1986. 

p.549.564,  .MP  220T 

Equipment  for  making  accew  holes  through  arctic  'ca  .cc. 

Mcilnr.  M.(1986.  34p)  SR  86*32 

Portable  hot*watcr  icc  drill  Fucker.  W  U.  ct  al.  (1987. 

p  57*64,  MP  2236 

Update  on  portable  hoi-waicr  sea  icc  drilling  Govoni.  J  W . 
et  a!.  (P89.  p  I75.1?8i  MP  2479 

Ice  edge 

Margin  of  the  F»fC'  .-’di.c  sheet  '  wa  Colbctk.  S  C  .  ct 
al.  (1979  p.-  .u.)  MP  1281 

Physical  cKcanograph/  ot  the  seasonal  sea  itc  zone 
McPhcc  MG. (1980  p‘»'  U?)  MP  1294 

Choanofiagellata  from  the  N^e*ldcll  Sea.  summer  197? 

Buck.  K  R  .  (1980.  :6n)  CR  80*16 

Air-tcc-iKC^n  intcravtioi'  in  .Arctic  marg  nal  icc  ioncs  Wad- 
hams.  P  .  cd.  (1081.  lOp  )  .SR  81-19 

Atmospheric  dynaniK’=  in  the  antarcta  marginal  icc  zone 
Andreas.LL.e  al.  {’984.  p  649.661)  .MP  1667 

Margin.'il  ue  zones  a  dcscr.piion  of  aii  kc  ocean  interactive 
priHC'scs.  iinHiclv  and  planned  experunentv  Johannessen. 
O  M  .  ct  al.  (1984.  p  13l'146j  MP  1673 


301 


SUBJECT  INDEX 


Ice  edge  (coat.) 

Modeling  the  marginal  ice  zone.  Hibler,  WD.  Ill,  ed. 

(1984,  99tJ.)  SR  Ml 

On  the  role  ol  ’ce  interaction  m  marginal  ice  zone  dynai  .tea. 

Lepplranu,  M..  et  «1.  {1984.  p  23*29]  ?  .P  1781 

AntlyaU  of  linear  tee  models  with  an  ice  mar;:' .  Lep* 
piranu.  M..  (1984  r.31-36]  :«tp  1782 

Some  simple  concepts  on  wind  forcing  over  the  marginal  ici 
zone.  T'jcker.  .  (1984,  p.43*48j  MP  1783 

Drag  coefllcient  acroft  the  Antarctic  marginal  :ce  zone.  An* 
dreas,  E.L.,  et  al,  (1984,  p63*7'j  MP  1784 

Mechanism  for  floe  c!i!>tcriiig  in  the  margina;  ice  zone  Lep* 
plranta.  M..  et  al.  (1984.  p.73*76)  MP  1785 

Ocean  circulatio.r  its  effect  on  seasonal  sea'ice  simulations 
Hibler.  W.D..  111.  et  al.  (1984,  p.489*492}  MP  1700 
Air*tce*ocean  interaction  expenmeats  in  Arctic  marginal  ice 
zones.  (1984.  56p]  SR  84*28 

Mesoscale  air*ice*ocean  interaction  experiments.  Johan* 
nessen.  O.M..  ed.  (1984,  176p]  SR  84*29 

Heat  and  moisture  advection  over  antarctic  sea  ice  An* 
dreas.  E  L.  (1985.  p.736*746)  MP  1888 

Rcle  of  plastic  ice  interaction  in  marginal  ice  zone  dynamics. 
Leppiranu.  M..  et  al.  ''85.  p  11,899*. I.909j 

MP  1544 

Weddell'S-^'otiaSea  Mlii  Jctoberl984.  Crasev,  F  D,,  et  al. 

(l>86.p.J920.3924i  MP  15?5 

MiZEX— a  program  for  mesvseale  air*tce*occan  interaction 
experiments  in  Arctic  marginal  ice  zones  MI/EX  bulletin 
7.  tl986.  88p)  SR  86*03 

On  estimating  ice  stress  from  MIZEX  83  ice  deformation  and 
current  measurements  LeppXranta,  M..  et  r!  rl986, 

P. 17.19j  M?  2220 

Winter  marginal  ice  zone  expenment.  Fram  Strait/Greenland 

Sea,  19&t/89.  Davidson,  r^.,  ed,  (1986,  53p] 

SR  86*09 

Comment  on  “Atmospheric  boundary  layer  modification  in 
the  maramal  ice  zone”  by  T  J  Bennett.  Jr.  and  K  Hunkins 
Andreas,  E.L..  (1987.  p  3965*3969]  MP  2394 

Plmical  properties  of  summer  sc*  tee  in  the  Fram  Strait. 

Tucker.  W.B .  et  al.  [1987.  p  6787-6S03j  MP  2240 
Role  of  floe  collisions  in  sea  ice  rheotogv  Shen.  H.H .  et  al, 
(1987,  p  7085*7096]  MP  2242 

Estimating  turbulent  surface  heat  fluxes  over  polar,  marine 
surfaces  Andreas.  E  L.  (198b.  p.65*68]  MP  2448 
Effect  of  ice  pressure  on  marginal  ice  z*.ne  dynam-cs.  Flato. 

Q. M.,  et  al.  (1989.  p.5U*521)  MP  2522 

Oceanic  heat  flux  in  the  Fram  Strait  measured  by  a  drilling 

buoy.  PerAvich,  D.K..  et  al.  (1990,  p  291*296j 


MP  2740 

Ice  elasticity 

Mechanics  of  ice.  Glen,  J.W..  (1975.  43p )  M  H*r2b 
Concentrated  loads  on  a  floating  ice  sheet  Nevel.  D  £.. 

(1977.  p  237*245]  MP  1062 

Mechanical  properties  of  polycrystaltine  ice  Mellor.  M 
(1980.  p  217*245}  MP  1302 


Acoustic  emission  and  deformation  response  of  ftnitr  icc 
plates.  Xirouchakis,  P.C.  el  al,  (1981,  o  123<133i 

MP  143(1 

Measuring  mechanical  properties  of  ice.  Schwsrz.  J..  et  al. 

(1981,  p  245*254)  MP  1556 

In*si(u  measurements  of  the  mechanical  properties  of  ice. 

Tatinclaux.  J.C.  (1982.  p  326*334)  MP  1555 

Flexural  strength  and  elastic  modulus  of  ice  Tatinclaux, 
JC.etal.  (1982,  p  37*47]  MP  1568 

Determining  the  characteristic  length  of  model  ice  sheets. 

Sodhi.  DS.  et  al.  ;I982.  p 99*104)  MP  1570 

Mechanical  behavU  '  ofs'u  ice.  Mellor.  M  .  (1983.  lOJp.i 

M83*l 

Stress  measuremenvj  n  ir<*.  Cox.  G.F.N..  et  al.  rP83. 

31p)  CR  83*23 

Growth  of  EG/AD/  mo  *cl  ice  in  a  smal*  tank.  Borland, 
S  L.  (1988.  p.47..,  MP2319 

On  the  determination  >t  the  average  Young's  modulus  for  a 
floating  ice  cover.  Kc:r,  A.D..  cl  a’  (1988.  p  39*43) 

MP  2324 

Elastic  properties  of  frazil  ice  from  (he  W«ddcll  Sea.  Antarc 
tica.  Lange.  M.A .  et  a!.  (1989,  p  208*217) 

MP  2620 

Cyclic  loading  of  saline  ice  initial  experimental  results 
Cole.  DM.  (1990.  p 265*271)  MP  2581 

Ice  electrical  properties 

Engineenni  prc)Krties  of  sea  ice  Schwarz.  J .  et  al.  (1977. 

p49V-5:i)  MPI065 

Dielectric  constant  and  reflection  c''e(Ti<  tent  of  snow  surface 
layers  m  the  McMurdo  Ice  Shelf.  Kovacs.  A .  cl  .nl.  / 1977. 
P.l37*l38j  MPlOll 

Internal  properties  of  the  ice  sheet  at  Cape  Folgcr  oy  radio 
echo  sounding  Kcliher.  T  E .  et  at.  (1978.  12p ) 

CF.  78*04 

Interaction  r>r  a  surface  wave  with  a  dielectric  slab  discon 


tinuity  Arconc.  S  A .  et  al.  (1978.  lOp )  CR  78*0(1 

D.eiecir:c  properties  of  dislocation*frce  ice  Ilagakt.  K., 

(5078.  p207.217j  MP  1171 

X*ray  measurement  of  charge  density  in  ice  liagaki.  K  . 

(1978.  I2pj  CR  79*25 

Break'Upofihe  Yukon  River  al  the  Haul  Road  Bridge,  1979 
Stephens.  C.A..  et  al.  (1979.  22p.  t  Figs)  MP  1315 
Oil  pooling  undersea  ice  Kovacs.  A  .  (1979.  p  3IO>323i 

MP  1289 

Anisotropic  properties  of  sea  icc  in  the  50*150  MHz  range 
Kovacs.  A .  et  aJ.  (1979,  p  324*353)  MP  1620 


Distortion  of  model  subsurface  railar  pulses  m  complex  die* 
lectncs  Arcone,  S  A .  (1981,  p  855*864)  MP  1472 
Growth,  structure,  and  properties  of  sea  ice.  Weeks.  W.F . 

etal,  (1982.  130p)  M  82*01 

Charged  dislorztion  in  ice.  2.  Contribution  of  dielectric 
relaxation,  liagaki.  K .  (1982.  15p )  CR  82*07 

Possibility  of  anomalous  relaxation  due  to  the  charged  dislo* 
cation  process  Itagaki.  K.,  (1983.  p.4261*4264) 

MP  1669 

Effect  of  X-ray  irradiation  on  mterral  fnctic '  and  dieteciric 
relaxation  ul  ice  Itagaki.  K..et  al.  (1983.  p.43 14*4317) 

MP  1670 

Electromagnetic  properries  of  sea  ice.  Morey.  R.M..  et  al, 
^1984.  J2p.i  ?*R  84*02 

Electromagnetic  properties  of  sea  ice  Morey,  R  M  .  et  al. 

(1984,  p.53-75)  MP  ?776 

Coaxial  waveguide  reflectometry  for  frozen  ground  and  ice. 

Delaney,  A.J..  et  al.  (1984,  p  428*431)  MP  2048 

Discussion.  Electromagnetic  properties  of  sea  ice  by  R  M 
Morey.  A  Kovacs  and  G  F  N.  Cox.  Arcone.  S  A ,  ( 1 984. 

.  93*94)  MP  1821 

Authors*  response  to  <  ^cussionon*  Electromagnetic  proper- 
tie.  of  sea  ice.  Me  ‘y.  R  M .  ct  al.  (1984,  p.95*97) 

MP  1822 

Electro  nag netic  properties  of  multi*vear  sea  icc  Morey. 

,K  al.  (1985.  p  151*167)  MP  1902 

Ice  <‘:e.rical  properties  Gow,  A.J..  (1985,  p  76*82) 

MP  1910 

Dielectric  properties  at  4.75  GHz  of  saline  ice  slabs  Arconc. 

SA.et  il.  (1985,  p 83*86)  MP  1911 

Growth,  structure,  and  properties  of  sea  icc.  Weeks.  W.F.. 

ct  al. »  p.9-164)  MP  2209 

Microwave  dielectric,  structural  and  salinity  properties  of  sea 
ICC  Arcone.  S  A.,  e:  al.  (1986.  p  832*839)  MP  2188 
Dielectric  properties  of  strained  ice.  1*  Effect  of  plastic 
straining  Itagaki.  K .  (1987.  p.l43*U7)  MP  2356 
Dielectric  f'opcrties  of  strained  ice.  2*  Effect  of  sample 
preparatioii method.  Itagaki. K., etal. (1987. p  149*153) 

MP  2357 

E!..ctromagne(ic  property  t'cnds  * ;  sea  ice.  Part  1.  Kovacs, 
A.Cal,  (I987.45P)  CR  87-06 

Microwave  and  structural  propel  its  of  sahne  ice  Gow. 

A  J..  et  al.  ( 1 987,  36p )  CR  87*20 

DC  resistivity  measurements  of  modei  saline  ice  sheets.  Ar¬ 
cone.  S.A  .  (1987,  p  845*849)  MP  2308 

lee  erosioa 

Sediment  displacement  in  the  Oltauquechee  River— 1975* 

1978  Martinson.  CR .  (1980.  14p )  SR  80-20 

Reservoir  bank  erosion  cau^  and  influenced  by  ice  cover. 

Gatto.  L.W..  (1982.26P)  SR  82*31 

Reservoir  bank  erosion  caused  by  ice.  Gatto,  L.W .  rl984, 
p  203*214)  MPI78? 

Ice  floes 

AIDJE7  u  observations  Thompson.T  W’  ,eial.(1972. 

P  1*16,  MP  989 

Oynam  c*  of  near*shore  ice  Weeks.  W  F ,  et  al.  (1976.  p  9* 
34]  MP  1380 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  .ce  jams.  Tatinclaux.  J  C .  ct  al.  (1977.  45p ) 

CR  77*09 

Study  of  a  grounded  tloeberg  near  Reindeer  Island.  Alaska 
Kovacs.  A..  (1977,  9p)  MP  1751 

Arching  of  model  ice  fli'CS  at  bridee  p>ers  Calkins.  D  J.. 

(1978.  p  495*507)  MP  1134 

.Modeling  of  icc  in  nvers  Ashtor.  O  D.  (1979,  p  14/1* 
14/26)  MP  1335 

Break-up  of  the  Yukon  River  at  Ihc  Haul  Road  Bridge.  1979 
Stephens.  CA .  ct  al.  (1979.  22p  -f  Figr  j  MP  1.315 
Freshwater  icc  growth,  motion,  and  decay.  Ashton.  G  D.. 

(1980.  p  261*304)  MP  1299 

Method  for  measuring  brash  ice  thickness  « ith  }m;'ulse  radar. 

Martinsoi.  CR..  el  al.  (1981.  lOp)  SR  81*11 

Force  distribution  m  a  fragmented  icc  cover.  Dal>.  S  F .  cl 
al.  (1982,  p.374.3$7)  .MP  1531 

Physical  and  structural  charzciensiics  of  antarctic  sea  icc 
Gov  AJ  ct>i..i9:7  pll3>117)  MP  1548 

Chari?ui.#t*-v  ».u'i  *yc4r  pressure  ridges  Kovacs.  A, 
(1983.  pi;3*I82j  MP  1698 

Size  and  shape  of  ice  floes  in  the  Baltic  Sea  m  spring  Lrp* 
pgranta.  .M  .  (1983.  p  127*136)  MP  2061 

Ice  forces  on  a  bridge  pier.  Oltauquechee  River.  Vermont. 

Sodhi.  D  $..  el  al.  (1983.  6p )  CR  83*32 

Force  distribution  m  a  fragmented  ice  cover.  Slewari,  D  M . 

el  al.  (1984.  I6p.)  CR  84*07 

Mechanism  for  floe  clustering  in  the  marginal  ice  zone  Lep* 
pSrania.  M..  cl  al.  (1984.  p  73*76)  MP  1785 

On  the  rheology  of  a  broken  tec  field  due  to  floe  coltisinn 
Shen.  H.ct  31.(1984.  p 29*34)  MP  1812 

Icc  block  stability.  Daly.  S.F..  (1984.  p  544*548) 

.MP  1972 

Level  ICC  breaking  by  a  simple  wedge  Tatinclaux.  J.C. 

(1985.  46p)  CR  85*22 

Ice  floe  dtviribtilion  in  the  wake  of  a  simple  wedge  Taim* 
claux.  J.C.  (1986.  p622*629)  MP  2038 

Mesoscale  sea  ice  deformation  in  the  Bast  Greenland  margin* 
at  ICC  zone  l.cppSranta.  M .  ct  al.  (1987.  p  7060>707U) 

MP  2241 

Role  of  floe  vnlltsions  in  sea  ice  rheology.  Shen.  II  IL.  et 
(1787.  p  7085*7096)  .MP  2242 

Physital  properties  of  summer  sea  kc  in  the  Fram  Strait,  June 
July  1984.  Gow.  AJ.clai.|l987,81p)  CR  8M6 


Ice  thickness  distribution  across  the  Atlantic  sector  of  the 
Antarctic  Ocean  in  midwinter.  Wadhams,  P ,  etal.  (1987. 
P.14.535*I4,552)  MP  2314 

EIcctromrgnelie  measurements  of  a  sccond*year  sea  ice  floe. 

Kovacs.  A .  et  ai.  (1988.  p  121*136)  MP  2346 

'^boralory  s'ody  of  transverse  velocities  and  ice  jamming  in 
a  river  l^no  Zuieit.  J.E..  el  al.  (1988.  p  189*197] 

MP  2501 

Estimating  sea  icc  thickness  using  data  from  impulse  radar 
sounding'  Kovacs.  A  .  ct  at.  (1989,  lOp)  CR  89*22 
ICE  FOG 

Climatolo;  /  f  ‘he  c  to  icjions  cf  the  northern  hemisphere. 
IL  Wilsc  C..  (I9C?.  I58p)  M  I*A3b 

Ice  fog 

Radiat.on  and  evaporation  heat  loss  during  tee  fog  conditio.is. 

McFadden.  T..  (1975.  p  18*27)  MP  1051 

Suppression  of  tee  fog  from  cooling  ponds  McFad  Irn,  T.. 

(1976.  78p)  CR  76*43 

Icc  fog  suppression  us.ng  i  nr.omotecular  films  McFxddzn, 
T.  (1977.  p 361-367)  MP  956 

Ice  fog  suppression  us>'.g  reinforced  thin  chemical  I'lms. 

McFaddcn,  T ,  et  al.  (1978,  23p  j  CR  78*26 

Icc  fog  suppression  using  thin  chemical  films  McFafden, 
T..  et  al.  (1979,  44p  j  MP  5192 

Icc  log  su’^pression  in  At>.iic  communities  McFadden.  f., 
(1980.  34*65)  MP  1357 

Suppres****!  of  ice  fog  from  the  Fort  Wa>  vnght.  Ala.*s3. 
cooti*  -jnd  Walker,  K  L  ,  et  al.  (1982.  34p ) 

SR  82*22 

Ice  fc,  IS  an  electt  .fop'ual  obscurant.  Koh,  G .  (1985. 

IIP)  CR’<08 

Extinction  coefncient  fo'  a  distribution  of  ice  fog  particles 
Jordan.  R  .  (1987.  ■*  '  '*539)  MP  2286 

Obscuration  and  background  dynamics  in  and  over  snow. 
Hogan.  A.W..  (1987.  o  181-185)  MP  2417 

Icc  forecasting 

icc  accretion  on  ships  Itagaki.  K .  (1977.  22p] 

SR  77*27 

Ice  formation  and  breakup  on  Lake  Champlain  Bates.  R  E., 
(1980  p  125*143)  MP  1429 

Current  procedures  for  forecasting  aviation  icing  Tucker. 

W‘B.(I9S3.  3lp)  SR  83*24 

Ice  conditions  on  the  Ohio  and  Illinois  rivers.  1972*1985 
Gatto.  L.W..  (1985.  p  856*861}  MP  1914 

St  Lawrence  River  frcczc-up  forecast  Foltyn,  E.P.,  cl  al, 
(1986.  p  467*481)  MP  2120 

Evaluation  of  an  operational  tee  forecasting  mi>dei  dunng 
summer  Tucker,  W  B ,  et  ai.  (1988,  p  159*174) 

MP  2347 

Ice  formation 

fempcraiure  and  flow  conditions  during  the  formation  of 
fiver  icc.  Ashton.  G  D .  ct  al.  (1970,  I2p) 

MP  1723 

Icings  developed  from  surface  water  and  ground  water. 

Carey.  K  L.  .".r  7lp)  M  in*D3 

Seasonal  regime  ana  livar^^ logical  signiflcaiice  of  stream  ic* 
ings  in  central  Aii*.*.  a  Kanr.  D  L .  el  al.  [  1 973.  p  528* 
540)  MP  1026 

River  ICC  problems  Butgi  V  o.  ‘«l.  (1974.  p  1*15) 

MP  1002 

Apparent  anomaly  m  freezing  of  ordinsry  water  Swinzow. 

GK.(I976.  23p)  CR  76*20 

Icc  accumulaiiim  on  ocean  structures  Minsk  L  D .  (1977, 
42p)  cr:7.i> 

Scgrcg.iiion  freezing  ax  the  CiXusc  of  suction  force  for  ice  Ic.  * 
formation  Takagi,  S  .  (1978,  I3p  )  CR  78*(iu 

Fundamentals  of  ice  Icnx  formation  Takagi.  S,  (1978 
P  235*242)  MP  1173 

I’razil  ICC  formatioi.  m  turbulent  flow  Muller.  A.,  ct  al. 

(1978.  p2!9*234)  MP  1135 

Remote  \cnsing  of  mav^ivc  icc  in  permafrost  along  pi,>elines 
m  Alaska,  Kovaev,  A  ct  al.  (1979.  p  268-279) 

.MP  1175 

R.vcr  ICC  Ashton.  G  D  ,  (1979.  p.38*45)  MP  1178 
Modeling  of  II.C  in  risers.  Ashton.  O.D  .  (1979,  p  14  1* 
14/26)  MP  1335 

Forecasting  icc  formation  and  breakup  on  [.akc  Cnamplain 
Bates.  R  L  .  ct  al.  (1979.  2lp  )  CR  79*26 

Wii.'cr  thermal  structure,  icc  conditions  and  climate  of  Lake 
Cnamplain  Bites  R  b..  (1980.  26p )  CR  80*02 

Cstcnding  the  useful  life  of  D^  l.•2  to  1986  lobtasson.  W., 
ct  al.  (1980,  37p.)  SR  80*13 

Sea  ICC  growth  drift  and  decay  Hibtcr.  W  D  .  111.  (1980, 
pM«:09)  MP  1298 

Frcshwitcr  ice  growth,  motion,  and  decay  'kshton.  O  D., 
(1980.  p  261-304,  MP  1299 

icc  formation  and  breakup  on  Lake  Champian.  Bates.  R.E . 

(1980.  p  125*14.1,  .MP  1429 

'vumcncal  solutions  for  rigi(l*tcc  model  of  sccoi.dary  frost 
heave  O  Ncill.  K  etal  *1980.  p  656*669| 

MP  1454 

Icc  jam\  and  meteorological  «taia  for  three  winters.  Ottauque* 
cbcc  River.  Vt  Bates.  R  F.  ct  al.  (1981.  2/p) 

CR  81*01 

.Xea  uc  piling  at  I  airway  RtKk.  Brrmg  Sirail,  Alaska 
Kovacs.  A.et  al.  (I98l.  p985*IOOO,  MP  M60 

.Sea  Kc  tiAhie  fo.mations  off  ihi  NI.  Bering  .Sex  and  on 
Sound  Kovacs.  A.  (1981.  r  1348*1361,  MP  1527 
1>  r  segregation  in  .i  fr  i/cn  sod  voliimn  (ntynon.  O  L .  ci 
a!  (198I.  p  i:7.|40,  MP  1534 


302 


SUBJECT  INDEX 


Tests  of  frszti  collector  lines  to  assist  ice  cover  formation. 

Perham.  R.E..  (19S1.  p  442-448]  MP  1488 

Initial  stage  of  the  formation  of  soil-laden  ice  lenses  Taksgi. 

S..  (1982.  p.223-232)  MP  1596 

Case  study  of  land  treatment  in  a  cold  climate^West  Dover. 
Vermont.  Bouzoun.  i.R .  et  al,  (1982.  96p  i 

CR  82-44 

Growth  of  black  ice.  snow  ice  and  snow  thickness,  subarctic 
basins.  Leppiranu.  M..  (1983.  p.59-70]  MP  2063 
Characteristics  of  multi-year  pressure  ridges.  Kovses.  A.. 

(1983.  p  173-182)  MP  1698 

Physical  mechanism  for  establishing  algal  populations  m  frazil 
ice.  Garrison.  D  L,  et  al.  (1983.  p.363-365] 

MP  1717 

Mechanics  of  ice  jam  formation  in  rivers.  Ackermann.  N.U. 

et  al.  (1983.  14p.)  CR  83-31 

Ice  observation  program  on  the  semisubmersible  drilling  ves¬ 
sel  SEDCO  708.  Minsk.  L.D..  [1984.  14p  j 

SR  84-02 

St.  Lawrence  River  freeze-up  forecast.  Shen.  H  T .  et  al. 

(1984.  p.177-190)  MP  1713 

Icing  rate  on  stationary  structures  under  marine  conditions 
lUgaki.  K..  (I984.9P)  CR  84-12 

Forecasting  water  temperature  decline  and  freeze-up  in  nvers 
Shen.  H.T..  et  al.  (1984.  17p)  CR  84-19 

Ice  jam  research  needs.  Gerard.  R..  (1984.  p  181-193] 

MP  1813 

Computer  simulatio''  of  ice  cover  formation  in  the  Jpper  St. 
Lawrence  River.  Shen.  HT..  et  al.  (1984,  p.227-245) 

MP  1814 

Frazil  ice  formation.  Ettema.  R..  et  al.  (1984.  44p  j 

CR  84-18 

Ice  bands  m  turbulent  pipe  flow.  Ashton.  G.D.,  (1984. 

7p)  MP2087 

Mathematical  mcdeltng  of  river  ice  processes  Shen.  H  T . 

(1984.  p.554-558]  MP  1973 

Technique  for  observing  freezing  fronts.  Coibcck.  SC. 

(1985.  p.13-20)  MP  1861 

Grain  growth  and  the  creep  behavior  of  ice.  Cole.  D.M.. 

(1985.  p  187-189]  MP  1862 

Data  acquisition  in  USACRREL's  flume  facility.  Daly,  S.F.. 

etal.  (1985.  p  1053-1058]  MP  2089 

Pneumatically  de-iced  ice  detector— final  report,  phase  2.  part 
1.  Franklin,  C  H ,  et  al.  (1986,  9p  +  appends ) 

MP  2249 

Field  techniques  for  obtaining  engineering  characteristics  of 
frazil  ice  accumulations.  Dean  A.M..  ir.,  (1986.  p  265- 
278]  MP  2390 

Meteorological  system  performance  in  icing  conditions 
Bates.  R.E..  (1987.  p  73*86]  MP  2285 

International  Symposium  on  Cold  Regions  Heal  Transfer, 
1987.  (1987.  270p)  MP  2302 

Evolution  of  frazil  ice  in  rivers  and  streams  research  and 
control.  Daly.  S.F..  (1987.  p.l  M6]  MP  2303 

Intake  design  for  ice  conditions.  Ashton.  G.D..  (1988. 
p.t07-138]  MP2518 

'impuler-controlled  data  acquisition  system  for  a  hydraulic 
tiume.  Zabilansky.  L.3..  (1988.  p  453-460)  MP  2349 
tee  formation  downstream  of  Oahe  Dam— 1 98'’  1 988  winter. 

Ashlon.G.D..  (1988.  37p]  MP  2506 

Preliminary  results  of  an  expenment  using  s  1 6  ft  x  So  ft  long 
frazil  collector  line  array.  Perhsm.  R.E .  (1988.  p  139- 
156)  .MP  2474 

Ice  cover  formation  downstream  of  a  reservoir  Ashton. 

G.D..  tl988.pi89-198)  MP  2498 

Development  of  sea  ice  in  the  Weddell  Sea  Lange.  M.  A  .  et 
al.  (1989.  p 92-96]  MF2615 

International  Symposium  on  Cold  Regions  Heal  Transfer. 

1989.  (1989.  3l4p)  .MP  2636 

Cold  regions  heat  transfer  Cheng,  K.C..  ct  al.  (1989.  p  1- 
25]  MP  2637 

Time  estimation  for  maximum  supercooling  in  dynamic  Brazil 
ice  formation  Daly.  5  F.  et  al.  (1989.  I3p.) 

SR  89-26 

ICE  P//RMS 

Snow  and  icc  on  the  earth's  surface.  .Meltor.  M .  (1964. 
163')]  M  ll-Cl 

Ic*  MctiM 

Fngineenng  properties  of  sea  ice.  Schwarz.  J..  et  al.  (1977. 

P499-S3I)  .MP1065 

Abnormal  internal  fnction  peaks  in  single-crystal  icc  Stall- 
m>'i.  P.E.etJ.  (1977.  15pi  .SR  77-23 

Shiprcsislai.ci  in  thick  brash  icc.  MeIlor.M.,(19$0,p305- 
321)  MP  1329 

Model  tests  in  i:e  of  a  Canadian  Coast  Guard  R-class  ice¬ 
breaker.  Tatmclaux.  JC.  (1984.  24p)  SR  84-06 

Laboratory  inv-Wgation  of  the  ktreiic  fn'iion  coefricient  of 
ice  Forland.  K.A .  et  al.  (1984,  p  MP  1825 

Kinet'c  frictioi  coeflicient  of  ice.  ForUnd.  K  A .  ct  al. 

(1985.  40p)  CR  85-06 

Sheet  ice  forces  on  a  conical  structure  an  expcrio:cnia!  study 
S'-lhi.  D.S .  ct  al.  (1985.  p  46-54]  MP  1915 

Feld  tests  of  the  kinetic  friction  coefTicicnt  of  sea  ice  Taim- 
claux.  3.C..  et  al.  (1985.  20p]  CR  1.5-17 

Level  ice  breaking  by  a  simple  wedge  Tatiov’aux.  JC. 

(1985.  46p)  R  85-22 

Dynamic  fnction  of  bobsled  runners  on  icc  Mubci.  S.P .  ct 
al.  (1985.  26p)  MP  2082 

Some  effects  of  friction  on  icc  forces  against  vertical  tiritc- 
lures.  Kalo.  K..  et  al.  (1986.  p  528-533]  MP  2036 


Laboratory  and  fleld  studies  of  icc  friction  coefficient  Tatin- 
claux.  J.C.  ct  al.  (1986.  p  389-400)  MP  2126 

Friction  of  solids  on  icc.  Huber.  N  P..  et  al,  (1986.  4p.) 

MP  2179 

Preliminary  study  of  friction  between  ice  and  sled  runners. 

Itagaki.  K..  et  al.  (1987.  p  297-301]  MP  23a| 

Parameters  affecting  the  kinetic  friction  of  tee.  Akkok.  M . 

etal.  (1987.  p  552-561]  MP  2258 

Effect  of  pressure  on  kinetic  friction  of  ice  Tatinclaux.  J.C.. 
(1989.P.127.134]  MP  2680 

Ice  growth 

Growth  and  mechanical  properties  of  nver  and  lake  ice 
Ramseter.  R  O .  (1972.  243p )  MP  1883 

Structural  growth  of  lake  ice.  Gow.  A.J.,  et  al,  (1977. 24p ) 

CR  77-01 

Seasonal  vanations  in  apparent  sea  ice  viKosity  on  the  geo¬ 
physical  scale.  Mibler.  W.D..  Ill,  et  al.  (1977.  p  87-90) 

MP900 

Characteristics  of  i<L‘  'm  two  Vermont  nvers.  Deck.  D.S.. 

(1978.  30p)  SR  78-30 

River  ICC.  Ashlon.G.D  .1979,  p  38-45]  MP  1178 

Accelerated  ice  growth  in  nvers  Calkins.  D.J  .  (1979. 5p  j 

CR  79-14 

Ice  formation  and  breakup  on  Lake  Champlain  Bates.  R  h., 
(1980.  p  125-143]  MP  1429 

Application  of  a  numerical  sea  ice  model  to  the  East  Green¬ 
land  area.  Tucker.  \v  B .  (1981.  i09p)  MP  1535 
Tests  of  frazil  collector  lines  to  assist  ice  cover  formation. 

Perham.  R  E .  (1981.  p.442-448  MP  1481 

Ice  growth  and  circulation  in  Kac’  .*mak  Bay,  Alaska  Daly. 

S  F.  (1982.  p(C)l-(C)9j  MP  1501 

Using  sea  ice  to  measure  vertical  heat  flux  in  the  ocean 
MePhee.  MG.,  ct  al.  (1982.  p.'0M.2074]  MP  1521 
Ice  growtl  on  Post  Pond.  I9'73-1982.  Gow,  A.J.  et  al. 

(1983. 'Jpi  CR  83-04 

Frazil  ir  measurements  in  CRREL's  flume  facility.  Daly. 

SF  1  e‘.  (1986.  ,)<  •' -*38]  MP  2127 

Structuiv  loform  sr  '.clover  on  river  rapids  in  winter.  Per¬ 
ham.  K.f  (19f  ,  439-450)  MP  2128 

Frazil  ic.  tbbics.  Tanana  Kiver,  Alaska  Chacho.  E.F .  ct 
al.(19S'  p  475-483]  MP2130 

River  ice*  isalmontds  Walsh.  M..ec  al.  (1986.  p  D-4  1- 
D-4.26]  MP  2477 

Frazil  tee  deposits  and  water  channels  beneath  an  ice-covered 
river.  Arcone.  S  A .  et  al.  (1987,  I2p)  CR  87-17 

Multifrequency  passi  e  mtvrowave  observation  of  sat’ne  ice 
grown  in  a  tank  Grenfell.  TC.  et  al.  (1988,  p.l687- 
1690]  .MP  2459 

Numerical  simulation  of  first-year  sea  ice  Cox.  C  F  N .  et 
al.  (1988.  p  12.449-12.460]  .MP2404 

Development ofsea ice m the  W'eddell Sea  Langi  MA  .et 
al.  (1989.  p  92-96)  .MP  2615 

Tbin  ICC  growth.  Ashton,  G  D..  (1989.  p  564>566i 

MP  2657 

Acoustics  and  morphology  of  undeformed  sea  ice  ieiek. 

K.C.  ct  al.  (1990.  p  67-75]  ?.jr  2730 

Sea  ice  a  habitat  for  the  foraminifcr  .Vcog/obcK7dji<f  in»  pa- 
chyderma'*  Dieckmann.  G ,  el  al.  (I9M.  p  86-V2j 

MP  2732 

Icc  hardness 

Laboratory  investigation  of  the  kinetic  fnction  coeflicien*  u' 
icc.  Forland.  K  A  .  el  al.  (1984.  p.19-28]  MP  1825 
Fracture  of  S2  columnar  freshwater  ice:  floztUig  double  can¬ 
tilever  beam  tests  Bentley.  D.L.,  et  s’,  rl988.  p.l52- 
161]  MP  2493 

Ice  heat  flax 

Ice  heat  sinks  Part  1  Vertical  systems  Lunardini.  V  J , 
(1986.  107p)  SR  86-14 

Icc  heat  sinks  Part  2  Horizontal  systems  Lunardim.  V  J . 

(1986.  104p)  SR  86-20 

International  Symposium  on  Cole  Regions  Heat  Transfer, 
1989  (1989.  314p)  MP  2636 

Y  car  of  Bowen  ratios  over  the  frozen  Beaufort  Sea  Andreas. 
E.L.  (1989.  p. 1 2.72 1-12.724]  MP  2508 

fr*  islands 

Investigation  of  icc  islands  in  Babbage  Bight.  Kovacs.  A  .  ct 
al.  (1971.  46  leaves)  MP  1381 

Islands  of  grounded  sea  icc  Kovacs.  A  .  et  al.  (1976.  24p  i 

CR  76-04 

Dy  namics  of  near-shore  tee  Weeks.  W'  F ,  cl  al.  (1976.  p  9- 
34]  MP  1380 

Islands  of  grounded  sea  ice.  Kovacs.  A .  d  al.  ( '  p  35- 
50)  MP987 

Iceberg  thickness  and  crack  detection  Kovacs.  A .  (1978, 
PUI  .45)  MP  1128 

Destruction  of  icc  islands  with  cvplosi\es  Mellor,  M  .  ct  al. 

(19'8.p  753-765)  MP  1018 

Pronics  (.  pressure  ridges  and  ice  islands  in  the  Beaufort  Sea 
Hi.aink.  S .  et  al.  (1978.  p  519-532)  MP  1187 

Mecnanical  pr.>pcr*ics  of  ice  in  the  Arctic  seas  Weeks. 

W  F.elal.  (1984.  p:35-2N9,  MP  1674 

fee  island  fragment  in  Slefansson  Sound.  Alaska  Kovacs. 

A.(l985.pl01-II5)  MP  1900 

Ice  properties  m  x  grounded  man  made  icc  island  Cos. 
G  V  N  .  et  al.  (1986.  p  135-142)  .MP  2032 

Ice  Jams 

Use  of  explosivr\  m  removing  icc  jamv  Frankenstein.  G.K . 

etal.  (1970.  lOp)  MP  1021 

River  ice  problem*  Hurgi.  P  I! ,  et  al.  ;1974.  p  I  15) 

.MP  1002 


Third  International  Symposium  on  Ice  Problems.  1975 
Frankenstein,  G.E..  ed.  (1975.  627p.)  MP  845 

Mechanics  and  hydraulics  of  river  ice  jams  Tatinclaux.  3.C.. 

etal.  (1976.  97p]  MP  1060 

Potential  river  tee  jams  al  Windsor.  Vermont  Calkins.  D.L. 

ctal.(i976.  3lp]  CR  76-31 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  ice  jams  Tatinclaux,  J  C .  et  al.  (1977.  45p ) 

CR  77-09 

Air  photo  interpretation  of  a  small  ice  jam.  DenHartog-  S.L. 

(1977.  p.705-719)  1^935 

Ice  arching  and  the  drift  of  pack  ice  through  restricted  chan- 
neb.  Sodhi.  D.S .  (1977.  1  Ip.j  CR  77-11 

Aerial  photointerpretation  of  a  small  ice  jam.  DenHartog. 

SL..(1977.  |7p.]  SR  77-32 

Physical  measurement  of  ice  jams  1976-77  fleld  season. 

Wuebben.  J.t .  et  al.  (1978.  t9p.)  SR  71413 

Investigation  of  ice  clogged  channels  in  the  St.  Marys  River. 

Mellor.  M .  et  al.  (1978.  73p  j  MP  1 170 

Physical  measurements  of  river  ice  jams  Calkins,  DJ.. 

(1978.  p  693.695]  MP  1159 

River  channel  characterisiics  at  selected  ice  jam  sites  in  Ver- 
n.ont  Gatto.  L.W..  (1978.  SXp  j  CR  78-25 

River  ice  Ashton.  G  D..  (1979.  p  38-45]  MP  1179 
Modeling  of  ice  in  rivers  Ashton,  G.D..  (1979,  p.14/1- 
14/26]  MP  1335 

Freshwater  tee  growth,  motion,  and  decay.  Ashton.  C.D.. 

(1980.  p  261-304]  MP  1299 

Icc  jams  and  meteorological  data  for  three  winters.  Ottauque- 
chee  River.  Vt.  Bates.  R  E .  et  al.  (1981.  27p.] 

CR  81-01 

Ice  jam  problems  at  Oil  City.  Pennsylvania  Deck.  D  $.,  et 
al.(1981.  i9p)  SR  91-09 

Modeling  hydrologic  impacts  of  winter  navigation.  Daly. 

S.F..  et  al.  (1981.  p.1073-1080]  MP  1445 

Ice  control  arrangement  for  winter  navigation.  Perham. 

R.E..  (1981.  p  1096-1 103]  MP  1449 

Asymmetric  flows  application  to  flow  below  ice  jams 
GOgUs.  M..  et  al.  (1981.  p  342-350]  MP  1733 

Port  Huron  ice  control  model  studies  Calkins.  D.J .  et  al. 

(1982.  p  361-373]  MP  1530 

Ice  jams  and  flooding  on  Ottauquechee  River.  VT  Bates,  R., 
etal.  (1982. 25p)  SR  82-06 

icc  engineering  for  civil  work  baseline  study  Carey.  KL. 

etal.  (1983. 9lp)  MP  2441 

Ice  jams  m  shallow  rivers  with  floodplain  flow  Calkins.  D  S . 

(1983.  p  538-548)  MP  1644 

Asymmetric  plane  flow  with  application  to  ice  jams  Tatin¬ 
claux.  i.c .  et  al.  (1983.  p  1540*1556]  MP  1645 

Mechanics  of  ice  jam  formation  in  rivers  Ackermann,  N.L. 

etal,  (1983.  14p)  CR  83-31 

lee-related  flood  frequency  analysis:  application  of  analytical 
estimates.  Gerard.  R  .  et  al,  (1984.  p  85-IOt) 

MP  1712 

Ice  cover  melimg  in  a  shallow  river  Calkins.  D  i .  ;I984. 

p  JS5-265J  M)«  17« 

Icc  jams  in  shallow  nvers  with  floodplain  flow  Discussion 
Beltaos.S.  (1984.  p  370-371)  MP  1798 

Method  of  detecting  voids  in  rubbled  ice  Tucker.  W.B .  ct 
al.  (1984.  p  183-188)  MP  1772 

Controlling  river  icc  to  allevute  ice  jam  flooding  Deck. 

DS.  (1984.  p 524-528]  MP  1795 

Salmon  River  ice  jams  Cunningham.  L.L.  et  al.  (1984. 

p  529-533)  MP1796 

icc  jam  research  needs  Gerard.  R  .  (1984,  o  181-193] 

.MP  1813 

Conlrollmg  rr-er  ice  to  alleviate  ice  jam  flooding.  Deck. 

DS.  (1984,  p 69-76]  MP  1885 

Cold  facts  of  ICC  jams  case  studies  of  mitigation  methods. 

Calkins.  D  J .  (1984.  p  39-47]  MP  1793 

ice  jam  flood  prev eniion  measures.  Lamoille  River.  Hardwick 
VT.  Calkins.  D  J  .  (1985.  p.l49.16«]  MP  1940 

Hudson  Ri-ertct  management  Fernck.  M  G  .etal.rl985. 

p  96-1 10}  MP2I74 

Construction  and  calibration  of  the  Oltauquechec  River  mod¬ 
el.  Gooch.  G  .  (1985.  lOp)  SR  85-13 

Cazcnovia  Creek  Model  data  acquisition  system  Bennett. 

B  M .  et  al.  (1985.  p  1424-1429)  MP  2090 

Upper  Delaware  River  ice  control— a  case  study  Zufcit. 

J.F...  el  al.  (1986.  p  760-770)  MP  2005 

icc  interaction  with  the  US  Army  ribbon  bridge  Couier- 
marsh.  B  .\.  (1986.  18p)  CR  86-01 

Hydrologtcaspectsoficejams  Calkms.D  t.(1986.p603- 
609}  .MP2n6 

Potential  solution  to  icc  jam  flooding  Salmon  River.  Idaho 
Earickson.  J .  el  al.  (1986.  p  1 5-25)  MP  2131 

Controlled  river  icc  cover  breakup,  part  1  Hudson  River  field 
experiments  Ferrick.  M  G .  et  al.  (1986.  p  281-291) 

.MP  2391 

Corps  of  engineers  'cek  ice  solutions  Frankenstein.  G  E . 

(1987.  p  5-7,  MP22I9 

Ice  lams  and  the  winter  climate  near  White  River.  SO  Bdei- 
lo.  M  A  .  (1987.  p  l5-»-162j  MP  2399 

rrcliminary  stutly  of  scour  under  an  icc  jam  Wuebben.  J  L. 

(1988.  p  177-192)  MP  2475 

Transverse  velocities  and  i:c  jamming  r<nenital  in  a  river 

bend  /ufelt.  )  L .  (I98S.  p  193-20’^j  MP  2476 

laboratory  vtudy  of  transverse  vcU*cities  and  ice  jamming  in 
a  fiver  bend  /ufelt.  J  I. .  ct  al.  (1988,  p  189*19*) 

MP  2501 


303 


SUBJECT  INDEX 


lee  JtM  (C0mt) 

Development  a  dynamic  ice  breakup  control  method  for 
the  Connecticut  River  near  Windsor.  Vermont.  Ferrick. 
M.G..  et  al.  p.221*233j  MP  2510 

Dynamic  ice  breakup  control  for  the  Connecticut  Rt>er  near 
Windsor.  Vermont.  Ferrick.  M.G..  et  at.  (1988.  p245« 
258j  MP  2449 

Airborne  radar  survey  of  a  brash  ice  jam  in  the  St.  Clair  River. 

Dtty.SF..ctal.(1989.  17p.)  CR89>02 

Effect  of  Toston  dam  on  upstream  ice  conditions.  Ashton. 

C.D..  (1989.9p]  SR  19-14 

Framework  for  control  of  dynamic  ice  breakup  by  nver  ref  u- 
laiion.  Ferrick,  M.G .  et  al.  (1989,  14p  ]  CR  89*12 
Salmon  River  tee  jam  control  studies*  interim  report  Asel- 
son.  K.D..  et  al.  (1990.  8p.)  SR  9(M>4 

Ice  Iciiaca 

Scfregstion’freezinf  temperature  as  the  cause  of  suction 

force.  Takafi*  P'59*66)  MP901 

Scfrefstion  freezinf  as  the  cauK  of  suction  force  for  ice  tens 
formation.  Takafi.  S..  (1978.  p45*SI)  MP  lOtl 

Scyegation  freezing  as  the  cauK  of  suction  force  for  ice  icni 
formation.  Tak^.  S..  ( 1 978.  1 3p  ]  CR  78-04 

Fundamentals  of  ice  lens  formation.  Takagi.  S..  (1978. 

p.235'242)  MPU73 

Mechanical  properties  of  frozen  ground  Ladanyi.  B .  et  al. 

(1979.  p.7.18]  MP1724 

Numerical  solutions  for  rigid*ice  model  of  secondary  frost 
heave.  O’Neill.  K..  et  al.  ( 1 980.  p  656-649] 

MP  1454 

Initial  stage  of  the  formation  of  soil-laden  ice  lenses.  Takagi. 

S.  (1982.  p 223-232]  MP  1594 

Field  tests  of  a  frost-heave  model.  Guymon.  G.L.  et  at. 

(1983.  p  409-414]  MP  1457 

Investigation  of  transient  processes  in  an  advancing  zone  of 
freezing.  McCaw.  R..  et  al.  (1983.  p  821-823) 

MP  1443 

Ice  Kgrcgaiion  and  frost  heaving.  (1984,  72p  j 

MP  1809 

Exploration  of  a  ri^  tee  model  of  frost  heas  e  O'Neill.  K , 
et  al.  (198S.  p  211-294]  MP  1880 

Ic«  lands 

Structures  in  ice  infested  water.  Assur.  A .  ( 1 972.  p.93-97) 

MP  1014 

Investigation  of  ice  forces  on  vertical  structures,  llirayama. 

K..ctal.(l974,  i53p)  MP  1041 

Third  International  Symposium  on  Ice  Problems.  1975 
Frankenstein.  G  E.  w.  (1975.  627p  j  MP  845 

Bibliography  on  harbor  and  channel  design  in  cold  regions 
Haynes.  F.D..  (1976.  32p  j  CR  74413 

Passage  of  ice  at  hydraulic  structures  Calkins.  DJ .  et  al. 

(1974.  p  1724-1734,  MP944 

Force  estimate  and  licld  measurements  of  the  St  Marys  River 
ice  booms.  Perham.  R.E..  (1977,  26p  j  Cll  77-04 
Yukon  River  breakup  1976  Jt^nson.  P.  et  al.  (1977. 

p  592-594]  MP940 

Intermittent  ice  forces  acting  on  inclined  wedges  Trydc.  P . 

(1977,  26p.,  CR  77-24 

Ice  and  ship  ^fccis  on  the  St  Marys  River  ice  booms  Per- 
ham.  R.E.  (1978.  p  222-230]  MP  1417 

Ice  cover  forces  on  structures.  Kerr.  A  D .  (1978.  p  123- 
134;  MPf79 

Ice  forces  on  the  Yukon  River  bridge— 1978  breakup  John¬ 
son.  P.R..  et  al.  (1979.  40p ,  MP  1304 

Loading  on  the  Hartford  Civic  Center  roof  before  collapse 
Redficid.  R .  et  al.  (1979.  33p)  SR  79-09 

Modeling  of  icc  in  nvers  Ashton.  G  0 .  (1979.  p  14/1- 
14/26]  MP  1335 

Buckling  analysis  of  wedge-shaped  floating  ice  sheets  5<kJ- 

hi.  D.S .  (1979.  p  797-810]  MP  1232 

Icc  Ihickncss-tcnsile  stress  relationship  for  load-bearing  ice. 

Johnson.  P.R..  (1980,  llpj  SR  80-09 

Icc  engineering.  O'Stccn.  O  A .  (1980.  p  41-47] 

.MP  1402 

Cost  of  ice  damage  to  shoreline  structures  dunng  navigaiion 
arey.  K.L..  (1980,  33p)  SR  80-22 

Ice  laboratory  facilities  for  solving  ice  problems  Franken¬ 
stein,  G  E.  (1980.  p  93-103)  MP  1301 

Working  group  on  ice  forces  on  structures  Carsiens.  T .  cd. 

(1980.  r46pi  SR  80-24 

Review  of  buckling  analyses  of  ice  sheets  Sodhi.  D.S .  et  al. 

(I980.p.t31-I46)  MP1322 

Single  and  double  reaction  beam  load  cells  for  measuring  icc 
forces.  Johnson.  P  R..  et  al.  (1980.  17p ,  CR  80-25 
Icing  on  structures.  Minsk.  UP .  (1980.  i8p  j 

CR  80-31 

Ice  force  measurement  on  the  Yukon  River  bridge,  McFad- 
den.  T..  et  al.  (1981.  p.749.777j  MP  1394 

Investigation  of  the  acoustic  emission  and  deformation  re¬ 
sponse  of  flnilc  icc  plates  Xirouchakis.  P.C .  el  al.  (i98|, 
t9p)  CR  81-04 

On  the  buckling  force  of  floating  icc  plates  Kerr.  A  D . 

(1981.  7p.,  CR  81-09 

Modeling  hydrologic  impacts  of  winter  navigation  f)at>. 

SF..ctal.  (1981,  p  1073-1080,  MP  1445 

Acoustic  emission  and  deformation  response  of  fmilc  icc 
plates.  Xirouchakis.  P.C.  cl  al.  (1981.  p  385-J94i 

MP  1455 

Dynamic  ice-structure  interaction  analysis  for  narrow  scritcal 
structures  Eranti.  E  .  et  al.  (1981.  p472-479| 

MP  1454 


State  of  the  art  of  ship  model  testing  in  icc  Vance.  C  P.. 

(1981.P493-704)  MP  1573 

Foundations  of  structures  in  polar  waters.  Chamberlain. 

EJ..  (1981.  I6p)  SR  81-25 

Sea  icc  rubble  formations  in  the  Bering  Sea  and  N'ortem 
Sound.  Alaska  Kovacs.  A..  (1981.  23p.)  SR  11-34 
Port  Huron  ice  control  model  studies  Calkins.  DJ ,  et  al. 

(1982.  p  361-373]  MP  1530 

Force  measurements  and  analysts  of  river  ice  break  up. 

Deck,  D.S..  (1982.  p  303-334,  MP  1739 

On  forecasting  mcsoscale  iccdynamicsand  build-up  Hibler, 
W.D..  III.  ct  al.  (1983.  p.l  10-115)  MP  1425 

Method  for  determining  ice  loads  on  offshore  structures. 

Johnson.  J  B .  (1983.  p  124-128]  MP  2854 

Buckling  loads  of  floating  ice  structures.  Sodhi.  D  S .  et 
al.  (1983.  p  260-245]  MP  1424 

Protection  of  offshore  arctic  structures  by  explosives.  Mcl- 
lor.  .M.  (1983.  p 310-322)  MP  1405 

Dynamic  buckling  of  floating  tee  sheets.  Sodhi.  DS. 

(1983.  p  822-833]  MP  1407 

Effect  of  V  essel  size  on  shorelines  along  the  Great  Lakes  chan¬ 
nels  Wuebben.  J.L.  (1983. 62p )  SR  83-1 1 

Atmospheric  icing  of  structures.  Minsk.  LD..  ed.  (1913. 

364p.i  SR  83-17 

Field  measurements  of  combined  icing  and  wind  loads  on 
wires.  Govoni.  J.W*..  ct  al.  (1983.  p.205-215) 

MP  1437 

Ice  forces  on  model  bridge  pters.  Haynes,  F.D..  et  al. jl983. 

Ilp]  0183-19 

.Measurement  of  ice  forces  on  structures  Sodhi.  DS .  ct  at, 
(1983,  P  139-155)  MP  1441 

.Methods  of  ice  control.  Frankenstein.  C.E .  ct  al.  (1983. 

p  204-215]  MPt442 

fee  action  on  two  cylindrical  structures.  Kato.  K .  et  al, 

(19C3.P  159-164)  MP  1443 

Offshore  petroleum  production  in  ice-covered  waters.  Tuck¬ 
er.  W.B..  (1983,  p  207-215)  MP  2084 

Ice  engineering  for  civil  work:  baseline  study.  Carey.  K.L. 

et  al.  (1913.  91p.)  MP  2441 

Ice  action  on  pairs  of  cylindrical  and  conical  structures. 

Kato.  K .  et  al.  (1983.  35p,  CR  83-25 

Ice  forces  on  a  b^ge  pier.  Ottauquechee  River.  Vermont 
Sodhi.  D.S .  Cl  al.  (1983. 6p  |  CR  83-32 

.Mechanical  properties  of  tee  tn  (he  Arcttc  seas.  Weeks, 
W  F..  ct  al.  (1984.  p  235-259)  MP  1474 

Ice  resistance  tests  on  two  mo^ls  of  the  WTCB  icebreaker. 

Tattnclaux.  J  C.  et  al.  (1984.  p  427-438)  MP  1714 

lee  action  on  two  cytindneai  structures  Kato.  K .  ct  al. 

(1984.  p  107-112)  MP174t 

Force  distribution  in  a  fragmented  tee  cover  Stewart.  D  M . 

etal.(I984,  I6p)  CR  84-0? 

Offshore  oil  m  the  Alaskan  Arcttc  W'ecks.  W’.F..  et  al. 

(1984.  p  371-378)  MP  1743 

LaboratoO'  investigation  of  the  kinetic  friction  coefficient  of 
ice.  Forland.  K.A.ctaI.(19g4,p.l9-2l)  MP  1825 

Evaluation  of  a  biaxial  icc  sirc»  sensor  Cox.  C.F.S.. 

(1984.  p  349-361)  MP  1836 

Forces  associated  with  ice  pile-up  and  ride-up  Sodhi,  D  S . 

ct  al.  (1984.  p  239-262)  .MP  1887 

Compuutional  mechanics  in  arctic  engineering.  Sodhi.  D.S . 

(1984,  p  351-374)  MP2072 

Combined  icing  and  wind  loads  on  a  simulated  power  line  test 
span  Govoni,  J  W..  et  al.  (1984.  p,173'182) 

MP2lt4 

Icc  forces  on  inclined  model  bndge  piers  Haynes.  F  D .  et 
al.  (1984.  p  1167-1173)  .MP  2407 

Buckling  analysts  of  cracked,  floating  ice  sheets.  Adicy. 

M  D .  ct  a!.  ( 1984.  28p ,  SR  84-23 

Ice  forces  on  rigid,  vertical.  cyLndrtcal  structures.  Sodhi. 

D S .  et  at.  (1984.  36p)  CR  84-33 

Offshore  Mechanics  arid  Arctic  Engineering  Symposium.  4ih, 

1985.  (1985.  2  volS)  MP  2105 

In-icc  calibralKVt  tests  for  an  elongated,  uniaxial  brass  ice 
stress  sensor  Johnson.  J  B .  (1985.  p  244-249) 

MP  1159 

Sheet  icc  forces  on  a  conical  structure,  an  experimental  study 
Sodhi.  D  S .  et  al.  (1985.  p  46-54)  .MP  1915 

Arctic  ice  and  drilling  structures  Sodhi,  D  S .  (1985.  p  63- 
69,  MP2II9 

Kadluk  kc  stress  measurement  program  Johnson.  J  B ,  ct  al. 

(1985.  p  88-100,  .MPI899 

Comprex&vc  strength  of  multi-year  Ka  ice  Kovacs.  A . 

(1985.  pi  16-127,  MP  1901 

Sheet  ICC  forces  on  a  conical  structure,  an  expenmental  study 
Sixlhi.  D  S .  et  al,  (1985.  p  643-655,  MP  1906 

Real  listc  measurements  of  upltflmg  ice  forces  /abilansky, 

EJ.  (1985.  p  253-259,  MP  2092 

Ice  accretion  measurement  on  a  wire  at  Ml.  W’ashington 

McComber.  P .  ct  a!.  (1985.  p  34-43,  .MP  2173 

Computer  interfacing  of  meteorological  sensors  m  severe 
weather  Rancours.  K .  et  al.  (1985.  p  205-211, 

MP  2175 

Instrumentation  for  an  uplifting  kc  force  model  ^bilanskv. 

Ei.  (1985.  p  1430-1435,  MP  2091 

Sea  ICC  and  the  Fairway  Rock  icefoot  Kovacs.  A .  et  al, 
(1985.  p  25-32)  MP2I4S 

tn*tcc  calibration  tests  for  an  elonptc.  uniaxial  brass  ice  stress 
senvo;  Johnson.  J  ft .  (1995.  p  506-510]  MP  1944 
Vibration  analysis  of  the  kamachiche  tighipicr  Haynes, 
F  I) .  (19X6.  p  238-241,  MP  1989 


Ice  cover  research— present  state  and  future  needs  Kerr. 

A  D .  et  ai.  (1916.  p  384-399,  .MP  2084 

Crushing  of  ice  sheet  against  rigid  cylindrical  structures. 

Sodhi.  DS.etal.  (1986,  p  1-12)  MP  2818 

Offshore  Mechanics  and  Arctic  Engincenng  Symposium.  5th. 

1986.  (1986.  4  vols.,  MP  2031 

Ice  properties  in  a  grounded  man-made  icc  bland.  Cox. 

C  F.N..  et  al.  (1986.  p.I35-U2,  MP  2832 

Some  effects  of  friction  on  icc  forces  against  vertical  struc¬ 
tures.  Kato.  K .  ct  al.  (1986.  p  528-533)  .MP  2834 
Impact  ice  force  and  p;cssure‘  An  experimental  study  with 
urea  ice.  Sodhi.  D  $ ,  ct  il.  ( 1986.  p  569-576) 

MP  2037 

Vibration  analysis  of  the  Yamachtche  Lightpicr.  Haynes. 

FD..  (t986.p.9-18)  MP2293 

Ice  forces  on  bridge  piers.  Haynes,  F.D .  (1986,  p  83-101, 

.MP  2148 

Icing  and  wind  loading  on  a  simulated  power  line.  Govoni. 

JW.etal.  (1986.  p 23-27,  MP2284 

Model  study  of  icc  forces  on  a  single  pile  Zabilansky,  EJ . 

(1986.  p  77-87,  MP  2388 

Static  and  dynamic  ice  loads  on  the  Y  amachtche  Bend  hghtpi- 
cr.  1984-86.  Frcdcrktng.  R..  ct  al.  (1986.  p.l  15-126) 

MP2389 

International  Offshore  Mechanics  and  Arctic  Engineering 
Symposium.  1987.  (1987.  4  vols ,  MP  2189 

Ice  beam  moving  aptnst  a  sloping  structure.  Sodhi.  D.S . 

(1987,  p.281-284}  MP  2194 

Advances  in  icc  mechanics— 1987.  (1987, 49p , 

MP2287 

Advances  in  sea  ice  mechanics  in  the  USA.  Sixlhi.  D.S..  ct 
al.  (1987.  p  37-49)  MP  2288 

Erfeci  of  oscillatory  loads  on  the  bearing  capacity  of  floating 
icc  covers  Kerr.  A  D  .  et  al.  (1987.  p  219-224, 

MP  2214 

Mechanical  properties  of  multi-year  sea  tee.  Riehter-Mcnge. 

JA.et  al.  (1917.  p  121-153,  MP  2428 

Efleet  of  ice-floe  size  on  propeller  torque  in  ship-mode!  tests. 

Tattnclaux.  J  C.  (1987.  p  291-298,  MP  2289 

Kadluk  ice  stress  measurement  program.  Cox.  G.F.N . 

(1987.  p  100-107}  .MP  2298 

Mechanical  properties  of  mulii-year  pressure  ridge  ice. 

Rtehier-Mcngc.  J.A .  (1987.  p  108-119,  MP  2299 

Working  group  on  icc  forces  3rd  state-of-the-art  report. 

$andetson.T.J.O.ed.(I987.  221p)  SR  87-17 

Flexural  and  buckling  failure  of  floating  ice  sheets  against 
structures.  Sodhi,  D.S .  (1987,  p  53-73,  MP  2315 
Conference  on  Offshore  Mechanics  and  Arctic  Engincenng. 

7th.  1988.  Vol  4.  (1988.  34lp ,  MP  2317 

Onshore  tee  pileup  and  override  Kovacs.  A .  et  al.  (1988. 

p  108-142,  MP  2334 

Venfleation  tests  of  the  surface  integral  method  for  ealeulat- 
mg  structural  ice  loads  Johnson.  J.  B .  et  al.  ( 1 981,  p  449- 
456)  MP  2353 

Mukluk  ice  stress  measurement  program  Cox.  C  F.N..  et  al. 

(1988.  p.457>463j  MP  2354 

Model  study  of  uplifting  ice  forces  the  mstrumeniation. 

Zabtlansky.  EJ..  (1988.  p.745-748,  MP  2487 

Mukluk  ice  stress  measurement  program  Cox.  G.F.N . 

(1988.  pi  1-15,  MP2618 

Working  group  on  ice  forces  4ih  state-of-the-art  report. 

Timeo.  G.W .  ed.  (1989,  3S5p ,  SR  89415 

Ice-tnduced  vibrations  of  structures  Sodhi.  DS,  (1919. 

p  189-221,  MP2492 

Conference  on  offshore  mechanics  and  Arctic  engineering. 

8ih.  1989.  (1989.  476p ,  MP  2481 

On  modeling  the  energetics  of  the  ridging  process.  Hopkins. 

M  A .  ct  al.  (1989.  p  175-178)  .MP  2483 

Penetration  of  floating  icc  sheets  wuh  eyimdneal  indenton. 

Sodhi.  DS.  (1989.  p  377-38:,  MP  2a5 

tee  force  measurements  on  a  bridge  pier  in  a  small  nver. 

Sodhi.  DS  .  et  al.  (1989.  p  1419-1427,  MP  2744 

Conference  on  offshore  mechaniev  and  arctic  engineering. 

9th.  1990  (1990.  339p,  MP  2584 

Cyclic  loading  of  saline  ice.  initial  expenmental  results. 
Cole.  DM.  (1990.  p 265-271]  MP  2581 

Icc  mechanics 

Growth  and  mechanical  properties  of  river  and  lake  tee 
Ramseier.  R.O.  (1972.  243p,  MP  1883 

ICK  MKCliAMCS 

Impact  of  spheres  on  rcc  Oosare  Yen.  k.-C.  c!  al. 
*1472.  p  473)  MP9t8 

lee  aMchanks 

Arctic  marine  navigation  and  ice  dynamics^  summary  find¬ 
ings  Weeks.  W  F.  (1973.  p  X6-99,  .MP  2274 

Mcsoveale  deformation  of  sea  ice  from  satellite  imagery 
Anderson.  D..M  .  el  al.  (1973.  2p ,  MP  1120 

River  ice  problems  Rurgi.  P  II .  ei  al.  (1974,  p.l-IS 

.MP  1002 

Results  of  the  US  ctmiribution  i<v  the  Joint  USiU’SSR  Bering 
Sea  F.xpenmeai  Camj4>cll.  W'  j  .  «(  al.  (1974.  |97p , 

MP  1032 

Ice  dynamics.  Canadian  Archipelago  and  adjacent  Arctic  ba¬ 
sin  Ramseier.  R  O.  ct  al.  (I9?5.  p  X53-X77, 

MP  1585 

Mechanics  of  ICC  <i!en,  J  W  .  (I075.  43p  ,  .M  ll*C2b 
Sea  ice  engineering  Assur,  A  .  (1976.  p  231-234, 

MP984 

Interprctatum  of  ihe  tensile  strength  of  ice  under  tnaxial 
stress  Ncvel,  1)  I* .  et  al.  (1976.  -  375-3X7, 

MP994 


304 


SUBJECT  INDEX 


Meckftftics  ud  hydraulics  of  river  ice  jams.  TatincUua.  i  C. 

etal.cl97«.97p)  MP IMO 

Creep  iheory  for  »  floatine  kc  sheet.  Sevel.  D  E..  (1976. 

99m  $11 76^ 

Dynamics  of  ncar*sbore  tee.  Weeks.  W'.  F..  et  al.  ( 1 976.  p.9> 
34)  MP  IMO 

Passue  of  tee  at  hydraulic  structures.  Calkins.  DJ..  et  al. 

(IW.  p.t726-1736)  MP  966 

Potential  river  ice  ja.its  at  Windsor.  Vermont.  Calkins.  DJ.. 

eta(1976.  31p)  CR  76-31 

Internal  structitfe  and  crysul  fabrics  o(  the  West  Antarctic  ice 
shei^  Cow.  AJ .  et  al,  (1976,  25p}  CR  7^35 

Sea  ice  properties  and  peometry.  Weeks.  W.F..  (1976. 

p.137.171)  MP9lt 

Structural  growth  i^lake  ic^.  Cow.  A  J..  et  al.  { 1 977. 24p ) 

CR  77.01 

Dynamics  of  near-shore  ice.  Kovacs.  A.  et  al.  (1977. 

p.106.112)  MP924 

Laboratory  investigation  of  the  mechanics  and  hydraulics  of 
river  ice  jams.  Tatinclaux,  J.C..  ct  al.  (1977.  45p.) 

CR  77-09 

Air  photo  interpretation  of  a  small  ice  jam.  Denltartog.  S  L. 

(1977.  p.705-7l9j  MP  935 

Encineering  properties  of  sea  ice.  Schwara.  J..  ct  al.  (1977. 

p.499-$31)  .MP  1065 

Movement  of  coastal  sea  ice  near  Prudhoe  Bay.  W*eeks. 

W.F..  et  al.  (1977.  p  533-546)  MP  1066 

Dynamics  of  near-shore  ice  Kovacs.  A.  ct  al.  (1977. 

P.41M24)  .MPI076 

Some  ekmenis  of  iceberg  technology.  Weeks.  W.F .  et  al. 

(1979.  p  45-99)  MP  1616 

Model  simulation  of  near  shore  ice  drift,  deformation  and 
thickness.  Hibkr.  W  D.  111.  (1979.  p  33-44) 

MP  1010 

Aaial  double  point-load  tests  on  snow  and  ice.  Kovacs.  A.. 

(1971.  Up.)  CR7M1 

Report  of  the  ITTC  panel  on  testing  tn  tee.  1979.  Franken¬ 
stein.  G.E..  ct  al.  (1979.  p.157-179)  MPII40 

River  ice  Ashton.  G  D..  (1979.  p.369-392)  MP  1216 

Polycrysialline  ice  mechanics  Hooke.  R  L.  ct  al.  (1979. 

I6p.)  MP  1207 

tec  forces  on  the  Vukon  River  bridge— -1979  breakup.  John¬ 
son.  P.R..  el  aL  (1979. 40p)  MP1304 

Dynamics  of  ncar-shorc  icc  Kovacs.  A.  et  al.  (1979. 

p.191-207}  MP  1291 

Some  Bessel  function  identities  arising  in  icc  mechanics  prob- 
Icins.  TaUgt.S.(1979.  I3p.)  CR  79-27 

tiltrasonie  tests  of  Byrd  Station  ice  cores.  Gow.  AJ..  et  al. 

(1979.p.t47.t53)  MP12t2 

OMumentation  for  a  two-level  dynamic  thcrmodyitamic  Ka 
ice  model  tliMcr.  W  D..  111.  (1990.  35p)  SR  9040 

Some  promising  trends  in  ice  mechanics.  Assur.  A .  (1990. 

p|.|5)  MPI300 

Ice  laboratory  facilities  for  solving  icc  problems.  Franken¬ 
stein.  G.E.  (1990.  p.93-103|  MP  1301 

Mechanical  properties  of  poly  crystalline  icc.  McUor.  M. 

(1990.  p  217-245)  MP  1302 

McchamcalpropertscsnfpolycrvstalUncKc  flookc.R  L.ct 
aL  (1990.  p  263-275)  MP  1329 

Ship  resistance  in  thick  brash  kc  Mcllor.  .M .  ( 1 990.  p  305- 
321)  MPt329 

Measurement  of  the  shear  stress  on  the  underside  of  simulated 
ice  covers  Catkins.  D  J.  et  al.  (19g0.  Up) 

CR  BO-24 

Dynamic  ice-structurc  interaction  analy^s  for  narrow  v  crtical 
structures.  Eranti.  E..  et  al.  (1991.  p.472-479] 

MP  14$6 

Modeling  mcsoscalc  icc  dynamxs.  Htbler.  W.D .  111.  ct  al, 
(I9g|.p  1317-1329)  MP1526 

Mcasunng  mechanical  pr(»pert:es  of  ice.  5khwarx.  J .  ct  al. 

(I991.P.245-254)  MPI956 

Dynamics  of  near-shore  tee,  Kovacs.  A.  ef  at.  (1991. 

^125•I35)  .MP1599 

Growth,  structure,  and  properties  of  sea  kc  Weeks.  W.F.. 

el  al.  (1992.  i30p)  .M  92-01 

Ice  behavior  under  CiUivtant  stress  and  strain  Mellor.  M .  el 
aL  (1992.  p  201-219,  .MP  1525 

Port  Huron  kc  control  model  studies  Calkins.  D  J .  ct  al. 

(1992.P.36I.373,  MP  1530 

Glacier  mechanics.  Mcllor.  M .  (1^92,  p  455-474, 

MP  1532 

ln-s*tu  measurements  of  the  mechanical  properties  of  ice 
TatincUus.  JC.  (1992.  p  3:6-334)  .MP  1555 

Otuuqucchce  River-  -anatysiv  of  freere-up  procesves  Cal¬ 
kins.  DJ..  et  al.  (|492.  r  2-.«7,  MP1739 

Physical  properties  of  the  kc  cover  of  the  ffreenlarvd  Sea 
Weeks.  W.F.  (1992.  27m  SR  92-29 

lly-dratdic  mode!  studv  of  Port  Huron  tee  control  structure 
Calkins.  D  J .  rt  al.  (1912.  59p ,  CR  92-34 

Stress>stram.ttme  rclaitons  for  tec  under  unuvui  compres- 
%son.  McRor.M.ctal.  (1993.  p 207-230,  MP  1597 

Numerical  simtdation  of  the  Vkeddctl  Sea  pack  tee  llibler. 

W.D.  III.  et  al.  (1993.  p  2971.2997,  MP  1592 

On  forecasting  mesovea'e  ice  dvnamtes  and  butid-up  HtKer. 

W  D .  111.  ct  al.  (1993,  p  I lO-U 5,  MP  1625 

MechanKal  behavior  sea  tec  MrSW.  M.||993.  105p  * 

.M  93-1 

Sea  ice  model  in  wind  forcing  ficMs  Tucker.  W  R .  (1913, 
Up)  CR  93-17 

Sea  ICC  on  the  Norton  .<ound  and  ad{acent  Bering  Sea  coavt 
Kovkv  A.  (1993,  pn54.Mn)  MP  1699 


Modding  of  ice  dttcharge  in  nver  models.  Calkins.  DJ.. 

(1913.  p  215-290,  MP2991 

Sptcebome  SAR  and  sea  tee:  a  status  reporL  Weeks.  W.F.. 

(1993.  p.1 13-115)  MP2225 

ReUiiottstup  between  creep  and  strength  behavwr  of  ice  at 
failure.  Cole.  D  M..  (1993.  p.119-197)  MP  IttI 

Mechanics  ofsec  yam  formation  tn  rivers.  Ackermann.  N  L. 

et  al.  (1913.  Up.,  CR  93-31 

Thermodynamie  model  of  soil  creep  at  constant  siresscs  and 
strains.  Fish.  A  M..  (1993.  tip,  CR9^33 

Marginal  icc  zones:  a  descriptioo  of  air-icc-ocean  interactive 
processes,  models  and  ptarmed  eipcriments.  Johannessen. 
O.M.etal.(W94.pJ33-I46,  MP  1673 

Mechanical  properties  of  tee  in  the  Arctic  seas.  Weeks, 
W.F..  et  aL  (1994.  p  235-259,  MP  1674 

Modified  theory  of  bottom  crevasses.  Jerek.  K  C..  (1994. 

^1925•I931,  MP  2959 

Frazil  ice  dynamics.  Daly.  S.F..  (1994. 46p ,  M  94-91 

Mechanical  properties  of  mutti-ycar  sea  ke.  Fhase  1:  Test 
results.  Cot.  GF.N.etaL  (1994.  105p)  CR  9449 

Modeling  the  marginal  ice  zone.  HiMer.  W.D.  HI.  ed, 
(1994.  99p}  SR  9447 

Large-scale  ice/ocean  model  for  the  marpnal  ice  zone.  Hi- 
Wer.  W.D..  111.  et  aL  (1994.  p.I-7,  MP  1779 

East  Greenland  Sea  ice  variability  in  large-scale  model  simu¬ 
lations.  Walsh.  J  E..  et  al.  (1994.  p.9-U,  MP  1779 
On  the  role  of  tec  interaction  in  marginal  ice  zone  dynamics. 

Lcppiranca.  M..  et  aL  (1994.  p  23-29}  MP  1791 

Some  Mmple  concepts  on  wind  forcing  over  the  marginal  ice 
zone.  Tucker.  W  B..  (1994.  p  43-49,  MP  1793 

Mechanical  properties  of  mtdti-year  sea  ke.  Testing  tech¬ 
niques.  McUor.  M.ctaL  (1994.  39p,  CR94-99 

Roleof  sea  kc  dynamksin  modeling  C02  increases.  HMcr. 

W.D..  111.  (1994.  p.239-253,  MP  1749 

Ice  flow  leadtag  to  the  deep  core  hole  at  Dye  3.  CreenUnd. 

WhOlans.  IM.etaL(1994.ptt5-190)  .MP  1924 

Ice  dynamks.  HiMer.  W’.D..  111.  (1994.  52p.] 

M9443 

Mechanical  properties  of  sea  ice:  a  sta*us  report.  Weeks. 

W.F..  ct  aL  (1994.  p.l35-t99,  MP  1999 

Rise  pattern  and  veloaty  of  frazil  ke.  Wuebben.  J  L. 

(1994.  p  297-316,  MP  1916 

Laboratory  Investigation  of  the  kinetic  friction  coefficient  of 
ICC.  Forland.  K.A..  ct  aL  (1994.  p  U  2S,  MP  1925 
Forces  associated  with  kc  pik-up  and  ride-up  Sodhi.  D,5 . 

ct  aL  (1994.  p.239-262,  MP  1997 

Computational  mechanics  m  arctk  engtnetrisg.  Sodhi.  D5.. 

(1994.P.35I-374,  MP2972 

Stalk  determmation  of  Young's  modulus  in  sea  kc.  Richter- 
Mengc.  J  A .  (1994.  p.293-296,  MP  1799 

Air-ke-ocean  interKtion  etpenments  in  Aretk  marginal  ice 
zones.  (19g4.56p.,  SR  94-29 

MIZEX  93  mcsoscale  sea  ke  dynamics,  initial  analysts.  Ht¬ 
bler.  W.D..  HI.  et  aL  (1994.  ^19-29,  MPIIII 

On  the  rhetdogy  of  a  broken  tee  field  due  to  floe  cotbsion. 

Shen.  If .  et  al.  (1994.  p.29.34,  MP  1912 

Crystalline  structure  of  urea  ke  shecu.  Gow.  A  J..  (1994. 

49p,  CR  94-24 

Shore  icc  overndc  and  yvleup  features.  Beaufort  Sea 
Kovacs.  A^  (1994.  29p.  f  map,  CR  94-26 

MIXEX  94  mesoKale  sea  ice  dynamics  post  operations  re- 
pon  Hibkr.  W*  O.  III.  ct  aL  (1994.  ^66-692 

MP  1257 

Arctic  sea  Ke  and  naval  rqwrations.  Htbler.  W.D .  111.  et  al. 

(1914.  p  67-91)  MPI994 

Surfacing  submanno  through  ke  Asscr.  A .  (1914,  p  309- 
319,  .MPI999 

Rheology  of  gtackr  ke  Jerek.  K  C-.  et  aL  (1995,  p-1335- 
1337,  MP  1944 

NumcTKal  modeling  of  sea  ke  dynamKS  and  kc  thKkness 
HiKer.  W  D .  III.  (1915.  5Cp.,  CR  95-95 

Air-Kc  ocean  intcractioa  in  ArctK  marginal  tee  rones 
MI/EX-W'cst  Wadha.-ss.P.ed.(|9g5.  U^, 

SR  95-94 

NfechanKal  propertKS  <4  m-ulti-year  pressure  ndgr  samples 
RKhter-Meage.  J  A .  (1995.  p  244-251,  .MP  1936 

Mod^mg  sca-KC  dynanucs.  llibler.  WD.  111.  (1995. 

P  549.579,  MP2MI 

Grain  sire  and  the  compressive  strength  of  kc.  Cole.  D  .M . 

(1995.  p  369-374,  .MP  1907 

Mechanical  ^opcritcs  of  mulit-y'ear  sea  kc  Phavc  2  Test 
results.  Cos.  GF.S.eiaL  (1995.  tip,  CR  15-16 

On  estimating  kc  stress  from  MI/EX  93  kc  Jeformatuut  atsd 
current  measurements  t,eppAranu.  M.  et  aL  |19S6. 
p  17-19,  MP  2220 

Fraril  kc  pebbles.  Tanana  River.  Atavka  ChacSo.  F.  F ,  et 
aL  (I9»6.  p4?5'493,  MP  2130 

Growth,  structure,  and  pr«^«erties  of  tea  we  ^keeks.  ^k  F  . 

ei  aL  (1996.  p9.|M,  MP  2299 

Mechanical  behavior  of  tea  kc  MrfW.  M .  |I996.  p  tax 
291,  MP22IO 

Ice  4}n»^T.tc^  IliKer.  W  D.  III.  ||9t6.  p 

MP  2211 

On  the  profile  properties  of  undeformed  ftrsi'vear  sea  we 
Cos.  «  F  N .  et  aL  il99a.  p  257.339s  '  MP  2199 

Tnasial  testing  of  first-year  t«a  we  RHhtrt  Mengr.  J  A .  cl 
aL(U96,  4|p,  CR  94-16 

kenfKation  tests  for  a  stiff  tncluvMwt  vtrevi  senvw  tot. 
F  X .  et  aU  (IM?.  p  MP  2223 

Adtarcet  in  we  irechamct  1^9*  (1^9*.  4^pi 

MP  2207 


Advances  in  sea  kc  mcchanka  in  the  USA.  Sodht.  D3>..  ct 
aL  (1997.  p.37-49)  MP  229B 

Sea  KC  structure  and  mechameal  properties.  Rkhcer- 
.Menge.  J  A.,  et  aL  (1997.  30p ,  CR  97-93 

Corps  of  engmeers  seek  ice  solutiofts.  FraakenMctfi.  C.E.* 
(1997.P.5.7,  MP22I9 

Mcsoscalc  sea  ice  dcformatioft  in  the  East  Crccalawd  margm- 
alkezone.  Lrppiraau..M..ctaL(19i7.p.7060-7070, 

.MP2241 

Rote  of  Coe  cotlisioAS  in  sea  kc  theology.  Shea.  K.K,.  et  aL 
(I997.P.7095-7096)  MP  2242 

.Mechanical  properties  of  multi-year  sea  kc.  Rkhter-Meiigc. 

J  A.,  ct  aL  (1997.  p.t21-t53)  MP  2429 

Mechanical  properties  of  multi-year  pressure  ridge  ke. 

Rkhtcf-Menge.J  A,.  (1997.  p  109-119,  MP2299 

Shape  of  creep  curves  in  frozen  soils  and  polyerysulliiic  kc. 

Fish.  AM.  (1997. p.623.629,  MP 2329 

Cbtwicd  air-kc-occan  models.  Hibler.  W.D,.  SH.  (1997. 

p.131-137,  MP24I2 

DOD  floaCtig  ke  problems.  Cox.  C  F.S,.  (1997.  p.l5l- 
154,  MP24I4 

Conference  on  Offshore  Mechanks  and  Arctk  Eamneeriog. 

7th.  1999.  VoL4  (1999.  349p,  MP  2317 

Mechanical  properties  of  multi-year  sea  ke.  Rkhter-Mcuge. 

J.A..  et  aL  (1999.  27p;,  CR  99-95 

lee  stress  mcasurcmenis  around  offshore  structures.  John¬ 
son.  J.B..  (1999.  p.55.59,  MP26lt 

Profile  properties  of  undeformed  first-year  sea  kc.  Cos. 

CF.N..etaL(l999,  57p.,  CR  99-13 

Mechaiucal  properties  ef  muitt-ycar  sea  kc.  RKhter-Menge. 

J  A..  (1999.  ^54-6l)  MP  2619 

Working  group  on  ke  forces.  4th  state-of-the-art  report. 

Timco.  G.W..  ed.  (1999.  395p ,  SR  99-95 

Conference  on  offshore  mechanics  and  Arctk  engineering. 

9th.  1999.  (1999.  476p.,  MP  2491 

Effect  of  ke  pressure  on  margmat  ke  zone  dynamics.  Flato. 

C.M.etaL(l999.^514-52l,  MP2522 

Proceedings.  (1999.  475p.,  $R  99-39 

.Models  of  the  mechanical  properties  of  see.  Rkhtcr-Mmie. 

J  A.,  ct  aL  (1999.  MP  26B7 

Conference  on  offihoee  mechanics  and  arctk  engsneering. 

9th.  1990.  (1990.  339p.i  MP  2594 

Dynamk  analysis  of  a  Boating  kc  sheet  imdcfguing  vertical 
indentation.  McCitvary.  W'.R.,  et  aL  (1990. 

Wave-induced  bergy  bit  motion  near  a  Boating  fUdmtm. 

Mak.^M,.etaLtl990.^205-2l5,  MP29B9 

Measuremeat  of  sea  ke  thkkncsa  using  eketromagnetK  in¬ 
duction.  HoUaday.  JS,etaL(l990.^309.>l5^^^^ 

Wind-generated  polynyas  off  the  coasts  of  the  Bencg  Sea 
tsbndv  Koro.  T  L.  et  aL  (t9W.  p.t21bl32) 

Mpr34 

On  modeliag  the  barocfisue  adjustment  of  the  ArctK  Ocean, 
llibler.  WD.  111.  (1990.  p  247-250,  MP  2739 

lee  mtWng 

Tivwing  kebergx.  Lonsd^.  H  K..  ct  aL  (1974.  p.3, 

MP  1929 

PhysKSofke  Ckn.  J  W'.  (1974.  9!p,  M  ii-C2a 

Heal  transfer  in  dnll  holes  m  AnurctK  ke.  Yea.  Y  ef 
aL(l976.  I5P)  CR  76-12 

Heat  transfer  between  water  ,cu  asd  ke  Mocks  Yen.  Y.-C. 

(1976,  p  299.307,  MP9B2 

Short-term  foeecastwg  of  water  run-off  from  snow  and  kc- 
Co»e<k.  S  C.  (1977.  p  571-591,  MP  1967 

Heat  transfer  over  a  vertkal  melting  plate.  Yen.  Y.-C.  et  aL 
(1977.  12m  CR  77-32 

Bubbler  laduced  melting  of  ke  covers.  Keribar.  R^  et  aL 
(1971.  p.362-344,  MP  1169 

Poent  source  bubbler  systems  to  supff  ess  ke  Ashton.OD-. 

(1979.  I  :p,  CR  79-12 

Case  study-  fresh  water  supply  for  P^t  Hope.  Alaska. 

McFaddea.  T.  et  aL  (1979.  p  I029.|(UO,  .MP  1222 
Poini  source  bubbler  systems  to  suppress  ke  Ashxo«t.GD. 

(1979,  pny.ioo)  MPt326 

Maiimem  ihwincss  and  subsequent  decay  of  lake,  met  and 
fast  Ka  KC  m  Canada  and  Alaska  BdeOo,  M  (1990. 
160p)  CR  99-96 

Freshwater  we  growth,  motion,  and  decay  Ashton.  G  D. 

(19X0.  p:6l-304,  M^I299 

Continuum  Ka  see  model  for  a  gloh^  ehmate  mo^  Lsng. 

C  H .  et  aL  (19X0.  p.lt7.|96,  MP  1622 

Ablaiton  Kasons  of  arctK  and  antarctw  Ka  we  AndreaSi. 

F.I..  et  aL  (19X2.  p440.447,  MP  1517 

Sea  we  drag  lams  and  boundary  bver  dunng  rapsd  mating 
MrrSee.  M  G .  (|9X2.  iTp,  CR  tl-94 

rerforrunce  of  a  poani  source  bi^Mer  uada  thwk  wc 
Haynes.  FD.et  aL  (19X2.  p  111-124,  MP  1529 

On  the  difTerenres  in  aHaison  Kavons  «4  Arctw  and  NntarrtK 
Ka  we  Andreas.  F.L.  et  al.  (1992.  9p,  CR  92-33 
t>cvetof«ng  a  water  wen  for  the  wc  harkfinmg  of  DYE  2 
Rand.  J  II .  (19X2.  |9p ,  SU  12-32 

Soft  dnnk  bi^ddes  Cragm.  J  H .  (1913.  p  *1, 

MP  1736 

Field  tests  -d  a  frost-hcase  isu^iel  Ouynwm.  O  L.  et  aL 
||9Xt.  p409.4t4,  MP  1657 

l.alr  KC  de<av  Ashton.  <»  D .  r!9X3.  p  93  96, 

MP  1494 

l3cter>o-utinn  of  Bojtmg  we  covers  Ashton.  G  C) .  (19X4. 
p:6-JJ-  MPU76 


305 


SUBJECT  INDEX 


IceatMat  OmU 

Oa  ikc  4co]r  Mi  rctrot  of  the  kc  c(rt  cf  u»  tW  sasMBct  MIZ, 
S4o)rfc«(.G^tt^*P  <^22|  MP  tTM 

Ttfcfitiirc  Mi  jaurfacr  w^^jgty  »  * 
syMCM.  Yen.  Y.*C.|in4.^30S)25]  MP  1727 

kc  cover  tadtiof  m  s  nrer.  CotLies.  DJ^  rtft4. 

^255*245]  MP I7U 

Ice  ietcriocaaoe.  Athtoa.  C  |l7t4.  p.3l-*t| 

MP  1741 

DctemeMiM  of fUatinf  ice  c»vcf».  Ashcoo.  G  D,  (I9t5. 

^|77.1S2|  MP  2122 

CheiMcal  MivCMa*  to  tke  cbcssscaJ  preWcat  Mied.  L.D^ 
tins.  pi2JS'244,  MP  2224 

Hc»c  IfMifcf  «•  water  over  a  adtiac  ice  »heet.  t.Mtf<hoi. 

VJ«  (ITU.  ^^27.2M:  MP  2*32 

Mt2^X->a  pto^rMi  lor  nxsotcaie  M>ice*«ccM  b^cractioa 
cipcriawti  m  Arctic  war y—l  *ct  ztmet  MtZEXheiSctM 
7.  (ITM.  S»p^,  SR  iM 

taMiers  Mi  pawpi.  for  taetcaf  ice  Ashtoa.  G  f ItM. 

^22^234]  MP  2131 

CooTcctive  heat  tramfer  m  w^er  over  taeftaf  ice  ihcct. 

UMriMi.VJ,tl4U.M2*5l|  MP24M 

frtii«iMr)r  xaij  of  friction  hct«ec«  ice  aei  >lei  rMocra- 
tcafaLi.K^etaLcl7t7.pL277.30]|  MP235< 

iMeraatioMl  Spr^owam  oe  Coii  Repoca  Heat  Tnooftr. 

im.  clTt?.  270m  MP  2302 

Eiothcraiic  cattan  of  frorca  ottUriA.  Garfieli.OE^eta!. 

tin7.p.!fMt3)  MP21M 

On  dw  clltct  of  the  4  C  imitT  matisMiai  oo  acttiaf  heat 
iTMofcr.  Yea.  V.-C.  (IWt.  ^M3•347|  MP  23i2 
Row  iet  etofertlor  ice— eapcriacntal  f oda.  Aotc 

ton.  G.D,  p.l31>l40|  MP  2445 

Oceanic  heat  Ru  a  the  Frasn  Strait  fseaMeci  hp  a  irifta^ 
hMjr.  Perovich.  O IL  et  al.  |]0t0.  p.241.2W| 

MP2744 

Shorioave  raiioSow  aai  opea  «Ker  ia  ia>4et*  of  «ca  ice 
iecar  Perovick.  D  1C,  et  al.  |I970.  p  242.:44i 

MP27P3 

loeaoich 

Stnactarcs  io  iet  iafeatei  •vut.  Auor.  A,  1 1772.  p.7M7| 

MP  Ut4 

Carailicacioii  aoi  vanotim  of  tea  ice  riipH  >*  ^  Arctic 
hM.  HMer.W.D,  III.  etaL  {1774.  P.12M441 

MP  1422 

Rcaaoce  tcaciffi  peopraoi  ro^airei  for  the  AIOIEX  ■ooici 
WceU  W.F,  et  al.  |I774.  p.32-44,  MP  IMt 

34oicliaf  poet  kc  at  a  «itcoot>^fa»cac  coeeaoae.  KASer. 

W.D,  Ilf.  |1777.  p.44.55]  .MP  1141 

Moiel  tkaainri—  of  near  thore  ke  inft.  irforaoaboB  aoU 
tkkiocM.  Hkkr.  W  O,  III.  |t77t.  p.33-44. 

MP  1414 

ScskcprciMreriifointhclkasfoctSea.  Wr^s:.9D..et 
aL  CI77I.  pc247.27t|  .MP  1132 

Arch«i  of  laflri  ke  IV«e»  a:  braifc  ;«ert.  C»Sks%.  DJ. 

tl774.  m75'507|  MP1134 

See  arciMip  ani  the  inf:  of  pacl  vc  thr««d>  <^Lasitctt  Soi* 
hi.  DJ^ctd.|}77S.p4|M):]  MPI134 

Some  rc»«fe»  &oa  a  faeear*vTKo>st  SMieS  of  Arctic  kc 
cover  Hdkr.  W  O,  111.  ct  aL  (1774.  ;^243.30S) 

MP  1241 

Xamerirat  lokfap  of  tea  ke  ta  teawwuS  tea  are  rooc 
KMer.  W.D,  111.  ||7»4L  ^277•354]  MP  I2M 

Sroac  pro«iksf  trewit »  ace  incchasicv  Ataae.  A.||7M, 
M-I5i  MP  1344 

Rekoweary  rctdtt  of  ace  aaoieksf  is  the  Eat:  Grrcslaai 
area  Tedcr.  W»,  et  al.  (17«|.  pfiT.f?!, 

MP  1454 

Xumcnca!  nftfrooLt  for  a  npi*«cc  aaoict  of  iccoe»iar>  frovi 
heave.  0*N‘e3.  K,  et  aS.  ||7f2.  Up,  CR  aM3 

Oa  aaoiehof  t3:<  WeiieS  So  rarl  xe  fidkr.  D.  111. 

e:  aL  |t7t:.  p.l2M30s  MP  1547 

Appheattaa  of  a  ossscracaS  tea  sBofel  to  de  Eat:  Grrea* 

taaiarca  Teder.  «  9.  ||792.  Cip)  CR  42-14 

MoieliapCoctaaaontof  arctac  tea  ace  II^Ker.lk.D.ltl.et 
al.  (I7t^  pl|<I4.|5:>]  MP  1574 

SasBcracd  of  d<  Ueiddl  Sea  pad  xe-  IfdCcr. 

*  O,  III.  et  ai.  |17*).  p:t73.:»j7j  MP  1542 

Sea  ke  Aofcl  ca  «sai  ikevap  fkiit  Tockcr.W  9«fl7t>. 

IlFt  CR  13-17 

Rrx-pcxerauao  »Mict  of  ace  ietcrxatsMv  AthSMi.GO. 

tlTf  3.  p:73*:7f,  MP24tt 

Moiehsp  of  ice  i^harpe  et  rner  saofeiv.  Calkm.  DJ. 

t!7f3.p2ft5-:70}  MP244I 

fee  rootMce  tcKt  oo  la#  -BASets  of  de  14TG9  sce^naker 
TatexSasv.  3C.et  al  tt7t4.  pa27.*3l,  MP  I?I4 

Moichap  ike  rrfftS  tee  roee  HdCer.  WD.  III.  ei. 

|I7f4.47p]  SR  144? 

Eat:  Ckcralesi  Sea  ace  tan^drt  m  Ivpc-tcak  ssnfct  tssa* 
Utaoav  Walth.  jE.eta!.il7M.p«.U|  MP  1774 
Aaal}vet  of  ksxar  tea  xe  camictv  otd  aa  xe  a&arpa 
|«raau.M.tl7U.p3:.>4,  MP  17*2 

9«kofteaa^itaae9xviaenickaf  Cnjesereuet  IliCrr. 
WD.IIl.jl7*c.p:)I.;5.»,  MPt?47 

34<'vSfl  tesdU^oa  of  Idyeirtof  n<ie7herahrastpheSTxa-xe 
Ractoataoav  %a««h.  1  f..  et  ^  •S79«.  p  l  V^t 

MP  1747 

OvviaSox  Kfvxtsee  of  area  ace  vhrett  «ie4  aa  Bnfe(^  de 

OIREI  (ctt  haa  G«a.  A;.  {S^U.  p:4|  •ti, 

MP  1135 

EvpCocinwa  of  a  nt»i  kc  ^^fetof  frov*  hra%e  0^rsa.K. 

et  al  p  MP  IlM 


S'a.nfrical  liakitiin  of  Sorthcra  Ileastphcrc  tea  xc  vxna- 
hdky.  1751-1440.  Wdah.  3.E,  ct  al  (1745.  p4l47. 
4445)  MP  1412 

.Moichac  aca-ke  i>fiarakv  IliKcr.  M’D,  III.  -1745. 

p.544.5741  MP  2141 

Role  of  piaMac  ICC  flatcraettM  la  aarpeaS  kr  roar  iveasoct. 
LcpfkMU.  M,  ct  al  (1445.  p.lU77.||.707, 

MP  1544 

tee  iateractioa  with  the  Army  hhhow  knipc  Coster- 
mrd.  9.A,  (1444.  Itp)  CR  4441 

Coaffici  kcH^tci  layer  atoid  foe  dc  OrceaUshS  Sea. 

lloMMtt.  M.N,  (1444.  P225-2M)  .MP  2143 

fkctfiwaapxfx  propcftxa  of  tea  ace.  Kovacs.  A,  ct  al 

(I444.p57.i33)  MP  2147 

Coepki  ak'kc'oceaa  aoie'a.  «\D,  lit.  (1447. 

Pt31-t37)  MP2412 

Growth  of  EG^AO'S  »odd  ace  la  a  tau3  Ctak.  Rodaai. 

SU  (1414.  p  47.53)  MP23I4 

Ractare  roa^njt  of  wca  soid  ke  Reacky.  D  L.  ct  al 
(I4M.  P2I4.247,  MP  23a 

EScct  of  ttrabpaphy  oa  raiar-aTtaactry  iau  citSectei  over 
ice  thccta  leid,  HC.  ct  al  (1444.  p4i0^3( 

MP2454 

Caa  rdkt  croatte  p*wrcv  oa  astarctx  xe  thdv  a  revea!  a 
hitcory  of  ke<^caas  fiactaadoa.  MrcAycal  D  R,  ct  al 
(1444.  p77.42)  MP  2444 

Fractarc  eapenaxat*  oa  frcvhaaur  aai  xea  awM  ace. 

Rcaeky.  O  L.  et  al  (1444.  !52p)  MP  2542 

Pr«6Sc  propertxt  of  aaiefocicol  fku<ycar  tea  ke  C^ 
G  F.N,  et  al  (I4U.  57p)  CR  44-13 

Shtpiaiidricetteaf  iakvdkerasovervxw.  T»r*darv,IC, 
(1444. 30pi  0  41-15 

Moid  Xaiy  of  apuftsa^  ace  fxcetc  the  Btcnesc^satwA. 

ZakSaatky.  L3,  (1444.  p  745.741,  MP  2417 

OsaaoieSaf  thceaer|ctacaofcherai|sscp7occta.  lUfkiatw 
MA,  e*  al  (1447.  pt75-t71,  MP  2a3 

Franewod  foec«asro<ofi)aasBxkehccakspkvmrr  rrf»^ 
iK^a.  Ferrid.MG,ctal(l4»9.  :4p)  ‘  CR  94-12 

Egret  of  ace  peeao^oagacfsaalkeroaeiy^arriff  Fbsos. 

G.M,  et  A  (1744.  p534-52t|  MP  2522 

RactrataM  of  fioadaf  ke  theett  aah  cyhairxa!  Bfestoet 
SoOi.  D5.c:  al  (1747.  ptot,  MP  2M1 

Ocatiey  «f  aatard  xe  accrctaau  rrSasei  to  i  nriwnn  i* 
kiaf  paraaxtera  3ac*.  KF,  (1470.  p477a7«, 

MP2745 

Cavtoxia^  fiwai  tea  ace  aaoid  Ra^u  GM:,  ct  al  (1470^ 
p237.24;j  MP  2731 

IccMHIgMfiaa 

Arctic  ounse  ruv^^aoa  aaf  xe  iyiUKSsct-txsasasy  6si- 
kit  «'eci>w  W  F,  (1471  pd4-47,  MP  2274 

Tkeri  Ictenueaoad  SysrpoMoes  oa  Ice  PVoMcssv.  1775. 

Fraskeavtca.  C  £«  ei.  (1775. 427p  -  MP  145 

l«chrcaker  liarrfxnx  Xevel  D  E.  (1777.  7p, 

CR  77-14 

lee  aai  aavifatwe  rda:ei  veisaeatogxa  TlccVhea.!  L,ct 

al  ,1774.  P373-403)  MP  1 133 

Report  of  the  ITTC  paed  oa  teanap  ta  acc.  1774  Fraakea- 
«ra.GE.,etal  ,1774.  p  157-174,  MP  lia 

Petfoesaace  of  de  St  Marys  Raer  xe  tii  levi.  147^77 
rcThaa.  R  E.  ,1474.  I3p,  CR  Tl-24 

9rcd*ap  iate*  Sk  the  Vdoa  Race.  Ft  I  Raspart  to  Tilaee' 
hoete.  I47*.l«74  Sceyheatw  CA.  et  al  ,l77o. 
leave*,  MP  1317 

EvaSsatxa  of  are  icRectoet  oa  the  CSCC  acrTeeaket  fVkr 

Sur  Va3CC.Gr.(|740.37p,  SR  1404 

Cot;  of  ICC  iasuge  to  vhoeetee  vtrmtxo  jggf  aav»p*wa 
Carey.  K  L.  ,1740.  jyp)  SR  11-22 

Ice  lahoraMV  fardtx*  &<  wftasg  ace  proOtcs*  Frodea- 
*:<a.GE.{l4t0.p43-103,  MP  1311 

eVanag  ace-cTogfci  ikiypeg  thaa^C*  kaxr.  Gp. 

,17«C13p,  CR  11-21 

MoicEaf  hvir«4ogtc  vs^oct*  «f  ovate?  suvigjevw  Dafs. 

S  F.  et  al  (|4«1.  p  1073-1040,  MP  1445 

tee  coatroi  a:  aatigattoa  Wk*  littasa^ao,  R.  (14fi. 

PS044.1075,  MP  14a 

Ice  coe:r«4  arraz^nsexs  Ue  ossc?  -a-gWiv  Prdas:. 

RE.  ,14Sl.pl<m-:io3,  MP  1444 

lltiraw  aafd  trofy  af  fWi  ilwoa  ace  r^atroi  a^octtfc 
Cadaav  D3.et  al  jWl  54p,  CR  12-34 

Marg:sal  Ice  /#«e  E-tperaeat.  Fraw  Stras;  C«rrrowa4  9<a. 
17ta  lohariacvvra.  O  M.  ei.  ,1**1 

SR  13-12 

Mcthnf V  «f  tre  r<«t;d  Fraakrovuva.  G  E..  «t  al -t«4l 

p2»4-:i5)  MPI142 

Ice coftfcensg faewey  /ahiaatkv.l. I.eial  ,1^3.  !7p 

*  Mr  dm 

Mxpstal  xc  rose*  a  icxnpcoaof  aeocrovras  txcTM^e 
pcixove*.  ■•‘^fr-v  ao4  Saasei  cvpcrtz^osv  Miaattcsxo^ 
OM.etal,144«.  plIMfS)  MP  I&73 

XavigaSaaacrKoesvadrS;  MarssRrvrr  PrTha«.R  E 
,1444.  s;p,  CRM-M 

^lofol  text  ss  X*  of  a  Canaiun  C«ax  Gaari  P-<lnv  are- 
Weaker  ratadaev.  XC.  ,|4fE  jfp,  SR  140* 

\Sed>vfv  af  ace  coesTA  foe  «ixr*  oavtgxa»wotava%f  oavvt 

Fraakeaxesa.  G  E..  «t  al  ,I4I4.  f  iz*  «i%  MP  1131 
Arctx  xa  ace  aa4  cask  oprra^Ms  IhaCe*.  1  O ,  lllet  ^ 
,|«M.p*7-4|,  MP  I4M 

Sawey  »f  xe  areav  sa  aavtg^cr  satfraavv  /*ee^ 

I.  ft  al  i;f  j  ^R  *V4* 

IXfter^ioag  the  ego  an  exeat  of  »  or  Kwta  Per 

haas.  X  r  .  ,1«*«  ;3p,  >R45.|7 


DeMga  aai  aaaid  tciriag  of  a  incr  ke  peow.  Taiiacta*. 

3C^cl714.pU?.l59)  MP2IM 

latcrsasiocd  Ofthoee  Mrdaain  roi  Arctec  Eofioccriog 
SyspowwB.  1447.  ,1417.  4  vok:  MP2W 

Egret  of  kefUe  vue  oa  profcdi*  locM  la  ilbip-wMid  IOTP 
Tabadaot.  XC.  ,*.447.  p25!-244)  MP  2299 

DOD  fioaskf  ke  FiWffM  Cot.  C  F.N.  (1717.  pl5|. 

154)  MP2414 

ke  coafitioaa  aioaf  the  Qiim  River.  1472-1715.  Gmm. 

LW,  ,1414.  li:p)  SR  Ml 

lave«toeyofkrpfoWea>»iie»aaire»ciidkccaaifal«4iac» 
tacev  Perhaop  EE.  ,1714.  7p)  SRMT 

Prvdipgcac  of  a  rncr  ke  peow.  TaaadMt.  I.C,  ct  A 
(1744.  Ilp)  CR1M9 

Wafet  laa&sy  ioriae  wiaicr  rner  aamfMioa  acaaoop  SicC> 
sea.  ES.  (ITW.  ^)  SRtEM 

DevriipMcatof ariverke-prow.  Parti  Taiiadaoa. I.C, 
(1711.  p^52)  MPJlpr 

Ice caasrolaarTvcriHcWetaaiCScctiaa area*.  Pcrhaa.EE. 

(14*4.  7p)  SR  «-t2 

Deygoyaacat  of  floatf  hraiaea  g  xc-<aveiei  riocfa.  Mcf- 
ior.M.etal|1444.34p)  SRtEM 

Ice  ehirivataaaj  oa  de  ABc|hcay  awi  Mowoogribefa  riaci*. 

ReSeSp  MA,  e:  el  (1414. 43p)  SRtEM 

Proceeit^  (1414. 475p)  SR  99^99 

37oida  ofsherarfhtairdprapcrtjei.ofke  Rkhice-Mcaac. 

XA.  et  d.  (1444.  pj?.^  MP2M7 

Cofapagaetve.wiir^teattaai^ofaCaaa^mCqxCwiiR- 
ciaa*  accWciLer,  Tac»da«c.XC.ct  al(X47EpJI-52, 

Hrxki 

Icr  occac* 

SsaS-scafe  tet&Bif  of  aod* ke  £ro«c  actxo.  SaywadLIM. 

|l474.p223-23l,  MPI299 

Sod  leas^  Ue  Umt  actwa  aai  wMc;  aotnaka.  Saywaai, 
XM.(1474.  |7p,  SR79t|7 

ler  aacM 

Ekvoeasa!  aaa^vc*  of  ke  crystal  aacfei  aai  acMad* 
Koaui.  M.  (1477.  5r)  MPlIM 

Rari  ke  fifania  aa  rwhafeae  Sow.  MOcr.  A,  ct  al 
(t774.p:i7-234)  MPlIJS 

lerofeoiatt 

LiiarirXcMof  kaiftia  Arcfixacake  SchacS.  EC.  cC 
d.  (1444.  P539-53:)  MPJHa 

L»iar<icri«ei  partjcae  ciaciaerahiaa  ia  Rom  aaetk 

kail  Aairc».EUcTal(l47lLp4.|:,  MP279i 
ler  ofCka 

Opoed  profcrtaca  of  taft  icc  Laac  XW«  (1475.  ft313> 

372)  MPiM 


acc  Gdic*.EM.csal|l49Ep2i7-r»*, 

MPII0 

Ice  aof  too*  ofcao  la  the  polar  oceaaa>  PlE  Perookfc. 

D  K.  G  al  (t41E  9232-241)  MP  2199 

Ice  aei  two*  ofcxsg the  paaxo«caa*.Pl2.  CecaiAT.C. 

ftd.(t4M.p2«:-:5i|  MPim 

Opcaca!  profrracft  of  K*  kc  uractarc  Gow.  AJ.  tlMl. 

p:4f-27{)  2^2297 

Egrets  of  •aecT  aai  xe  layc»  oa  the  tcatkriaii  yoopcrtica  of 
reSrexs  3e3«i.  KC,  ex  al  |1717.  piilO- 
5147,  Mr2l9l 

Tvio-strrass  aedsisycr.  apectnX  ralaasc  traadcr  ao4d  lar 
«cx  xe  PcTovxh,  DK.{14f4.  |7p)  CR9EI9 

Throec^cd  evaoBatev  of  h^  rcfiectaoa  aai  ssaaaaoMooa  hf 

mpIs 

l4ghf  rcfVctxa  aad  sraoaaooa  hy  «ca  xe  co««n  Ptaw- 
sxE  DK.(|44Ep4557-75l7)  MPIMI 

ler  ooeerfir 

Fsperssesss  oa  xe  »ie-s9  aof  pSr-a^  SoiAs.DS.ctd. 

(I*tlp:««.;70,  MPMn 

Mavka's  Rcadoet  Sea  coax  rsieod  aai  pxf-ap  Scataat* 
li>toawA.(|4t3.5lp,  CRtM9 

Sea  xe  oa  de  Nocto«  Soaasi  aai  a^jotcsf  RCnaf  Sica  coaat. 

Ko-vacs.  .A.  (14*1  p»y  t  na,  MPI199 

Forces  a**o<xB:ei  avd  M  p£e-ap  4ai  Tviead  Solh*DS. 

ft  al  (|4*4.  p  2>4-:42s  MPI997 

Shore  xe  «ve?rsie  aoi  piesp  feaexo.  Readier  Sea 
iC-vacs..A.|l4M.2*p  *  cejp,  CR  M-M 

Osvhorrxefdexpaaiotenvic  Kooao.  A.et  d.  ,1444. 
r  ll*-U:,  MP  23M 

ler  pRydes 

rhysxsofxe  G!ea.  X  «.  ,1474.  tip,  M  ll-da 

Seaow  aaixe  Coded. 5 C,ctal (1775, p 4*5.441. 47S 
4*7,  MP9M 

Mivpvv^  oe  tsMSaex  sfi^ouaace  av  a  tacchooaw  fg  sea  xc 
fTsdvag  AdVy.  S  F.  ct  al  (1770^.  p45A4j 

MP  1379 

fao^iafeixejtUrgdyASavkasPeadoetSca^oax  Kovacx 
A  |I77*.  2lp:  CR  71-32 

Sea  xe  gropcrtxs  asi  ^ooBcrrs  Heelv^  ''F.  ,I77E 
?S*“S?is  MPllR 

Wa  ve  roafkOHss  a  dr  -Ksten  Tk'rekv^  7k  F.  (t7?E 

MPlIt 

Wasood  saruSxas  m  appjeeiK  *e»  xy  *txo«£y  oa  the  gCA 
pRvvxd  xaae  IfilrT.  »'  D.  Ill  et  al  ,1477.  pjt.ae^ 

MPMi 

he  lAl  to.*  X  logh  ^;t««cs  Mf3W.  M.  ,1477.  l<p, 

MP  1121 

Xoiro  of  tee  PRsvav  Vs  P k  )|«44s  AtkkY. SF.,|477. 
?k4|.U2,  MP137 


SUilECr  INDEX 


mm.rJ^€taLtl^.lHi  MTT.ll 

S— »WiccferTf  trgiinpTin  Wrdt.  F-.  ct  *2. 

lit?*.  34r  1414 

fulfil  fcPfCTtin  dac  tee  ibret  *s  fWfci  4;  nim 

ai7ft44 

Cif  mr  mt  tee  •c€t<iat^  AAitj. 

SF,«f  aCcitrt.^s 

Smk  foafci  £f«»  a  &±aff*«a<wss  £»a4ci  *<  :4r  Arttsc  icc 

Mr  1241 

Ottfwni  <C  Ac  ion  wf  T  »CT  tee  y*ec.  ^rcia.  W  F-.<t  A 
rJ^-IKs  MriJ2* 

kc  Accl  iMcmS  rcflecaicg  Aeiky.  S.F.  ct  >2,  fl474. 
|l54T}-5440s  Mr  tJtf 

Cr;«Ci£i5|iHW^akAcSMeirc«^Asetu  AScOa  Weris. 

O»<crocc  — Oitf'icct  Wty^ac^  M*4<fait*> 
fe  Ea^fcct^  AAep«.CD,c4tl^44.4'»:^t 

Mr  li2t 

Kcas  a«4  MM  CTM^  SrevSy  as  Ws  (O' 

HfCiCC*.  ZasSsf.  jr,  1^1  CK  4^14 

So  ice  the  Fiifiirrr  «4  rcsMSc  «cx»^  Yrria.  V F. 

cmi.fu>4-4f3  Mr  14*4 

Mtirttg  fcwi*y  rrifc  as  Ac  £Cf4>*ane 

MMcr.V.D.  fit.  tS4f2.F  141-15*3 
f^iwcaS  fctfcmct  •<  Ac  tee  cmct  *4  Ac  <kcn£as4  Sem 
WeeU.  m\F^  |1442.  ItFx  Ml  »^2^ 

T^mnf  fr»cai*ic»is  *4  4c»c  ca  Ac  kc  S&cS 

Oa^Jit.ct^im).  I*FI  ai«i-44 

T4cmSftMxrM«kc«i»4cr^ussac&i«Ai»^  feA.AM. 

ctaS.cl^».F2«4-24|]  MriT42 

Wo*  wrwrrTr-^  a  tec  Os.  CFN.  c«  al  «I4>5. 

JlF*  ***^ 

raaA6<y<a  iira'ist  fiam&wi  Ac  A>c|cJ  Aa^— 

OMyeaccM.  tsi(Mi.lC.cl«f  5.^4241-4:^ 

Mr  1444 

Bfca  *4  Xoy  snA-aOMs  *s  aficgaag  fea<a«c  at&e  AcScetgac 

rrina»a  after  isapftx.  K.  c;  at.  :t4$5.  f  4>t4^>t 7| 

Mr  1474 

AmTaocieAf^le<^^^tsfCTtg»tce»a  tOKC  tael- 
cs.  m'JU  sI4M. 

4Aft>a«af*t<taaf  fawyaesct^aiggaeAipAgtec-  taeSr. 

tN,  ct  ^  1*444.  ^S-41|  Mr  l«4 

5ioiiah'  atcsec-^ccaa  Beerac^M  ojesanetf*.  ^*4a«- 
«0tc«.OM.c4^ct4«4.  I7«9,  SK44.24 

Sot  tec  fcafcnaca  Tccicc.  ft.  ct  af.  {*414.  ^12-453 

Mr  2IM 

ObK9rtrfcflccb>c»£;Me:^Sarc»«f»akM»  Mfctf  icrel, 
KC.  ct  <  (1444.  rirMlls  tft?t 

frr  ir“T~*  f~T|: - - *....-»  *»...■*.  iC^acK 

A,|:445.f14J-*I55  Mr  1444 

^3cnai»<fc.tjctaf  teateca*  AcOecagaaiyica  Tceicr. 

V^ct  A(|445.4.t?7-Ut3  Mr  1441 

rrrifrrrilfraTfimrr ji~  fi — ^ntrmi’i^ffrr  TvAts, 
m'ft.ct  4L  (1445,  f2I4.2:J3  Mr  I4>5 

OaM^  faevo  •>  CPCe  atdaec  CMoteMta  ftatfs. 

M  ||4I5.  rM«-51?|  Mr  1441 

fftettOC  ygpfcrsjct  pf  Ac  to  icc  cp«ct  A'cAa.  ^  F. 
I'ff*.  fst-:#:,  Mr  54*7 

Wiirr-mrtsa'irr  r~nf  rijT~nrirt*  f-^i — OrmCa»< 
Sea.  t447;t4  Da^tfw  K.  cA  S 

MIF4N44 

ftnet  aorf  Smc  ter  ca^sEccrxrf  AAs>*s.  <•  O.  cA  {•4*4. 

4».«^g  Mr  2144 

tecS«eectas%ni£fr;ecn  lta»*ea.FD.(I4t*.^fi.S#tj 

Mr  2144 

c^i— >^-^f-tf^-rin-r  -f  VrT^-r  Cra 

fas.  I II.  ct  <  (J^  r  Mr  22>t 

r<Ttfceaso«aifCScAtB«C«c*  AASBs.(«0.|34«a. 

Mr  2244 

FscM  tcAa-^on  £>c  aHaatrif  cxfsceref  tf4ara<^m£ica  «f 
frasB  arc  acftnnif.iriici  llos.  A  V,  k.  y  2*V 

•Tf,  Mr  2m 

Aftaffcci  aa  tc»  tfC  rrc>4.wao  at  Ac  4piSt.  OS.ct 

A  (1447.  >?-«».  Mr  2m 

fc«9«stn  tea  vc  Aae&ac^cf  Sms  Fcas  4cntC 

G—.  AJ.  cs  ti;.  (1*47,  •  4H^4c.  Mr  2:*4 

t^aKaC  ye*ffc»t*c»  -f  Msaws  ■«%  ^c  n  Ac  Fra»  teafi 

TaAcz.  ft  ft.  ft  jS.  (!♦*•  r  Mr  2m 

fttwrfye^tettes^f  rttewtetff  «sWcas  ftn  Na-«  ilsn?^ 
A»e  Mfoc  OA-  ft  at  im?. 

Mr  2251 

AJ.  rt  ii.  {S^*.  »sr  j  nr  *7.11 

nsssai  aa4  tsnKttc^  (^;ra«tm*SHa  Uf^er^  Wa  ra<4 
ter  0-».  .AJ.ft^jl^*.  nr»7.X4 

MwgfSBf  Ac  f5f<»*craf>rgc  Sfffc4»  <*  tea  yc  fV: 

!  ft>»afvA.fS^,5^»*-  f2«*:**s  MriJM 

POD  Afcttf  tec  ffaSfifs*  f-c.r.fX,  y:*l 

194.  Mr  2414 

5ifSf  WcB  ffA^vcactrt  (•«  **  ftca^Kc«tn«  «wfa**cfj«cae» 
le  emf^atf  fer^tcsoca  4  \  r*  ^  ;l^*4. 

f  *4.4:5  Mr2»5 

Ockfc^c  »s  fgAwc*  \tf  Aa4c*  fa^acrwi 

Tjft,  S«**.  \-X4  }|4U,  Hiy*  Mr  2»;7 

Ot<7ssra«f  Ac^*o:fe«9'^'£)r«««tfa*rf  Tshlet.ft  ft. 

|!4M.f?S.l«j  Mr  2414 

r^fSaitasan  rrarfH  a*  f»jc»w*c<e  -sfa*!  »  S*a  *  *•??  3-»« 

&as4  c»Ve4-c  toe  tPtai  rf?4ye»  ft  f  y  »  *4 

1M4 


riate«ceiiiey<*«stciiitiiaia>*cnatowf»sisc*ft*c44c3S<a 
kr  Oawl.C.ctattt4*4.F:M4Mft.445i 

Mr  ms 

fraecefft  (1444.  475f>.t  Ml  ftft-Sf 

M<4cSff  Ac  Mfe^iMralfCfCTtsaaftcc  Rtdtscf-Mcafc. 

JA,ciA(1444,M7-»*4  Mr  MftT 

ft-F.  ftccl*  Sea  kc  SfJij  1  ni.  Saa  Fnmatm.  CA.  Dee. 

m«.  Aetk7.SF..€4.(t44«ir»4fi|  M 

ffatteal  yf<»TT*riaf4faeti»lt»ec;.fcayf  ftiAan  ft’ccUb 
ft'F..ciat.|t4M!.F5-l5i  Mr  272S 

rkjvcalycaftsftoaftcatecfraaaAcft’rMcSSci  Exlca. 
K.  ct  *L  (1444.  F2t-42t  Mr  HH 

IcrfOMft 

taaeraatosatftTacliltifto  Ac5raii4>TScakc^a<.Mto» 

Z€Trj.  C^d^cmK  F^  24-M«.t.  t4T4  AaScssca.  ftC. 
c^  (14M.  457fti  Mr  im 

5bcc  lec  ftac  ■*  a^f  f4c-a»  firU  i>icnaeiiMw  flelt. 
t&CMcrfteaS  aajfyacs^  Kataes.  A.  ct  at  |t4Mt  *204. 

ms  Mr  I19S 

Sea  tec  fAa*  as  Fairaa;  ftaei.  ftersf  Serve  Afatla 
IC-«a£X  A.  ct  at.  (1441.  fL4t5-l«005  Mr  IMO 

Oimitoca  af  acac  thtc c  tec.  tU«aa.  A.  rt  aS.  (I4t|. 

*125-145]  Mrim 

Mik*lff  fcciaaff  fse*f  MOt*  as  Ac  4Ctf4|air>t  teaSr 
IIACc?.  «r  O.  ItL  (14*2.  *  141.155]  Mr  IftPO 

Oakctcataaf  fagatcikterJ^t  a^tn  aaf  HMcr. 

ft*0«3IL<t*L(t4t4.filt0>tt53  Mr  l«25 

rijuriitrvi  ai  trr  nir  ay  tmf  fiir  ay  SsAi.  DA.  ct  at 
(1444.  *2«4-2M5  Mr  1427 

AS«Aa*tftfarfirT,  Sea  fate  tec  fUc-a»to4ygc-c»acaCtacv 

Kacaea.  A.  |14f>.  51*]  CK  ftMO 

Sea  kc  as  Ac  Xaetto  Sawvi  tof  a4^*ec34  ftcA^  Sea  ca«ai 

Kataev  A.  (t4<4.  *454-444]  Mr  1400 

McAi^af4rrf<*ri<*a*4ttsrAik4t«  TsAcr.  ft*  >:.  ct 
^  cl4U.  *]44-t*4]  Mr  1772 

Fpcectaia*<acc2atAtec*0c  c* asf  ftic-s*.  S\  t^OS. 

ct  A  (1444.  *244-242]  Mr  IMt 

S&arc  tec  a«rtxi4c  as4  *£n0  Scatacev  ftcatfet  Sea 
Kataev  A.  |140e  2**l  a  m*]  CX  44*24 

Oii^iff  sr  fJWij  a^  aimk  Katao.  A.ctat|14U. 
M«4.t42]  MriSM 

tfciliHiflty 

Seswk  cvfkcatos  ta  ca44  tepisc  K.s-l^tWT|f*.  H. 

(1472.  144*]  M  11-424 

r^dcBcagi  tcnft»  af  tec  m  Ac  Eat:  Ccfctftsl 

Bca  TsA<T.«rft.««ftL|t4fi.*ft47.474; 

Mr  l«5» 

Ma2-anc  caciateaur  tec  OcaaMBO.-  Hftic*.  ft*  D .  111.  ct  at, 
ft4«.  *1417-1424]  MrtS24 

kc  2}ssaencv  HMcr.  ft’.O.  ill,  |144t.  52*| 

Mft44S 

OvSresrv  iriyrTci  af  tensacf  tec  t  Efkct  af  yCaiete 
tSMsc  kaf>U.IC.(|4ft7.*t<4-U7]  Mr  2M4 
KCrftCBSVXC 

kc  aeotgee  as  eaciicKJ.ac  taatticca.  McScl.  ft.  |l47<t 
71*]  MItt-XIft 

IfCfcrMwv 

kc5Bect«stc7taeaS*£ct  Nc»cS.DE.cta^  (1472.*  144* 
114]  Mr  1014 

SsmTsroBtecstfetarisaBCf  Attcr.  A.{I4?*.*44.47| 

Mr  lOH 

Oc*A  af  sa:c«.@r4  <Tct«tac»  af  ^aesr»  ftcsttKav  4. 

.Sa?4.*  144-14*.  MriOU 

On^Soet^s  aaC  ta-aftiss  af  to  irc  niTysf  a  Ac  Aretv 
4m  IfOCet.  ft*  D.  lit  ct  ^  (1474.  *  127.144] 

Mr  1022 

Ve  kcect  as  aaSrt  taraeama  /aMault.  L4.  ct  at 
liart  *«lto447]  Mr  *44 

MtfaSanb  « tmeMS*  a  Arctic  tea  tec  fffsf  to*  4ckcssatos 
ra:c»  IfAkr.  ft' D.  lit  (1475.  *4Mla]  MrtM 

kc  S«ccr«  «B  tsrwttfct  /aMaolf.  t.J.  tt  it 

.347«.^J*2.$44]  MTftM 

ycccctas  a  tee  >■■  a  a  tSc  tesAaraac*  Caaifi  rcAta. 

ft  E.  ft  ^  (1475.  *  447*^7.  Mr  150 

t*at  a<4(ass*  a  Ac  At&acftv  tee  Am  ft-a.  Ai.ct  it 

.147«.  *  fsej.tmi  Mr»«7 

Ftfcye  4»Mfc  ycocaiis  a  ssOsf  OasnfttCMC  Isca 
M<raAkSwT.|l477.*22?-2»li  Mr02* 

kc  Saert  as  temoS  *ara  Nc»ft  D  E.rs  tt  |I*77,4y  j 

nr  77.10 

r«rcce  lassacr  ]c*<ctc>s  U€  tcAst  tort  MeFaMcv  T  • 

.i*^7,*i2.:*5  Mr  054 

bseraesarte  ter  kcectatttf  assaetoc4  «r4f£»  Ta4e.  r. 

5X4—.  24*.  ni  77-24 

SfiranfAcrcQaettf^AcSs  lUnaftacTtcr*  i«.t  rer- 
tofv  ft  f .  ("•47*.  *2:2-:>*^  Mr  itir 

If  rata  karct  anuttfct  Km.  At).  :!47e  *  124- 
314,  MrsT* 

Krnurf  awCri  trc  tW*  a  laffc  rert  CjAa*.  Ol, 
,34*f.  *  C««  **7]  Mr  114* 

Ikcia-sea-kccacafacOftvfUieAftrfastSfKttcr*  Kav 

ID.  (147^4*,  mTftlS 

f#e.«a»tcc  a*  Ac  M  Mavt  ft«a  trr  Vw cvv  S4*4.?* 

r«4»*v  ft  s  -  f i47f,  :Vt  FX  74-2* 

Inosc  UkbS.C*D.|74->  Mr  1214 

i«Tk«eTta«CLr4tKasftrta)a£fr  347tlfcas9>  4khs 

•tv  Fft .  ct  <  (147*.  a<^|  Mr  144* 

fttkias-f  cuftssaf  •r*crv«ljvc*  sc  Acvtt  Sm4 

K  t»S  |1«7»  ^  ra7.*s^  Mr  1142 

|as^  <4.avacC*  W  s»-*sf  a«* 

Mffif«.M.|:47E2t*«  CX  70.21 


Cat  Ukc  Ototfr  Uih ifrffaf  t«aticc*4iicif  iiiftiftis. 

Cafcj.  K^L.  (t4M.  44fi  ^  *^22 

ftTactisf  |r*s**stcckccc»to*(fftct4r€V  Cinicto.T..c4. 

|14M.  144*3  SXtt-M 

ftrii—  I  fVetiSaf  nifjTrr  -firr'^T*^  SaAvD^AiK 
(lOtO.  *141-1*4,  MrU22 

Ski* fcMCascc a AtciWisKkc.  Mcfta.M.(1000.*J05- 
421]  Mr  1420 

kc  kffc  acaatfstfiM  «s  Ac  Yetts  ftacr  Wif^.  McEiO 
Ocs.  T,  ct  aL  (lOfl.  f7*0-7T7j  MT  l4Pi 

DyaaaiftectersatacisCcraetasatolpHkc—fTtstcfttcil 

tgfsetacv  Ena*i.  E,  A  ai.  (lOtl.  *472-*70] 

Mr  MM 

Scasc  wf  Ac  art  •*  Ai*  aa4c!  •ocaf  a  kc,  Vasec.Cr. 

(toil.  **04-704;  Mr  im 

Sea  kc  rOMCe  kcaatosc  a  Ac  ftetaft  Sea  mi  S^tUm 
StosKAIaiA  Kaaev  A.  (10*1.  24*1  SK  tl-lO 

rWee  acacecacsia  to*  aaTyw  ^  Meal  a*. 

Dccl.  D^.  (lOOX  *404-444]  MT  1740 

ftirac  Serais  tea  tec  as*  Ac  fare  ay  ftscKtcrfac  Ks«aev 

A.  A  at.  cl**2.  *«*|  0102-41 

Dvsaate  kctsssctafc  isscractas  Osca*  caaassa  craft 
a«,  Mlftsasca.  M.  (10*4.  «f*,  010400 

kc  ffcec*  to  aoSri  aarar  ter  sitacev  Haysev  F.D«  A  aL 
(1044.  *77S.7*?|  MT  MOO 

Oysaav  Wrtbif  «<  f  anaf  tec  tftcctv  S«4hc. 

(10*4.  *J22-S44]  MT  Mtt 

kckccotoaBi4clkraA*rytryv  Hayac».EO«Aal.(10*4. 

II*]  OlOMO 

Skaaearf •fteckcecatotteatafcv  SsAvD^AA 
,10*4.  *140-155]  MriO«l 

kc  aetito  to  tss  eyfaineal  tsfaetaev  Katii.  K.  ct  al. 

(10*4.  *150.144,  Mri0«4 

CKacaetcrsbca  •*  aafti  jrr  ycotac  sMfcv  Kaaev  A. 

ttO*4.as.l?4.1*2,  MTMIO 

kc  keen  to  a  4n  i*r  yar.  Oiijsfanfcff  ftner.  Veraas. 

$sJk.DS:^ctal.(I0l4.4*|  0104-42 

tec  aetks  to  Css  cyfalhcil  tCfatan.  Kaacc  K.  ct  ak 
(tOM.  *107-112]  MTIMI 

Dcfcafcaec  *2  ccaka*  tfcdkc  caerfy  to  Ac  aaftcct  ntim 
mU  Ac  teractac  tefiseky.  Ssfhi.  DS^.  ct  ai.  ctOOK 
*444-47*,  W IMO 

Ciaikcf  kekeento  eyOaOfiealkfactan-  MarivCE, 
ctaS.(t«0*.*l-0]  Mri044 

kckcmtoariacfapQdtniftf  yan.  Naiyacv  FD,  ci 
A,  (104*.  *1147-1174,  MT  240T 

rTcStMscy  atic.»an  cC  dwrai*  kc  yccaaecv  Ca. 

C  F2C.  (10**.  *2:1-220]  MT  IMO 

kc  keen  to  nyill.  terckaS.  cyflialrifa*  Kiseaan  S«4hi. 

0^.ftaL,tou.44*,  OIOk44 

kc  MpA  tsahXcy  Dky.  SF.  (tOM.  ftSOkS**] 

sorira 


Sftcctterkemtoactoiranicrseaartonffiafafriitoiy. 

S«ak.D4^ctaL  (10*5.  **4.5*]  20X1019 

Sftcctteckreotoactacaf  legatactocsycgtoOMIatofer 

09L  A  ak  (10*5.  *4«4-455|  20r  tOOO 

Etycncsec  «:A  a  Kata*  tec  terra  testa  Ca.CFX. 

|t«*5.*25:-:5*]  20ri047 

laTnacatJffi  akcasiff  ^atkckcecaaOc*  TMaaAf, 
LJ.  (10**.  *1*4*1*45]  2ir  2101 

ter  c*tct  focaceft-  ymrae  tsacc  as2  kcac  sceJv  Km. 

AD.  ft  at  (lot*.  *>>0.400,  2fr2M* 

layset  tec  keer  ml  *ccaar.  As  ctrcriscari  tcsfy  siA 
aea  tec  r ifty  09. ct  ^ (10*4, *544-574, 

20X2147 

Rrta^  to*  OsiUsf  ta&ec  **  Sasaf  kc  tftcect  ayssas 
tsMcn  SMaB.D9.;lo**.*»o-4H]  20X2140 

M-^*fi  tSsCt  •* tec  Sarct  to  a ssype  *0c  ZAAatfty.UJ. 
,|«44.*  f7.tr,  20r24M 

Oe*t  «*  csftacTt  trcl  tec  w4atosi  Frasftcstscaa.  G  E. 

,10*7.  *5.7,  20X  2210 

KaOA  arc  area  scaamsc^  yriyraa  Csv  GFN. 

:lo*7.*ia*io7,  20X2290 

kc  tsrcM  fsnsacaract  arisut  «Aft<^c  tsraetaev  4As- 
tto.  I  ft.  ,10*4.  *45.00,  20X2111 

ftmftt  Sf«to  iiifirmiii  met  to  frcsftsaecr  tec.  SsOs. 
DS.  ft  A  (to**.  *  MI-45*,  20X  4099 

Sktflctof  t^retgaaeS^eenaasiecK^to  rrAaa.ftE. 

,t«*«.  *  So*.2«4,  20X  2990 

Ms4K4  tec  tSret*  treatrewess  yf*^aa  Cw  O  4,N, 
,tmi.*  31.15,  20X2410 

ft«el9f  to  ter  keen  *A  •£ter.f4Ae*aet  ff*rtt. 

r•nle•^Gft'.c*.(I«*«.  lit*,  MIOftif 

Cpufri  i>iict&nifA**aggtf«t>e&arOac  ftteftkr-Mcsyc. 
lA. ft  If. ,!**«. *2Cf-:7«3  20X2021 

lgfrt**vcr*nau*etona*f»tjgt<c  gtoc^-atann  f^ais. 

c*M.  ft  ak  ,!«**.  *5l*-5:i,  20X  2522 

lgfet*<*gctfaf  toWcac  &*tx>to**aec  TtcaelaavlC. 
,3*«**i:7]U  20X2*00 

Ire  yenraaiis 

kc  nrsBiPt*l  kto!  Ac  sftSt  «e  sa»t*av»s  WKt  Feastf^ 
isnvGE-ft  ^(X*7«w*l«*7-I***-  MXOlO 

Ksnervi*  atoftaoto  •*  to  KdOAfS  tytsnn  A«Mto.GO. 
,Sa*\  *  7*1.7?*,  MXOlO 

kf  argnlfiiis  to  *frto  taatan  Vit.il.  k  D,  ,1**7, 

0177.17 

1m%  mt&  *fstsu  tttoWS^Cv  ft.  11**%  r  *-1*1 

MX  072 

Stwaiyg  Tm.ejgss  to  )'-A4fif*  nteftn  AAato.GD. 

,Z*7K*24I  *aJy  20X1010 


SUBJECT  INDEX 


let  prevention  (eont) 

Seeking  low  ice  adhesion  Sayward.  J.M ,  (1979.  83p ) 

SR  79.11 

Freezing  problems  with  wintertime  wastewater  spray  irriga. 

tion.  Boutobn,  J  R..  (1979,  12p.)  SR  79*12 

Deicing  a  satellite  communication  antenna  Hanamoto.  B.. 

et  al.  (1980,  Up )  SR  80*18 

Ice  adhes’'>n  tests  on  coatings  subjected  to  ram  erosion. 

Minsk,  LD..  (1980.  Up )  SR  80*28 

Icing  on  structures  Minsk,  L  D .  (1980,  18p  i 

CR  80*31 

Hydraulic  model  study  of  a  water  intake  under  frazil  ice  con- 
ditions.  Tantillo.T.J..  (1981,  llp.3  CR  81*03 

River  ice  suppression  by  side  channel  discharge  of  warm  wa* 
ter.  Ashton,  G  D .  (1982,  p  65-80)  MP  1528 

Performance  of  a  point  source  bubbler  under  thick  ice. 

Haynes.  F  D ,  ct  ai.  (1982,  p.l  1 1-124)  MP  1529 

Lake  water  intakes  under  icing  conditions.  Dean.  A.M..  Jr , 
(1983. 7p.)  CR  83*15 

How  effective  are  icephobic  coatings.  Minsk.  L  D.,  (1983. 

p.93-95)  MP  1634 

Aerostat  icing  problems  Hanamoto,  B .  (1983,  29p.) 

SR  83*23 

Ice  observation  program  on  the  semisubmersiblc  drilling  ves* 
sel  SEDCO  708  Minsk.  LD..  (1984.  Up ) 

SR  84-02 

Atmospheric  icing  on  sea  structures  Makkonen.  L ,  (1984, 
92p )  M  84-02 

Polyethylene  glycol  as  an  ice  control  coating  Itagaki,  K . 

(1984,  Up.)  CR  84-28 

Methods  to  reduce  ice  accumulation  on  miter  gate  recess 
walls.  Rand,  J.H.,  et  al,  (1989,  Sp)  MP  2723 

Reduced  winter  leakage  m  gales  with  J*sea!s  Rand,  J.H..  et 
al.  (1989,  3p)  MP  2724 

Evaluation  of  shear  strength  of  freshwater  ice  adhered  to 
icephobic  coatings.  Mulherin.  N  D..  (1990,  p  U9*l54i 

MP  2578 

Ice  push 

Ice  pile-up  and  ride-up  on  Arctic  and  subarctic  beaches 
Kovacs.  A.,  ct  al.  (1979.  p  127-146)  MP  1230 

Ice  pile-up  and  nde-up  on  arctic  and  subarctic  beaches 
Kovacs.  A.,  et  ai.  (1981.  p.247.273j  MP  1538 

Bank  conditions  and  erosion  along  selected  reservoirs  Gat- 
to.  L  W .  ct  al.  (1987,  p  143-I54j  MP  2196 

let  rafting 

Pebble  fabric  in  an  ice-rafled  diamiclon.  Domack,  E.W.,  et 
al.  (1985.  p  577*591)  MP  1959 

Bank  conditions  and  erosion  along  selected  reservoirs.  Cat- 
to,  LW.,  et  al,  (1987.  p  U3-I54j  MP  2196 

Ite  refrigeration 

liua,  Greenland  glacier  freezing  study.  Ashton,  C  D , 
(1978.  p  256*264)  MP  1174 

Ice  relaxation 

Charged  dislocation  in  ice.  2  Contribution  of  dielectric 
relaxation.  Itagaki,  K,  (1982,  15p)  CR  82*07 

Possibility  of  anomalous  relaxation  du'’  to  the  charged  dislo¬ 
cation  process  itagaki,  K  ,  (1983.  p  4261-4264] 

MP  1669 

Effect  of  X*ray  irradiation  on  internal  friction  and  dielectric 
rclaxaticr  of  tee  Itagaki,  K  .ct  al.  (1983.  p  4314-4317) 

MP  1670 

Discussion  Electromagnetic  properties  of  sea  icc  by  R  M 
Morey,  A  Kovaesand  G  F.N  Cox  Arconc.S  A  , (1984, 
p,93-94j  MP  1821 

Authors'  response  to  discussion  on-  Electromagnetic  proper¬ 
ties  of  sea  ICC  Morey,  R  M .  et  al,  (1984,  p  95-97j 

MP  1822 

Dielectric  properties  of  strained  icc  1-  Effect  of  plastic 

straining  Itagaki,  K  ,  (1987,  p  143-U7j  MP  2356 

Strain  energy  failure  criterion  for  S2  freshwater  icc  in  flexure 
Cole.  D.M  ,  (1988.  p  206-215)  MP  2494 

Ice  removal 

Use  of  explosives  in  removing  icc  jams  Frankenstein,  G  E  . 

Cl  al.  (1970,  lOp)  MP  1021 

Winter  maintenance  research  needs  Minsk,  L  D .  (1975. 

p  36-38)  MP9S0 

De-icing  using  lasers.  Lane.  J  W ,  ct  al.  ( 1 976,  25p ) 

CR  76-10 

Investigation  of  water  jcts  for  lock  wall  deicing.  Calkins. 

D.J..  ct  al.  (1976.  p  G2/13-22)  MP  865 

Ice  removal  from  the  walls  of  navigation  locks  Franken¬ 
stein.  O.E  .  et  al.  (1976.  p  1487-1496)  MP  888 

Dc-icing  of  rad^'mes  and  lock  wails  using  pneumatic  devices 
Ackley,  S  F .  ct  al.  (1977.  p  467-478)  MP  1064 

Ice  accumulation  on  ocean  structures  Minsk,  L.D .  (1977, 
42P)  CR  77-17 

Lock  wall  dcicing  studies  Hanamoto,  B .  cd.  (1977, 68p ) 

SR  77*22 

Lock  wall  dcicmg.  Hanamoto.  8 .  (1977.  p  7-14) 

MP  972 

Lock  wall  dcicmg  with  high  velocity  water  )Ci  at  Soo  Locks. 

Ml  Calkins.  DJ.  Cl  al.(  1977.  p  23-35)  MP973 

l.aboratory  experiments  on  loc'r  wall  dcicmg  using  pneumatic 
devices  Itagaki,  K  ,  cl  al.  (1977.  p  53-68j  MP974 

intcraciton  of  a  surface  wave  with  a  diclcciri,.  slab  discon 
imuily  Arcone,  S  A.,  ct  al.  (1978.  lOp )  CR  78-08 
Ice  releasing  block-copolvmer  coatings  Jcilmek.  IlH  G  .  ct 
al.  (1978.  p  544.551)  MP1I4I 

Current  research  on  snow  and  icc  removal  m  the  United 
States  Minsk.  LD.  (1978.  p21.22)  MP  1199 


Seeking  low  ice  adhesion.  Sayward,  J.M..  (1979,  83p ) 

SR  79*11 

Point  source  bubbler  systems  to  suppress  ice  Ashtor>.  G.D.. 

(1979,  12p)  CR  79*12 

Freezing  and  thawing  tests  of  hojid  deicing  chemicals  on 
selected  pavement  matenals  Minsk,  L.D..  rl979,  p  51* 
58)  MP  1220 

Point  source  bubbler  systems  to  suppress  ice  Ashton.  G.D.. 


(19?9.p.93*100)  MP1326 

Clearing  ice*clogged  shipping  channels.  Vance.  G.P.. 

(1980,  13p]  CR  80*28 

Self-shedding  of  accreted  ice  from  high-speed  rotors  Itaga- 
ki.K,  (1983.  p  1-6)  MP1719 

Mechanical  ice  release  from  high-speed  rotors.  Itagaki,  K , 
(1983,  8p.]  CR  83*26 

Strategies  for  winter  maintenance  of  pavements  and  road* 
ways.  Minsk,  LD..  et  al.  (1984,  p.l55*167] 

MP  1964 

Snow  and  ice  prevention  in  the  United  States  Minsk.  L  D.. 

(1986.  p  37*42]  MP  1874 

Conductor  twisting  resistance  effects  on  ice  bui!d*up  and  ice 
shedding.  Govoni,  J.W.,  et  al,  (1986,  8p  +  figs.) 

MP  2108 

Pneumatically  de*tced  ice  detector— final  report,  phase  2.  part 
I  Franklin,  C  H .  et  al,  (1986,  9p  +  appends ) 

MP  2249 

Harbor  design  for  ice  conditions  Wortley.  CA.,  rI987, 
p  14-15)  MP  2588 

Self-shedding  of  accreted  ice  from  high-speed  rotors.  Itaga¬ 
ki.  K .  (1987,  p.95-100)  MP  2278 

Development  of  a  river  ice  prow  Tatinclaux.  J  C .  et  al, 
(1988,  26p)  CR  88-09 

Ice  removal  from  broadcast  towers  by  low-frequency  vibra¬ 
tions  Mulherin.  N.D.,  ct  al,  (1988,  6p  ]  MP  2538 
Deployment  of  floating  bridges  m  ice-covered  rivers  Mel- 
lor,  M.,  et  al.  (1988,  38p )  SR  88*20 

Evaluation  of  shear  strength  of  freshwater  tee  adhered  to 
icephobic  coatings  Mulherin.  N.D.,  (1990,  p  149*154) 

MP  2578 

Ice  i  eporting 

Meso-scate  strain  measurements  on  the  Beaufourl  sea  pack 
ICC  (AIDJEX  1971).  Hibler,  W.D..  Ill,  et  al.  (1974, 
p.n9-138)  MP  1035 

Measurement  of  mesoscale  deformation  of  Beaufort  sea  ice 
(AIDJEX*I971).  Hibler.  W  D .  ill,  ct  al.  (1978,  p  148- 
172)  MPII79 

Data  reduction  of  COES  information  from  DCP  networks 
DeCofT,  O.W.,  et  al,  (1989,  I5p)  SR  89-29 

Ice  resistivity 

Conductivity  and  surface  impedance  of  sea  ice  McNeill.  0 , 
et  al.  (1971,  19p  plus  diagrams]  MP  1071 

Ice  roads 

Mechanical  properties  of  snow  used  as  construction  material 
Wuori,  A.F..  (1975.  p  157*164)  MP  1057 

Cantilever  beam  tests  on  reinforced  ice  Ohstrom,  E.G..  et 
al,(l976.  I2p)  CR  76-07 

Surface  protection  measures  for  the  Arctic  Slope.  Alaska 
Johnson,  P.R..  (1978,  p  202-205)  MP  1519 

Snow  and  ice  roads  in  the  Arctic  Johnson.  P  R  ,  rl979, 
p  1063-1071]  MP  1223 

Ice  thickness-tensile  stress  relationship  for  load-bearing  ice 
Johnson.  P  R.,  (1980,  1  Ip )  SR  80*09 

Ice  runways 

Mechanical  properties  of  snow  used  as  construction  material. 

Wuori.  A  F.  (1975.  p  157-164)  MP  1057 

The  strength  of  natural  and  processed  snow  Abele,  G . 

(1975.  p  176-186)  MP  1058 

Runway  site  survey.  Pensacola  Mountains.  Antarctica 

Kovacs.  A  .  et  al,  (1977,  45p )  SR  77-14 

Hard-»urface  runways  m  Antarctica  Mctlor.  M.  (1988, 
87p)  SR  88-13 

Improved  techniques  for  construction  of  snow  roads  and  air¬ 
strips  Lee,  S  M  ,  ct  al,  (1988,  99p  ]  SR  88-18 

Planing  machines  for  building  runways  on  ice  Meilor.  M  . 

(1989,  8p  -f  attachments)  MP  2505 

Ice  runways  near  the  South  Pole  Swiihmu.tiA,  C ,  (1989. 

42p]  SR  89-19 

Airfields  on  antarctic  glacier  ice,  Meilor,  M  ,  ct  al.  (1989. 
97p)  CR89-2f 

Ice  salinity 

Sea  ice  studies  in  (he  WeddeP  Sea  region  aboaid  USCGC 
Burton  Ishnd  Ackley,  S  F.  (1977.  p  172-173) 

MP  1014 

Modeling  of  anisotropic  electromagnetic  rcfiections  from  sea 
ice  Golden.  K  M  .  ct  al.  (1981,  p  8107-81 16) 

MP  1469 

Growth,  structure,  and  properties  of  sea  ice  Weeks.  W'  F . 

ct  al.  (1982.  130p)  M  82-01 

Using  sea  ice  to  measure  vertical  heat  flux  m  the  iKcan 
McPhcc.  M  G  .  Cl  ai.  (1982.  p  2071-2074)  MP  152! 
Equations  for  determining  the  gas  and  brine  volumes  in  sea 
ICC  samples  Cox.  G  V  N  .  el  al.  (1982.  Ilpj 

CR  82-30 

McMurdo  Icc  Shelf  *'rine  zone  Kovacs.  A  .  cl  xl.  (1982. 

28p)  CR  82*39 

Chemical  fractionation  of  brine  in  the  .McMurdo  Icc  Shelf 
Cragin.  J.H..  ci  al.  (1983.  I6p)  CR  83*06 

Icc  properties  in  the  Greenland  and  Barents  Seas  during  sum¬ 
mer  Overgaard.  S .  cl  al.  (1983,  p  U2-I64j 

MP  2062 


Thermal  expansion  of  saline  ice  Cox,  O.F.N ,  (1983, 
P.425.432J  MP  1761 

Horizontal  salinity  variations  in  sea  ice.  Tucker,  W.B.,  et  al. 

(1984,  p  6505-6514)  MP  1761 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ndges  Richtcr*Mcn|c,  J.A.,  cl  al,  (1985, 

Ice  electrical  properties  Gow,  A.J.,  (1985,  p  76*82)^ 

MP  1910 

Dielectric  properties  at  4.75  GHz  of  saline  icc  slabs.  Arcone, 
S.A..  ct  al.  (1985.  p.83*86)  MP  1911 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  Richter-Mengc,  J.A.,  et  al,  (1985,  p  493-497^ 

MP  ^965 

Ice  properties  in  a  grounded  nan-made  ice  island  Cox, 
G  F  N  ,  et  al.  (1986,  p.l35-I42)  MP  2032 

Chemical  fractionation  of  brine  in  McMurdo  tee  $!telf.  Cra* 
gin,  J  H..  et  al.  (1986,  p.307.313)  MP  2239 

Sea  ICC  salinity  and  porosity  changes  during  itorage.  Cox, 
G.F.N  .  et  al.  (1986.  p  371*375)  MP  2244 

Compressive  behavior  of  saline  ice  Richter*Men|e,  J  A., 
(1986,  p.33I*350)  MP  2200 

Small-scale  proieciile  penetration  in  saline  ice  Cole,  D  M . 

et  al.  (1986.  p  415-438)  MP  2201 

Microwave  dieiectnc,  structural  and  salinity  properties  of  set 
ice.  Arcone,  S  A.,  etal  (1986.  p  832-839)  MP  2181 
Sea-ice  crysts*  structure  and  salinity.  Hebron  Fiord.  Labra¬ 
dor.  Gow.  A.J..  (1987.  I8p]  CR  87*04 

Microwave  and  structural  properties  of  saline  ice.  Gow, 
A.J.ctal,  (1987,  36p)  CR  87*20 

Multifrequency  passive  microwave  observation  of  saline  ice 
grown  in  a  tank  Grenfell.  TC,  et  al,  (1988,  p  1687- 
1690)  MP  2459 

Profile  pfoperiics  of  undeformed  first-year  sea  icc  Cox, 
G.FN..ctal.  (1988,  57p)  CR  88*13 

Numerical  simulation  of  first-year  sea  ice.  Cox,  G.F.N.,  et 
al.  (1988,  p.12.449-12.460]  MP  2404 

Field  studies  of  brackish  ice  to  compare  with  satellite  data. 

Weeks.  W.F.  ct  al.  (1989.  p  1318*1333)  MP  2763 
Cyclic  loading  of  saline  icc*  initial  expenmental  results. 
Cole,  D.M  .  (1990,  p  265*271)  MP  2581 

Ice  sampling 

Preparation  of  polycrystaliine  ice  specimens  for  laboratory 
experiments  Cole,  D  M.,  (1979.  p  153*159] 

MP  1327 

System  for  mounting  end  caps  on  ice  specimens  Cole. 

D.M  .  et  al.  (1985.  p  362*365)  MP  2016 

Development  of  a  frazil  ice  sampler.  Brockett,  B.E ,  et  al. 

(1986,  I2p)  SR  86-37 

Dielectric  properties  of  strained  ice  2  Effect  of  sample 
preparation  method  Itagaki,  K ,  ct  al,  (1987,  p 

Update  on  portable  hot-water  sea  ice  drilling  Covoni,  J.W., 
etal,  (1989,  p  175*178)  MP  2479 

Cryogenic  sampling  of  frazil  ice  deposits  Chacho,  E.P..  Jr., 
etal,  [1989.  6pi  SR  89*28 

First  impressions  of  the  comet  drilling  problem  Meilor,  M , 
(1989,  p  229-232)  MP  2592 

Ice  scoring 

Study  of  a  grounded  fioeberg  near  Reindeer  Island,  Alaska. 

Kovacs.  A  .  (1977,  9p )  MP  1751 

Distribution  and  features  of  bottom  sediments  in  Alaskan 
coastal  waters  Setimann,  P  V,  (1980.  50p) 

SR  80-15 

Sediment  displacement  m  the  Ottauquechee  River — 1975- 
1978  Martinson.  C.R..  (1980,  Up]  SR  80-20 

Dynamics  of  near-shore  tee.  Kovacs,  A.,  et  al.  (1981, 

P  125-135)  MP  1599 

Subsea  trenching  in  (he  Arctic  Meilor,  M,  (1981.  3lp) 

CR  8M7 

Ice  scoring  on  the  Alaskan  shelf  of  the  Beaufort  Sea.  Weeks, 
W  F .  ct  a!.  (1983.  34p  +  map)  CR  83*21 

Offshore  oil  m  the  Alaskan  Arctic.  Weeks.  W.F..  ct  al, 
(1984,  p  371-378)  MP  1743 

Some  probabilistic  aspects  of  ice  gouging  on  the  Alaskan  Shelf 
of  the  Beeufort  Sea  Weeks.  W  F.  et  al.  (1984,  p  213- 
236)  MP  1838 

Study  of  sea  icc  induced  gouges  in  the  sea  floor.  Weeks, 
W'F.  Cl  al.  (1985.  p  126-1.35)  MP  1917 

Icc  gouge  formation  and  infilling.  Beaufort  Sea  Weeks. 

WF.ctal.  (1985.  p  393-407)  MP  1904 

Numerical  simulation  of  sea  ice  induced  gouges  on  the  shelves 
of  the  polar  iKcans  Weeks.  W'  F.,  ct  al,  (1985,  p.259- 
265)  MP  1938 

Icc  gouge  hazard  analysis.  Lanan.  G  A.,  et  al.  (1986.  p  57- 

66]  MP  2)06 

Preliminary  simulation  of  the  formation  and  mfillingofsca  ice 
gouges  Weeks.  Vv  H .  ct  al,  (1986.  p.259-268) 

MP22I8 

Bank  conditions  and  erosion  along  selected  reservoirs  Gal¬ 
lo.  L\^  .Cl  .*»!.  (198^  p  143  154,  MP  2196 

Pfcliinmary  study  of  scour  under  an  ice  jam  Wuebben.  J  L . 

(1988,  p  177.192)  MP  2475 

Dynamic  snnulaiiims  of  iccbcrg-seabcd  interactions  Bass. 
D  W.  ct  al.  (1989.  p  137-151)  MP  2684 

Icc  sheets 

Oxygen  isotope  profiles  through  ice  sheets  Johnsen.  .S  J ,  ct 
al.  (1972.  p  429-434)  MP  997 

.Surfacc-wavc  dispersion  m  B>rd  Land  Aeharya.  H  K . 
(1972.  p.955-959,  MP  992 


308 


SUBJECT  INDEX 


SubiUty  of  Antarctic  ice.  Wecrtman,  J.,  (1975,  p  159} 

MP  1042 

Snow  and  ice.  Colbeck,  S.C.,  cl  al,  (1975,  p  435*441, 475* 
487)  MP  844 

Gas  inclusions  in  the  Antarctic  ice  sheet.  Cow,  A.J..  et  a 
(1975,  p  5101*5108)  MP84. 

Olacioiogy's  grand  unsolved  problem.  Weertman.  J., 
(1976,  p  284*286)  MP  1056 

Resurvey  of  the  “Byrd"  Station,  Antarctica,  drill  hole.  Gar* 
field,  D.E.,  et  al,  (1976,  p.29*34)  MP  846 

Internal  structure  and  crystal  fabrics  of  the  West  Antarctic  ice 
sheet.  Gow,  A.J ,  el  al,  (1976,  25p.)  CR  76*35 

Geodetic  positions  of  borehole  sites  m  Greenland.  Mock, 
S.J.,  (I976,7p)  CR  76*41 

Crystal  fabrics  of  Weal  Antarctic  ice  sheet.  Gow,  A.J.,  et  al. 

(1976.  p.1665-1677)  MP  1382 

Atmospheric  trace  metals  and  sulfate  m  the  Greenland  Ice 
Sheet.  Herron,  M  M.,  et  al,  (1977,  p.915*920) 

MP  949 

Changes  in  the  composition  of  atmospheric  precipitation. 

Cragin,  J.H.,  et  al,  (1977,  p  617*631)  MP  1079 

Internal  properties  of  the  ice  sheet  at  Cape  Folger  by  radio 
echo  sounding  Keliher,  T.E.,  et  al,  (1978,  12p) 

CR  78*04 

Creep  rupture  al  depth  in  a  cold  ice  sheet  Colbeck,  S  C ,  et 
al,(1978.p.733)  MP  1168 

Ultrasonic  investigation  on  ice  cores  from  Antarctica. 

Kohnen,  H .  ct  al.  (1979,  16p )  CR  79*10 

Extending  the  useful  life  of  DYE-2  to  1986,  Part  1  Tobias* 
son.  W.,  et  al,  (1979.  I5p.)  SR  79*27 

Ultrasonic  investigation  on  ice  cores  from  Antarctica 
Kohnen,  H.,  et  al.  (1979,  p  4865-4874)  MP  1239 

Ice  sheet  internal  reflections  Ackley.  S  F ,  et  al,  (1979, 
p  5675*5680)  MP  1319 

Ultrasonic  tests  of  Byrd  Station  ice  cores.  Gow,  A  J  .  et  at, 
(1979,p.l47*153)  MP  1282 

Margin  of  the  Greenland  ice  sheet  at  Isua.  Colbeck.  S  C.  et 
al,  (1979,  p.l55*l65)  MP  1281 

Some  promising  trends  in  ice  mechanics  Assur,  A.,  ^980, 
P.M5)  MP  1300 

Review  of  buckling  analyses  of  ice  sheets  Sodhi,  D  S.,  et  al, 
(I980,p.l3l.|46)  MP  1322 

Dynamics  of  snow  and  ice  masses  Colbeck.  S.C .  ed, 
(1980,  468p.)  MP  1297 

Planetary  and  extraplanetary  event  records  in  polar  ice  caps. 

Zeller,  E  J .  et  al.  (1980,  p  18*27)  MP  1461 

Alaska  Good  Friday  earthquake  of  1964  Swinzow,  G  K  , 
(1982.  26p.)  CR  82*01 

Determining  the  characteristic  length  of  model  ice  sheets. 

Sodhi.  D.S..  et  al.  (1982.  p.99*104)  MP  1570 

Ice  sheet  retention  structures.  Perham.  R  E..  (1983.  33p  j 

CR  83*30 

Experimental  determination  of  buckling  loads  of  cracked  ice 
sheets  S^hi.  DS.  et  al,  (1984,  p.l83*186) 

MP  1687 

Ice  sheet  retention  structures  Perham.  R  E.,  (1984,  p  339* 
348)  MP  1832 

Borehole  geometry  on  the  Greenland  and  Antarct'c  ice 
sheets  Jerek.  K  C .  (1985.  p  242*251)  MP  1817 

Determining  the  charactcnsiic  length  of  floating  ice  sheets  by 
movinit  loads  Sodhi,  D.S ,  ct  al,  (1985,  p  !55*159j 

MP  1855 

Kadluk  ice  stress  measurement  program.  Johnson,  J  B .  et  al. 

(1985.  p  88*100)  MP  1899 

Sheet  ice  forces  on  a  conical  structure-  an  experimental  study 
Sodhi.  D.S..  et  al.  (1985.  p.643*655j  MP  1906 

Convective  heal  transfer  in  water  over  melting  ice  sheet 
Lunardini.  V.J.,  (1986,  p  42*51)  MP  2600 

Folding  in  the  Greenland  ice  sheet  Whillans,  I  M  ,  ct  al. 

(1987.  p  485*493)  MP  2185 

Glaciological  investigations  using  the  synthetic  aperture  radar 
imagine  system  Bindschadler,  R  A .  ct  al,  (1987,  p  11* 
19,  MP  2342 

Effect  of  stratigraphy  on  radar*altimctry  data  collected  over 
ICC  sheets  Jerck.  K  C ,  ct  al.  (1988,  p  60*63) 

MP  2458 

Ice*induced  vibrations  of  structures  Sodhi.  D.S,  (1989. 

p.l89*:21)  MP  2492 

Ice  reinforced  with  Gcogrid  Haynes,  FD.  ct  al.  (1989, 
p.179-185)  MP  2484 

Penetration  of  floating  ice  sheets  with  cylindrical  mdentors 
Sodhi.  D.S ,  ct  al.  (1989.  p  104)  MP  2688 

Antarctic  ice  sheet  brightness  temperature  variations  Jezek, 
KC.etal,  (1990.  p  217*223)  MP  2736 

Ice  shelves 

Stability  of  Antarctic  ice.  Wecrtman.  J  .  (1975,  p.I59) 

MP  1042 

Snow  and  ice  Colbeck.  S  C ,  ct  al.  (1975.  p  435*441. 475* 
487)  MP  844 

Melting  and  freezing  ofa  drill  hole  through  the  Antarctic  shelf 
ICC.  Ticn.  C .  cl  al.  (1975,  p  421*432)  MP  861 

Glaciology's  grand  unsolved  problem  Weertman.  J , 
(1976,  p  284*286)  MP  1056 

Heal  transfer  in  drill  holes  in  Antarctic  ice  Yen.  Y  *C.  ct 
al.  (1976.  15p.)  CR  76*12 

Engineering  properties  of  sea  ice  Schwarz.  J ,  el  al.  (1977, 

P  499-531,  MP  *0*^5 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Little 
America  V,  Antarctica.  Dansgaard.  W  ,  ct  al.  (1977. 
p.322-325)  MP  1095 


Dielectnc  constant  and  reflection  coefficient  of  snow  surface 
layers  in  the  McMurdo  Ice  Shelf.  Kovacs.A  ,etal,(1977, 
p.l37*138)  MP  1011 

Subsurface  measurements  of  the  Ross  Ice  Shelf.  McMurdo 
Sound.  Antarctica.  Kovacs.  A ,  et  al,  (1977,  p  146*148) 

MP  1013 

Ice  Shelf  Project  drilling.  Oclobcr*December  1976. 
Rand,  J.H.,  (1977,  p.l50-l52j  MP  1061 

Some  elements  of  iceberg  technology  Weeks,  W  F ,  el  al, 
(1978,  p  45*98)  MP  1616 

Ross  Ice  Shelf  Project  environmental  impact  statement  July, 
1974.  Parker,  B.C.  et  al.  (1978.  p.7*36)  MP  1075 
Core  drilling  through  Ross  Ice  Shelf  Zottkov,  I  A ,  et  al. 

(1979,  p  63*64)  MP  1337 

Antifreeze*thermodnlhng.  central  Ross  Ice  Shelf  Zotikov, 

I  A.,  (1979.  12p.)  CR  79*24 

Dynamics  of  snow  and  ice  masses.  Colbeck.  S.C ,  ed, 

(1980,  468p)  MP  1297 

Radar  detection  of  sea  ice  and  current  alinement  under  the 

Ross  Ice  Shelf.  Morey.  R.M.,  ct  al,  (1981,  p  96*97) 

MP  1543 

Brine  zone  in  the  McMurdo  Ice  Shelf.  Antarctica  Kovacs, 
A.,  ct  al.  (1982.  p  166-171)  MP  1550 

McMurdo  Ice  Shelf  bnne  zone.  Kovacs.  A  .  el  al,  (1982, 
28p)  CR  82*39 

Chemical  fractionation  of  brine  in  the  McMui  1o  Ice  Shelf 
Cragin.  J  H  .  ct  al,  (1983,  I6p )  CR  83*06 

Changes  tn  the  Ross  Ice  Shelf  dynamic  condition  Jezek. 

K.C.,  (1984.  p  409*416)  MP  2058 

Modified  theory  of  bottom  crevasses.  Jezek.  K.C .  (1984. 

p  1925*1931)  MP  2059 

Mass  balance  ofa  portion  of  the  Ross  Ice  Shelf  Jezek,  K.C.. 

ct  al.  (1984.  p.381-384)  MP  1919 

Rheology  of  glacier  tee.  Jezek,  K  C..  et  al,  [198$.  p.l33S* 
1337)  MP  1844 

Numerical  simulation  of  sea  ice  induced  gouges  on  the  shelves 
of  the  polar  oceans.  Weeks,  W.F,  ct  al.  (1985,  p  259* 
265)  MP  1938 

Structure  of  ice  in  the  central  part  of  the  Ross  ice  Shelf. 
Antarctica.  Zotikov.  I  A.,  ct  al,  (1985,  p.39-44) 

MP2110 

Chemical  fractionation  of  brine  in  McMurdo  Ice  Shelf  Cra¬ 
gin,  J.H..  et  al,  (1986.  p  307*31 3)  MP  2239 

Can  relict  crevasse  plumes  on  antarctic  ice  shelves  reveal  a 
history  of  ice-stream  fluctuation  MacAyeal.  D.R  .  et  at. 

(1988,  p  77*82)  MP  2460 

Ice  solid  Interface 

Radar  imagery  of  ice  covered  North  Slope  lakes  Weeks, 
W.F,.  Cl  al.  (1977,  p  129*136)  MP  923 

Seeking  low  ice  adhesion  Sayward.  J.M..  (1979,  83p ) 

SR  79*11 

Working  group  on  ice  forces  on  structures  Carstens.  T .  ed. 

(1980,  146p)  SR  80*26 

Dynamic  ice-structure  interaction  analysis  for  narrow  vertical 
structures  Eranti.  E.,  ei  al.  (1981,  p.472*479) 

MP  1456 

Frost  susceptibility  of  soil,  review'  of  index  tests  Chamber* 
lam.  EJ..  (1981,  IlOp)  M  81*02 

Frost  susceptibility  of  soil,  review  of  index  tests.  Chamber¬ 
lain.  EJ..  (1982.  I  lOp)  MP1557 

Dynamic  ice-structure  interaction  during  continuous  crush¬ 
ing.  Maatiancn,  M  ,  (1983,  48p)  CR  83-05 

Adhesion  of  ice  to  polymers  and  other  surfaces  itagaki.  K  . 

(1983.  p  241*252)  MP  1580 

On  forecasting  mesoscate  icc  dynamics  and  build-up  Hibler, 
W.D..  in.  ctal,  (1983,  p.l  10-115)  MP  1625 

Method  for  determining  icc  loads  on  offshore  structures. 

Johnson,  J.B..  (1983.  p.124.128)  MP  2056 

Buckling  toads  of  floating  icc  on  structures  Sodhi,  D  S .  el 
al.  (1983.  p  260-265)  MP  1626 

Experiments  on  ice  ride-up  and  pilc-up.  Sodhi.  D  S  ,  ct  al. 

(1983.  p  266-270)  MP  162? 

Ice  forces  on  model  marine  structures  Haynes.  F.D .  ct  al. 

(1983.  p  778-787)  MP  1606 

Icc  forces  on  model  bridge  piers  yncs.  F  D  .ctal,  (1983. 

ilp]  CR  83*19 

Icc  action  on  two  cylindrical  structures  Kato.  K .  ct  at, 
'Up  159*166)  MP  1643 

Implications  of  surface  energy  m  ice  adhesion  Itagaki.  K.. 

(1983.p4I*48)  MP  1672 

Offshore  mechanics  and  Arctic  engineering  s>mposium. 

1984  jl984,  3  voI$)  MP  1675 

Expcrtmenial  determination  of  buckling  loads  of  cracked  icc 
sheets.  Sodhi.  D  S ,  et  al.  (1984,  p  183*186) 

MP  1687 

Icc  action  on  two  cylindrical  structures.  Kato.  K .  ct  al. 

(1984,  p  107*112)  MP  1741 

Modeling  the  resilient  behavior  of  frozen  soils  using  unfrozen 
water  content.  Cole.  D  M  .  (1984.  p  823*834) 

MP  1715 

Laboratory  investigation  of  the  kmctic  friction  coefficient  of 
ICC  Forland.  K.A .  ct  al.  (1984,  p  19*28)  MP  1825 
Crushing  icc  forces  or  cylindrical  structures  Morns.  C  E  . 

ctal.  (1984.  p  1*9)  MP  1834 

Computational  mechanics  m  arctic  engineering  Sodhi.  D  S . 


(1984. p  351*374, 

Kinetic  friction  cocflicicnt  of  ice 
(1985.  40p) 


MP  2072 
Forland.  K  A.,  ct  al. 

CR  85*06 


Rcal*timc  measurements  of  uplifting  ice  forces  /abilansky. 

LJ.  (1985.  p 253*259)  MP  2092 

ln*icc  calibration  tests  for  an  elongate,  uniaxial  brass  lec  stress 
sensor  Johnson.  J  B .  (1985.  p  506*510,  MP  1966 


Crushing  of  ice  sheet  against  rigid  cylindrical  structures 
Sodhi,  D.S..  cl  al.  (1986,  p  1*12)  MP  2018 

Ice  interaction  with  the  U  S.  Army  ribbon  bridge.  Couicr* 
marsh,  BA.  (1986,  18p)  CR  8^01 

Flexural  and  buckling  failure  of  floating  ice  sheets  against 
structures.  Sodhi,  D.S .  (1986,  p.339*359)  MP  2134 
Friction  of  solids  on  icc.  Huber,  N  P.,  ct  al,  (1986,  4p , 

MP  2179 

Icc  beam  moving  against  a  sloping  structure  Sodhi.  D.S., 
(1987,  p  281*284)  MP  2194 

Parameters  affecting  the  kinetic  friction  of  ice  Akkok,  M , 
ctal,  (1987,  p.552-561)  MP  2258 

Modelling  trash  rack  freezeup  by  frazil  ice.  Daly,  S  F . 

(1987,  p  101*106)  MP  2305 

Fracture  toughness  of  urea  model  ice.  Bentley,  D.L ,  ct  al, 
(1988.  p  289*297)  MP  2348 

Working  group  on  icc  forces.  4th  state-of-the-art  report 
Timeo,  G.W.,  ed.  (1989,  38$p ,  SR  89*05 

ice-induced  vibrations  of  structures  Sodhi,  D.S.,  (1989, 
p  189*221)  MP2492 

Penetration  of  floating  icc  sheets  with  cylindrical  indentors. 

Sodhi.  D.S..  (1989,  p  377*382)  MP  2485 

Model  tests  on  an  icebreaker  at  two  friction  factors  Tatin* 
ctaux.  J.C .  [1989.  p.774*784)  MP  2622 

Evaluation  of  shear  strength  of  freshwater  ice  adhered  to 
icephobic  coatings  Mulhenn,  N  D..  (1990, 

lee  spectroscopy 

Colloquium  on  Water  in  Planetary  Regohths.  Hanover.  N  H  . 

Oct.  5*7,  1976.  (1977,  161p.)  MP  911 

Thermal  patterns  in  icc  under  dynamic  loading  Fish.  A  M , 
Cl  al.  (1983.  p.240-243)  MP  1742 

Electromagnetic  properties  of  sea  ice  Morey,  R  M.,  ct  al, 
[1984.  p  53*75)  MP  1776 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  inhomogeneous  and  temporally  varying  ice  covers. 
Perovich.  D  K .  [1990.  p  45*49,  MP  2729 

Ice  strength 

Interpretation  of  the  tensile  strength  of  ice  under  inaxial 
stress.  Neve!,  D.E..  ct  al,  (1976,  p  375*387, 

MP996 

Interpretation  of  the  tensile  strength  of  ice  under  triaxiil 
stresses.  Ncvel.  D.E ,  et  al,  (1976,  9p)  CR  76*05 
Cantilever  beam  tests  on  reinforced  ice  Ohslrom.  E  G  ,  et 
al.  (1976.  12p,  CR76-0? 

Sea  ice  properties  and  geometry  Weeks,  W  F.,  (1976, 
p  137*171)  MP918 

Force  estimate  and  field  measurements  of  the  St  Marys  River 
ice  booms  Perham,  R  E  .  (1977.  26p ,  CR  77*04 
Measuring  the  uniaxial  compressive  strength  of  ice.  haynes, 
FD..ctal.  (1977.  p.21 3*223)  MP  1027 

Effect  of  temperature  and  strain  rate  on  the  strength  of  poly* 
crystalline  icc  Haynes.  F  D  ,  (1977,  p  |j27 

Bearing  capacity  of  river  ice  for  vehicles  Ncvel,  D.E , 

(1978.  22p)  CR  78*03 

Buckling  pressure  of  an  elastic  floating  plate  Takagi,  S.. 

(1978.  49p)  CR  78*14 

Rheology  of  ICC.  Fish,  A.M ,  (1978,  I96p )  MP  1988 
Horizontal  forces  exerted  by  floating  ice  on  structures  Kerr, 
A.D.(1978,  9p)  CR  78*15 

Effect  of  temperature  on  the  strength  of  $now*icc.  Haynes, 
F.D.  (1978.  25p)  CR  78*27 

Polycrystallme  ice  mechanics.  Hooke,  R.L,.  el  al.  (1979, 
I6p)  MP1207 

Ice  forces  on  the  Yukon  River  bridge— 1978  breakup  John¬ 
son.  P.R  ,  Cl  al.  (1979.  40p ,  MP  1304 

Safe  ice  loads  computed  with  a  pocket  calculator  Ncvel. 

DE.  (1979.  p 205-223)  MP  1249 

Application  of  the  Andrade  equation  to  creep  data  for  icc  and 
frozen  soil  Ting,  J  M  ,  et  al.  (1979,  p.29-36) 

MP  1802 

Temperature  eflcct  on  the  uniaxial  strength  of  ice.  Haynes. 

FD..  (1979.  p 667*681)  MP  1231 

Physical  properties  of  sea  ice  and  undcr*ice  current  orienta¬ 
tion  Kovacs.  A.,  ct  al,  (i980.  p  109*153)  MP  1323 
Mechanical  properties  of  polycrystalhnc  ice  Mclior.  M  , 
(1980.  p.2I7*245j  MP  1302 

Review  of  buckling  analyses  of  icc  sheets,  Sodhi,  D  S.,  ct  al. 

(1980.  p  131-146)  MP  1322 

Sea  icc  growth,  drift,  and  decay  Hiblcr.  W  D .  HI.  (1980. 

p  141*209,  MP1298 

Sea  icc  anisotropy,  electromagnetic  properties  and  strength. 

Kovacs.  A .  cl  al,  (1980,  18pj  CR  80*20 

Cyclic  loading  and  fatigue  in  tee.  Mclior,  M  ,  el  al,  (1981. 

P41.53,  MP137I 

Modeling  pressure  ridge  buildup  on  the  geophysical  scale. 

Hiblcr.  WD..  111.  (1982.  p.I41.155,  MP  1590 

Deformation  and  failure  of  frozen  soils  and  icc  due  to  stresses 
Fish.  A  M  .  (1982.  p  419-428,  MP  1553 

Determining  the  characteristic  length  of  model  icc  sheets 
.Sodhi.  D  S .  cl  al.  (1982.  p.99-104)  MP  1570 

Adhesion  of  icc  to  poly  mers  and  other  surfaces  Itagaki,  K . 

(1983.  p24l.252)  MP  1580 

Properties  of  urea-doped  icc  tn  the  CRREL  lest  basin 
llirayaina.  K  .  (1983.  44p  J  CR  83-08 

Properties  of  sea  ice  in  the  coastal  zones  of  the  polar  oceans 
Weeks.  Wf.  ctal.  (1983.  p  25-41)  MP  1604 

Study  on  the  tensile  strength  of  icc  as  a  function  of  gram  size 
Currier.  J  H.,  ct  al.  (1983.  38p)  CR  83*14 


309 


SUBJECT  INDEX 


Ice  strength  (coot) 

How  effectisc  are  icephobic  coatings.  Minsk,  LD.,  rt983. 

P.93.95J  MP  1634 

Mechanical  behavior  of  sea  tee  Meilor.  M.,  (1983.  )05p  3 

M  834 

Measurement  of  ice  forces  on  structures.  Sodhi,  D.S .  et  al, 
(1983.  p  139-155]  MP  1641 

Implications  cf  surface  energy  m  ice  adhesion.  Itagaki,  K , 
(1983,  p.41-48)  MP1672 

Charactenstics  of  multi-year  pressure  ridges  Kovacs,  A  , 
(1983,p.l73.1823  MP  1698 

Relationship  between  creep  and  strength  behavior  of  ice  at 
failure  Cole.  D  M ,  (1983.  p  189-197)  MP  1681 

Mechanical  properties  of  ice  in  the  Arctic  seas.  Weeks, 
W.F.,  el  al.  (1984.  p.235-259i  MP  1674 

Summary  of  the  strength  and  modulus  of  ice  samples  from 
multi-year  pressure  ridges  Cox,  G.FN,  et  al,  (1984, 
p.l26-l33i  MP  1679 

Vanalion  of  ice  strength  within  and  between  multiyear  pres¬ 
sure  ridges  in  the  Beaufo.'t  Sea.  Weeks,  W.F..  (1984, 
p.l34.|39j  MP  1680 

Preliminary  examination  of  the  effect  of  structure  on  the  com¬ 
pressive  strength  of  ice  samples  from  multi-year  pressure 
ridges.  Richter,  J  A.,  et  al.  (1984,  p.l40-i44) 

MP  1685 

Influence  of  grain  size  on  the  ductility  of  ice  Cole,  D.M  , 
(1984,  p  150-157)  MP1686 

Ice  resistance  tests  on  two  models  of  the  WTGB  icebreaker 
Tatinclaux.  J  C,  et  al,  (1984,  p  627-638]  MP  1716 

Army  research  could  reduce  dangers  posed  by  sea  ice  Tuck¬ 
er.  W.B..  (1984.  p  20-24]  MP2168 

Dependence  of  crushing  specific  energy  on  the  aspect  ratio 
and  the  structure  velocity  Sodhi,  DS,  et  al.  (1984, 
p.363-374j  MP  1708 

Mechanical  properties  of  mulli-ycar  sea  ice  Phase  1  Test 
results.  Cox.  G  F.N..  et  al.  (1984,  105p]  CR  84-09 
Mechanical  properties  of  sea  ice  a  status  report  Weeks. 

W.F..  et  at.  (1984,  p.l35-t98]  MP  1808 

Flexural  strengths  of  freshwater  model  ice  Gow.  A  J , 

(1984,  p.73-82]  MP  1826 

4ih  report  of  working  group  on  testing  methods  in  ice  Harle, 
EN.,etal.  (1984,  p  1-41]  MP  1886 

Ice  forces  on  inclined  model  bridge  piers  Haynes.  F.D..  et 
al.  (1984.  pi  167-1 173]  MP  2407 

Ice  penetration  tests  Garcia.  NB,  et  al,  (1984.  p.209- 
240)  MP  1996 

Tensile  strength  of  multi-year  pressure  ridge  sea  ice  samples 
Cox.  G  F  N  .  et  al,  (1985,  p  186-193)  MP  1856 

Grain  size  and  the  compressive  strength  of  ice.  Cole.  D  M., 
(1985,  p  220-226)  MP  1858 

Strength  and  modulus  of  ice  from  pressure  ndges  Cox. 

O.F.N.,  cl  al.  (1985.  p  93-98)  MP  1848 

Structure  and  (he  compressive  strength  of  ice  from  pressure 
ridges.  Richter.  J  A.,  et  al.  (1985.  p.99-102] 

MP  1849 

Compressive  strength  of  pressure  ridge  ice  samples  Richter- 
Mengc.  J  A ,  et  al.  (1985,  p  465-475)  MP  1877 

Tnaxial  compression  testing  of  ice.  Cox,  G  F  N.,  «t  a], 
(1985,  p  476-488}  MP  1878 

Propulsion  tests  m  level  ice  on  a  model  of  a  140-ft  WTGB 
icebreaker.  Tatinclaux,  J  C.  (1985,  I3p)  CR  85-04 

Pressure  ndge  strength  in  (he  Beaufort  Sea  Weeks.  W  F . 

(1985,  p.167-172)  MP  2121 

Ice  island  fragment  in  Stefansson  Sound,  Alaska.  Kovacs. 

A.  (1985.  p  101-115)  MP  1900 

Compressive  strength  of  multi-year  sea  icc  Kovacs.  A.. 

(1985.  p  116-127)  MP190I 

Experience  with  a  biaxial  ice  stress  sensor  Cox,  G  F  N'., 
(1985.  p  252-258)  MP  1937 

Grain  size  and  the  compressive  strength  of  ice  Cole.  D.M  , 
(1985.  p  369-374)  MP  1907 

Tensile  strength  of  multi-year  pressure  rtdgc  sea  ice  samples 
Cox.  G  F  N  .  et  al.  (1985.  p  375-380)  MP  1908 

Mechanical  properties  of  multi-year  sea  ice.  Phase  2.  Test 
results  Cox,  G  F.N.,  et  al.  (1985,  81p )  CR  85-16 
Confined  compressive  strength  of  multi-year  pressure  ridge 
sea  ice  samples  Cox.  G  FN  .  ct  al,  (1986.  p  365-373i 

MP  2035 

Fracture  toughness  of  model  icc  Dempsey.  J.P..  cl  al. 

(1986.  p  365-376)  MP  2125 

Flexural  and  buckling  failure  of  floating  icc  sheets  against 
struco'res.  S^hi.  DS..  (1986,  p339-359j  MP  2134 

Evaluz  ion  of  the  rheological  properties  of  columnar  ridge  sea 
icc  Brown.  RL..ctal.  (1986.  p  55-66)  MP  2177 

Mechanical  behavior  of  sea  ice  Mclior.  M  .  (1986.  p  165- 
281)  MP22I0 

Some  developments  in  shaped  charge  technology  .Meilor. 

.M.(t986.  29p]  SR  86-18 

Controlled  fiver  icc  cover  breakup,  part  2  Theory  and 
numerical  model  studies  Fcrrick,  M.G .  ct  al,  (1986. 
p  293-305)  MP  2392 

Compressive  behavior  of  saline  tcc  Richter-Mcnge.  J.A  . 

(1986.  p  331-350)  MP  2200 

Tnaxial  icsti'^g  of  first-year  sea  icc  Rtchicr-Mcngc.  J.A..  ct 
al.  (1986.  4lp)  CR  86-16 

Confined  compressive  strength  of  horizontal  fir5t-)car  sea  uc 
samples  Richlcf-Mcngc.  J  A..  (1987.  p  197.207) 

MP  2193 

Advances  in  icc  mechanics— 1987  (1987.  49p) 

.MP  2207 

Advances  m  sea  icc  mechanics  in  the  L'SA  Sodhi  D  S .  ct 
al.  (1987,  p.37.49]  MP  2208 


Mechanical  properties  of  muUt-ycar  sea  ice.  Richter -Menge. 

J.A  ,  ct  al.  (1987.  p.121-153)  MP  2428 

Saline  ice  penetration  a  joint  CRREL-NSWC  test  program 
Cole.  D  M .  et  al,  (1987.  34p )  SR  87-14 

CRREL  Hopkinson  bar  apparatus  Dutta.  P.K..  et  al, 
(1987.  29p]  SR  87-24 

Flexure  and  fracture  of  macrocrystalline  Si  type  freshwater 
ice  Dempsey,  J.P .  et  ai.  (1988.  p.39-46}  MP  2318 
Growth  of  EG/AD/S  model  ice  in  a  small  tank  Borland, 
S.L.,  (1988,  p  47-53)  MP  2319 

Effects  of  temperature  and  structure  of  ice  on  its  flexural 
strength.  Gow,  A.J..  et  al.  (1988,  43p)  CR  86-06 
Fracture  of  S2  <  otumnar  freshwater  icc  floating  double  can¬ 
tilever  beam  tests.  Bentley.  D.L..  et  ai.  (1988.  p  152- 

161]  MP  2493 

Confined  compressive  strength  of  multi-year  pressure  ndge 

sea  ice  samples  Cox.  G  F  N ,  et  al.  (1988,  p  295-301) 

MP  2403 

Fracture  experiments  on  freshwater  and  urea  model  ice. 

Bentley.  D  L .  et  al.  (1988.  I52p )  MP  2502 

Profile  properties  of  undeformed  first-year  sea  ice.  Cox, 
G.F.N..etal.(1988.  57p)  CR  88-13 

Imjm  River  icc  boom  Perham.  R.E..  (1988,  lOp ) 

SR  88-22 

Ship  model  testing  tn  level  icc:  an  overview.  Tatinclaux,  J  C, 
(1988.  30p)  Cr  88-15 

Working  group  on  ice  forces  4th  state-of-the-art  report 
Timco.  G  W .  cd.  ( i  989,  385p )  SR  89-05 

Uniaxial  tension/compresston  tests  on  icc— preliminary  re¬ 
sults.  Cole,  D.M  .  et  al.  (1989.  p  37-41)  MP  2482 
Ice  reinforced  with  Geogrid.  Haynes.  FD..  et  al.  (1989. 

p.179-185)  MP  2484 

Compressive  strength  of  antarctic  frazil  ice  Richtcr-Menge. 

J.A.,ciaI.  (1989.  p  269-278)  MP  2621 

Model  tests  on  an  icebreaker  at  two  friction  factors  Tattn- 
claux.  J.C.  (1989.  p  774-784)  MP  2622 

Effect  of  ice  pressure  on  marginal  ice  zone  dynamics  Flato. 

G.M .  et  al.  (1989.  p.514-521)  MP  2522 

Fracture  toughness  of  columnar  freshwater  ice.  Bentley, 
DL.eial.  (1989.  p 7-20)  MP  2545 

Sea  ice  thickness  measurement  Kovars.  A.,  et  al.  (1989. 

p  394-424)  MP  2693 

Ice  strength  estimates  from  submarine  lopsounder  data. 

DiMarco  R .  et  at.  (1989.  p  425-426)  MP  2691 

Wave-induced  bergy  bit  motion  near  a  floating  platform 
Mak.  LM .  ct  at.  (1990,  p  205*215)  MP  2580 

Comparison  of  the  compressive  strength  of  antarctic  frazil  ice 
and  laboratory-grown  columnar  ice  Richter-Mengc,  J  A . 
etal.  (1990,  p  79-84)  MP2731 

lee  structure 

Report  on  ice  fall  from  clear  sky  tn  Georgia  October  26. 1959 
Harrison.  L  P .  et  at.  (I960.  31p.  plus  photographs) 

MP  1017 

Invcstigatior  of  ice  islands  m  Babbage  Bight.  Kovacs.  A  .  et 
al.  (1971,  46  leaves)  MP  1381 

Classification  and  variation  of  sea  icc  ndging  in  the  Arctic 
basin  Hibler.  W  D .  III.  et  al.  (1974.  p  127-146) 

MP  1022 

Results  01  ii.c  US  contribution  to  the  Joint  US/USSR  Bering 
Sea  Experiment  Campbell.  W  J..  ct  al.  (1974,  I97p) 

MP  1032 

Some  characteristics  of  grounded  floebergs  near  Prudhoe  Ba> . 
Alaska  Kovacs.  A.,  ct  si.  (1976.  p.169-172} 

MP  1118 

Grounded  floebergs  near  Prudhoe  Bay.  Alaska  Kovacs.  A  , 
ct  al.  (1976.  lOp)  CR  76-34 

Internal  structure  and  cr>5tal  fabrics  of  the  West  Antarctic  icc 
sheet  Gow.  A  J .  ei  al.  (1976.  25p )  CR  76*35 

Structural  growth  of  lake  ice  Gow,  A.J..  ct  a).  ( 1 977. 24p.) 

CR  77-01 

Engineering  properties  of  sea  icc.  Schwarz. }..  ct  al,  rl977. 

P.499.53IJ  .MP  1065 

Compressive  and  shear  strengths  of  fragmented  icc  covers 
Cheng.  ST,  etal.  (1977.  82p)  MP  951 

Internal  structure  offast  ICC  near  Narwah!  island  Gow.  A  J . 

etal,  (1977.  8p)  CR  77-79 

Dynamics  of  near-shore  ice  Kovacs.  A.  ct  al.  (1977, 
p  4]  1-424]  MP  1076 

Oxvgcn  isotopes  m  the  basal  zone  of  .Maianuska  Glacier 
Uwson,  DE.  etal.  (1978.  p  673-685)  MP  1177 

Dynamics  of  near-shore  ice  Kovacs.  A .  et  al.  (1978.  p  1 1- 
22)  -MP  1205 

Problems  of  offshore  oil  drilling  m  the  Beaufort  Sea  NV  eller. 

O..  ct  al.  (1978.  p4.Il)  MP  1250 

Multi  year  pressure  ridges  in  the  Canadian  Beaufort  Sea 
Wright.  B .  ct  al.  (1979.  p  107-126)  .MP  1229 

Dynamics  of  near-shore  icc  Kovacs.  A.  ei  al.  (1979. 

p  181-207)  MP  1291 

Ross  Ice  Shelf  bottom  ice  structure.  Avtikov.  I  A  .  ct  al. 

(1979.  p  65  66)  MP  1336 

Pebble  orientation  icc  and  glacial  deposits.  I  aws<>n.  D  E . 

(1979.  p  629  645)  MP  1276 

Preparation  of  pol>cr>st3ltinc  icc  specimens  for  laboratory 
experiments  Cole.  D  .M  .  (1979.  p  153-159) 

MP  1327 

Margin  of  the  Greenland  icc  sheet  at  Isua  Colbeck,  8  C  .  ct 
al.  (1979.  p  155-165)  MP  1281 

Dynamic  icc-siructurc  inieraciion  analysts  for  narrow  >  crtical 
Structures  Eranit.  I; .  et  al.  (1981.  p  472-479j 

.MP  1456 

Morphology  of  sea  ivc  pressure  ndge  sails  Tucker.  B  .  ct 
al.  (1981.  p  1.12)  MP  1465 


Multi.year  pressure  ndges  in  the  Canadian  Beaufort  Sea 
Wright.  B ,  et  al.  (1981,  p  125-145)  MP  1514 

Physical  and  structural  characteristics  of  sea  ice  in  McMurdo 
Sound.  Gow.  A.J..  et  al.  (1981.  p  94-95)  MP  1542 
Physical  properties  of  the  ice  cover  of  the  Greenland  Sea. 

Weeks.  W  F..  (1982,  27p )  SR  82-28 

Physical,  chemical  and  biological  properties  of  winter  sea  ice 
in  the  Weddell  Sea.  Clarke.  D.B.  et  al.  (1982,  p.l07- 
109]  MP  1609 

Frazil  ice  Daly.  S.F..  (1983,  P  218-223)  MP  2078 

First-generation  model  of  ice  deterioration.  Ashton,  G  D., 
(1983.  p  273-278)  MP  2080 

Vanation  of  ice  strength  within  and  between  multiyear  pres¬ 

sure  ndges  in  the  Beaufort  Sea.  Weeks.  W.F.,  (1984, 
p  134-139)  MP  1680 

preliminary  examination  of  ihc  effect  of  structure  on  the  com¬ 
pressive  strength  of  icc  samples  from  multi-year  pressure 
ridges.  Richter.  J  A .  et  a!.  (1984.  p.140-144) 

MP  1685 

Structure  of  first-year  pressure  ndge  sails  m  the  Prudhoe  Bay 
region  Tucker,  W.B .  ct  al.  (1984,  p.l  15-135) 

MP  1837 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges.  Richter-Mengc,  J  A.,  et  al.  (1985,  p  194-198) 

MP  1857 

Measunng  multi-year  sea  ice  thickness  using  impulse  radar. 

Kovacs.  A ,  cl  al.  (1985,  p  55-67)  MP  1916 

Pressure  ndge  and  sea  ice  properties  Greenland  Sea  Tucker. 

WB..ctal.  (1985.  p  214-223)  MP  1935 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ndges  Richter-Mengc,  J.A.,  et  al.  (1985,  p.493'497) 

MP  1965 

Electromagnetic  measurements  of  sea  tcc  Kovacs.  A  ,  et  al. 

(1986.  p  67-93)  MP  2020 

Physical  properties  of  the  sea  ice  cover  Weeks.  W  F , 
(1986,  p  87-102)  MP2047 

Optical  properties  of  sea  ice  structure  Gow.  A  J  .  (1986. 

p  264*27!)  MP  2257 

On  the  profile  properties  of  undeformed  first-year  sea  tee. 

Cox.  G.F  N  .  et  ai.  (1986,  p  257-330)  MP  2199 

Structure  and  dielectriw  properties  at  4  8  and  9  5  GHz  of 
saline  ice  Arcone.  S.A  .  et  al.  (1986.  p.l4, 281-14, 303) 

MP  2182 

Folding  m  ihe  Greenland  ice  sheet.  Whillans.  I.M..  et  al. 

(1987,  p  485*493)  MP  2185 

Sea  Ice  structure  and  mechanical  properties  Richter- 
Mengc.  J  A  .  ct  al.  (1987.  30p }  CR  87-03 

Physical  properties  of  sea  ice  discharged  from  Fram  Strait. 

Oow,  A  J..  et  al.  (1987.  p  436-439)  MP  2204 

Physical  properties  of  estuarine  ice  in  Great  Bay,  New  Hamp¬ 
shire.  Mcese.  D.A  ,  et  al.  (1987,  p  833-840) 

MP  2251 

Physical  and  structural  characteristics  of  Weddell  Sea  pack 
ice  Gow.AJ.ctal,  (!987.  70p)  CR  87-14 

Microwave  and  structural  properties  of  saline  ice  Cow, 
A.J.etal.  (1987.  36p)  CR  87-20 

Mechanical  properties  of  multi-year  sea  ice  Richter-Menge, 
JA..  etal.  (1988.  27p)  CR  88-05 

Microcompuicr-bascd  image-processing  system.  Perovich. 

DK  .  ct  al.  (1988,  p249.252)  MP  2385 

Effects  of  temperature  and  structure  of  ice  on  its  flexural 
strength  Cow.  A  J .  et  al,  (1988,  43p  ]  CR  88-06 
High  frequency  acoustical  properties  of  saline  ice.  Jezek. 

K  C.  ct  al.  ( 1 989.  p  9-23)  MP  2686 

Physical  properties  of  brackish  ice.  Bay  of  Bothnia.  Weeks. 

W  F..  Cl  al.  ( 1 990.  p  5- 1 5)  MP  2725 

Chemical  and  structural  properties  of  sea  icc  m  the  southern 
Beaufort  Sea.  Mcesc.  D  A  .  (1990.  p  32-35) 

MP  2728 

Acoustics  and  morphology  of  undeformed  sea  ice.  Jezek. 

K.C.ctal.  (1990.  p 67-75)  MP  2730 

Lidar  detection  of  leads  m  arctic  sea  icc.  Schnctl.  R  C..  et  al. 

(1990.  p  119-123)  MP  2733 

Sea  ICC  in  the  polar  regions  Cow.  A.J.,  ct  al,  (I  -*>*/.  p.47- 
122)  MP  2750 

Ice  surface 

Physics  of  ice  Glen.  J.W  .  (1974.  8lp)  M  II*C2a 

Sea  ICC  growth,  drift,  and  decay  Hiblcr.  W  D .  III.  (1980. 

p.141.209)  MP  1298 

Sea  ICC  rubble  formations  off  the  NC  Bering  Sea  and  Norton 
Sound  Kovacs.  A..  (1981.  p  1348*1363)  MP  1527 
Surface  roughness  of  Ross  Sea  pack  icc  Govoni.  J  W .  cl  al. 

(1983.  p  123-124)  .MP  1764 

Drag  cocflicicnl  across  the  Antarctic  marginal  icc  zone  An¬ 
dreas.  E  t.cl  al.  (1984.  p63'71)  MP  1784 

Dynamic  friction  of  bobsled  runners  on  icc  Huber.  S  P .  el 
al.  [1985.  26p)  .MP  2082 

Theory  for  scalar  roughness  and  transfer  coefficients  over 
snow  and  icc  .Andreas  fc  L.  (1987.  p  159-184) 

MP  2195 

Scientific  challenges  al  the  poles.  \Vclch.  J  P,.  ci  al.  (1987. 

p  23-26)  .MP  2228 

Icc  surface  hydrolys  s  of  diisopfopylfluorophosphatc  (DFP) 
Icggclt  DC.  (1987.  p809.8l.S  .MP  2457 

Refractive  index  structure  parameter  for  a  year  over  the  froz¬ 
en  Beaufort  Sea.  Andreas,  E,  1.,  (1989.  p667-679) 

MP  2575 

Concurrent  remote  sensing  of  arctic  sea  ice  from  submarine 
and  aircraft  Wadhams.  p .  ct  al.  (1989.  20p  ) 

.MP  2697 

Ri'cr-icc  imnindson  Alaska  s  .North  SU»pe  A'conc.  S  A  .  ct 
a!.  (1989.  p  288-290)  .MP  2563 


310 


SUBJECT  INDEX 


Recent  measurements  of  sea  ice  topography  m  the  eastern 
Arctic  Krabiil.  W.B.,  et  ai,  [1990,  p  132*136) 

MP  2735 

Antarctic  ice  sheet  brightness  temperature  variations.  Jezek, 
K.C..  et  a),  [1990,  p  217.223j  MP  2736 

Radar  backscatter  measurements  over  saline  ice.  Gogineni, 
S.,etal.  (1990,p603-6tS)  MP  2741 

ICE  SURVEYS 

Surveys  of  river  and  lake  ice.  Michel,  B.,  (1971,  131p.i 

M  III-BU 

Ice  survcya 

Notes  and  quotes  from  snow  and  ice  observers  in  Alaska. 

Bilelto,  M.A..  [1979,  p  116-118]  MP  1631 

Bibliography  on  glaciers  and  permafrost,  China,  1938-1979. 

Shen,  J.,  ed,  [1982, 44p  j  SR  82-20 

Proceedings  of  the  Symposium  on  Applied  Glaciology,  2nd, 
1982.  (1983,  314p]  MP  2054 

Ice  engineering  facility.  Zabilansky,  LJ.,  et  al,  [1983, 12p 
+  ng  ]  MP  2088 

Held  investigation  of  St.  Lawrence  River  hanging  ice  dams. 

Shen.  H.T..  et  al.  (1984,  p  241-249]  MP  1830 

Snow,  ice  and  frozen  ground  research  at  the  Sleepers  River, 
VT.  Pangburn.  T ,  et  al,  [1984.  p  229-240] 

MP  2071 

Topical  databases.  Cold  Regions  Technology  on-line.  Lis¬ 
ton,  N..  et  al,  [1985,  p  12-15]  MP  2027 

Techniques  for  measurement  of  snow  and  ice  on  freshwater 
Adams,  W.P..  et  al.  (1986,  p.174-222]  MP  2000 

Remote  sensing  of  ice  and  snow  (review)  Jezek.  K  C.. 

[1987,  p  51]  MP2429 

Corps  of  Engineers  research  in  the  Arctic  Smallidge,  P  D  . 

etal,  (1987,  p  81-87]  MP  2411 

Snow/ice/frozen  ground  properties,  working  group  report 
Sterrett,  K.F..  et  al,  [1987,  p  163-166]  MP  2416 

Satellite  remote  sensing  in  Arctic  for  1990*s  Weeks.  W.F.. 

et  al.  [1989,  p  510-530]  MP  2699 

Development  of  an  airborne  sea  tee  thickness  measurement 
system  and  Held  test  results  Kovacs,  A.,  et  al,  (1989, 
47p.]  CR  89-19 

Field  studies  of  brackish  ice  to  compare  with  satellite  data 
Weeks,  W.F..  et  al.  (1989,  p.1318-1333]  MP  2763 
ICE  TEMPERATURE 

Antarctic  ice  sheet.  Mellor,  M  ,  (1961,  SOp  j  M  1-Bl 

Greenland  ice  sheet  Bader.  H.,  (1961,  18p  j  M  I‘B2 

Ice  Unperetare 

Nearshore  ice  motion  near  Prudhoe  Bay,  Alaska  Tucker. 

W.6.,  et  al.  [1977.  p  23-31]  MP  1162 

Equations  for  determining  the  gu  and  bnne  volumes  in  sea 
ice  umples  Cox.  O.F  N  ,  et  al.  [1982,  1  Ip.j 

CR  82-30 

Surface  meteorology  US/USSR  Weddell  Polynya  Expedition. 

1981.  Andreas.  E.L,  et  al.  (1983,  32p]  SR  83-14 
Preliminary  investigation  of  thermal  ice  pressures.  Cox, 
G.F.N..  (1984,  p  221-229]  MP  1788 

Ice  properties  in  a  grounded  man-made  ice  island  Cox, 
G.F.N..  et  al.  (1986.  p.135-142]  MP  2032 

Effects  of  temperature  and  structure  of  ice  on  its  flexural 
strength  Cow,  A  J.,  et  al,  (1988.  43p  j  CR  88-06 
Profile  properties  of  undeformed  first-year  sea  ice  Cox. 

G.F.N.,  et  al.  (1988,  57p  ]  CK  88-13 

Antarctic  ice  sheet  brightness  temperature  variations  Jezek. 

K.C..  etal.  (1990.  p  217-223]  MP  2736 

Oceanic  heat  flux  in  the  Fram  Strait  measured  by  a  drifting 
buoy.  Perovich,  D.K.,  et  al,  (1990,  p  291-296] 

MP  2740 

Ice  thermal  properties 

Influence  of  irregularities  of  the  bed  of  an  ice  sheet  on  deposi¬ 
tion  rate  of  till.  Nobles.  L  H  ,  et  al,  (1971.  p, 117-126) 

MP  1009 

River  ice  problems  Burgi.  P.H  .  et  al.  (1974,  p  1-15) 

MP  1002 

Engineering  properties  of  sea  ice.  Schwtrz.  J  .  et  al,  (1977. 

p.499-531)  MP  1065 

Winter  thermal  structure,  ice  conditions  and  climate  of  Lake 
Champlain.  Bates.  R.E.  (1980,  26p)  CR  80-02 

Documentation  for  a  two-icvel  dynamic  thermodynamic  sea 
ice  model.  Hibler.  W.D ,  ill,  (1980.  35p  j  SR  80-08 
Review  of  thermal  properties  of  snow,  ice  and  sea  ice  Yen, 
Y.-C.  (1981,  27pj  CR  81-10 

Growth,  structure,  and  properties  of  sea  ice  Weeks.  W.F,. 

et  al,  (1982,  130p)  M  82-01 

Thermal  patterns  in  ice  under  dynamic  loading.  Fish,  A  M . 

et  al,  (1983.  p  240-243)  MP  1742 

Preliminary  investigation  of  thermal  ice  pressures  Cox. 

G.FN.  (1984.  p 221-229]  MP  1788 

Growth,  structure,  and  properties  of  sea  tee.  Weeks.  W  F.. 

etal.  (1986.  P.9-164J  MP  2209 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  inhomogeneous  and  temporally  varying  ice  co>ers 
Perovich.  D  K..  (1990.  p  45-49j  MP  2729 

lec  thickness 

Airborne  sea  ice  thickness  sounding  Kovacs.  A.,  et  al. 
(1989.  p.1042-1052]  MP  2623 

Ice  volume 

Ground  ice  in  perennially  frozen  sediments,  northern  Alaska. 
Uwson.  D.E.(1983.  p.695-700j  MP  1661 

Ice  water  interface 

Formation  of  icc  ripples  on  the  underside  of  rivet  icc  covers. 

Ashton.  GD..  (1971.  I57p)  MP  1243 

Radar  imagery  of  ice  covered  North  Slope  lakes  Weeks. 
W.F.ct  al.  (1977.  p  129-136]  MP923 


Expenmental  scaling  study  of  an  annular  flow  ice-water  heat 
sink.  StulMtad,  J.M.,  et  al.  (1977,  54p)  CR  77-15 
Effect  of  the  oceanic  boundary  layer  on  the  mean  drift  of  pack 
ice.  application  of  a  simple  model.  MePhee,  M.G ,  (1979, 
p  388-400]  MP1198 

Turbulent  heat  transfer  from  a  river  to  its  ice  cover.  Haynes, 
F.D.etal,  (1979,  5p.)  CR  79-13 

Problems  of  the  seasonal  sea  ice  zone.  Weeks,  W.F .  (1980. 

p  1-35]  MP  1293 

Physical  oceanography  of  the  seasonal  sea  ice  zone. 

MePhee.  M.G..  (1980.  p.93-132)  MP  1294 

Modeling  of  anisotropic  electromagnetic  reflection  from  sea 
ice.  Golden.  K.M.,  et  al.  (1980.  p.247-294) 

MP  1325 

Nonsteady  ice  drift  In  the  Strait  of  Belle  Isle.  Sodhi,  D  S., 
et  al,  (1980.  p.t77-t86)  MP  1364 

Free  convection  heat  transfer  characteristics  in  a  melt  water 
layer.  Yen,  Y.-C.  (1980,  p.550-556)  MP  1311 

Air-ice-ocean  interaction  in  Arctic  marginal  ice  zones  Wad- 
hams.  P..ed.  (1981, 20p)  SR  81-19 

Ice-covered  North  Slope  lakes  observed  by  radar.  Week<, 
W.F..  et  al.  (1981.  17p)  CR  8:-:9 

Frost  siisceptibUtty  of  soil,  revnew  of  index  tests.  Chamber- 
lain.  EJ..  (1981.  tlOp.)  M  81-02 

Frost  susceptibility  of  soil,  review  of  index  tests.  Chamoer- 
lain,  E  J.,  (1982.  1  lOp.)  MP  1557 

Soft  drink  bubbles  Cragin,  J  H .  (1983,  p  71) 

MP  1736 

Relationship  between  ice  and  unfrozen  water  in  frozen  soils 
Tice,  A.R..  et  al.  (1983.  p.37-46]  MP  1632 

Properties  of  sea  ice  in  the  coastal  zones  of  the  polar  oceans. 

Weeks.  W.F..  et  al.  (1983.  p  25-41)  MP  1604 

Marginal  Ice  Zone  Experiment.  Fram  Strail/Greenland  Sea, 
1984.  Johannessen,  O.M.,  ed.  (1983. 47p ) 

SR  83-12 

Marginal  ice  zones:  a  description  of  air-tce-ocean  interactive 
processes,  m^els  and  planned  experiments  Johannessen. 
O.M..  et  al.  (1984.  p.133-146)  MP  1673 

Modeling  the  marginal  ice  zone  Hibler.  W.D.  HI.  ed, 
(1984,  99p)  $R  84-07 

Large-scale  tec/ocean  model  for  the  marginal  ice  zone.  Hi¬ 
bler.  W.D..  IIL  et  al.  (1984.  p.1-7)  MP  1778 

On  the  decay  and  retreat  of  the  ice  cover  in  the  summer  MIZ. 

Maykut.  G.A..  (1984.  p.l$-22]  MP  1780 

On  the  role  of  ice  interaction  in  marginal  ice  zone  dynamics. 

Uppkranu.  M..  et  al.  (1984.  p  23-29)  MP  1781 

Ocean  circulation*  its  effect  on  seasonal  sea-ice  simulations 
Hibler.  W.D.,  Hi.  et  al,  [1984,  p  489*492)  MP  1700 
Temperature  and  interface  morphology  m  a  melting  ice-water 
system.  Yen,  Y.-C.  [1984,  p  305-325]  MP  172? 
Technique  for  observing  freezing  fronts  Colbeck,  S.C., 
(l985,p.l3-20]  MP186! 

Air-ice  ocean  interaction  in  Arctic  marginal  ice  zones 
MIZEX-Wcst.  Wadhams,  F..  ed.  (1985,  1 19p ) 

SR  85-06 

Acoustic  waves  incident  on  a  seawater/sea  ice  interface. 

Jezek,  K  C.  (1985.  IQp.)  SR  85-10 

Large-Kale  ice-ocean  modeling  Hibler.  W.D.,  IIL  (1986. 

p.165-184]  MP  2142 

Coupled  ice-mixed  layer  model  for  the  Greenland  Sea. 

Houssais,  M.N .  (1986.  p  225-260)  MP  2143 

Convective  heat  transfer  in  water  over  melting  ice  sheet. 

Lunardini.  V.J..  (1986.  p.42-51)  MP  2600 

Disgnostic  ice-ocean  model  Hibler,  W  D .  HI,  el  al.  rl987. 

p.987.10l5j  MP  2238 

Thermal  instability  and  heat  transfer  characteristics  in  water- 
rice  systems.  Yen,  Y.-C ,  (1987,  33p  j  CR  87-22 

Coupled  air-ice-ocean  models  Hibler,  WD.  IIL  (1987. 

p.131-137]  MP2412 

Alaska  SAR  facility  W’eeks,  WF,  et  al.  (1988.  p.l03- 
1 10]  MP  2344 

On  the  effect  of  the  4  C  density  maximum  on  melting  heat 
transfer.  Yen.  Y.-C .  (1988,  p  362-367]  MP  2382 

InternationsI  Symposium  on  Cold  Regions  Heat  Transfer. 

1989  (1989.  3I4p,  MP  2636 

Heat  transfer  from  water  flowing  through  a  chilled-bed  open 
chinnel.  Richmond.  P W.  et  al.  (1989.  p  51-58) 

MP  2649 

Shortwave  radiation  and  open  water  in  models  of  Ka  ice 
decay  Perovich,  D  K..  et  al.  (1990.  p  242-246] 

MP  2759 

Ice  (water  storage) 

Some  elements  of  iceberg  technology  Weeks,  W'  F ,  ct  al. 
(1978.  3!p)  CR  78-02 

ICE  WEDGES 

Patterned  ground  in  Alaska  P6w4.T.L.ctal.(i969.87p  j 

MP  1180 

Icc  wedges 

Electromagnetic  survey  in  permafrost.  Sellmann,  P  V ,  ct  al. 

(1979.  7p,  SR  79-14 

Bending  and  buckling  of  a  wedge  on  an  clastic  foundation 
Nevel.  0  E .  (1980.  p  278-288)  MP  1303 

Icc  floe  distribution  in  the  wake  of  a  simple  wedge  Tatm- 
claux.JC.  (1986.  p  622-629]  MP  2038 

Iceberg  (owing 

Some  elements  of  iceberg  technology.  Weeks.  W  F .  et  al. 

(1978,  p  45-98)  MP  1616 

Some  elements  of  iceberg  technology.  Weeks.  W.F .  ct  al. 

(1978.  3lp]  CR  78-02 

Prospects  for  lowing  icebergs  from  the  Southern  Ocean 
Weeks.  W.F .  Cl  al.  (1979.  p  66-75j  MP  1305 


Power  requirements  and  methods  for  long  distance  large  ice¬ 
berg  towing  Mellor.  M..  (1980,  p  231-240] 

MP  1275 

Iceberg  water;  an  assessment  Weeks.  W  F.,  (1980,  p.5- 
10]  MP  1369 

Icebergs 

Towing  icebergs  Lonsdale.  H  K.,  et  al,  (1974,  p.2) 

MP  1020 

Obtaining  fresh  water  from  icebergs  Mellor,  M.,  (1977, 
p.193]  MP  1117 

Iceberg  thickness  profiling  using  an  impulse  radar.  Kovacs, 
A..  [1977,  p.140-142]  MP  1012 

Some  elements  of  iceberg  technology.  Weeks,  W  F.,  et  al, 
(1978.  p.45-98)  MP  1616 

Iceberg  thickness  and  crack  detection.  Kovacs,  A ,  (1978, 
P.I31-US]  MP  1120 

Destruction  of  ice  islands  with  explosives.  Mellor,  M.,  et  al, 
(1978,  p.753-765]  MP  1011 

iceberg  thickness  profiling,  Kovacs,  A.,  (1978, 

Iceberg*,  an  overview.  Kovacs.  A.,  (1979,  7p  ] 

SR  79-21 

Overview  o,.  >he  Kasonil  sea  ice  zone  Weeks,  W.F.,  et  al, 
(1979.  P..120-337]  MP  1320 

iceberg  wa*er.  an  asKSsntcnt  Weeks,  W  F.,  (1980,  p.5- 
10,  MP  1365 

Dynamics  of  sno«v  and  ice  masses  Colbeck.  S  C.,  ed, 
(1980. 4f8p)  MP1297 

Mechanic*;  properties  of  ice  in  the  Arctic  Kas.  Weeks, 
W.F.,  ct  .il,  (1984.  p  235-259]  MP  1674 

Conference  on  offshore  mechinics  and  Arctic  engineering, 
8th.  1989.  [1989.  476p]  MP  2411 

Dynamic  simulstions  of  iceberg-Kabed  interactions  Bass. 

D.W..etal.  (1989.  p  137-151]  MP  2614 

Wave-induced  bergy  bit  motion  near  a  floating  platform 
Mak.  LM..  et  al.  (1990.  p20S-215]  MP  2500 

Icebound  lakes 

Ice-covered  North  Slope  lakes  obKfved  by  radar.  Weeks, 
W.F..  etal.  (1981,  ITp,  CR  01-19 

Icebound  rivers 

St.  Lawrence  River  freeze-up  forecast  Foltyn,  E  P..  et  al. 

(1986.P467-48I)  MP  2120 

Morphology,  hydraulics  and  sediment  transport  of  an  ice- 
covered  river.  Lawson.  D  E.,  ct  al.  [1986,  37p] 

CR  00-11 

Calibrating  HEC-2  in  a  shallow,  ice-covered  river  Calkins, 
D  J..  et  si.  (1986.  25  refs,  SR  00-34 

Ice  cover  distribution  in  Vermont  and  New  Hampshire  Atlan¬ 
tic  salmon  rearing  streams  Calkins.  D  J.,  et  al,  (1988, 
p  85-96,  MP  2473 

ICEBREAKERS 

lee  pressure  on  engineering  structures.  Michel,  B.,  (1970. 
71p.)  MIlI-BlO 

Icebreakers 

Icebreaker  simulation  Nevel,  D.E>,  (1977.  9p , 

CR  77-16 

Icebreaking  concepts  Mdlor.  M..  (1980.  18p.] 

SR  t(M)2 

Evaluation  of  ice  deflectors  on  the  USCG  icebreaker  Polir 
Stsr.  Vancc.OP..  (1980,  37p]  SR  004)4 

Performance  of  the  USCGC  Kitmti  Bty  icebreaker  Vance. 

GP.(!98D.  28p,  CR  004)0 

Methods  of  ice  control  Frankenstein.  C  E .  et  al.  rl983, 
p  204-215]  MP1642 

Model  tests  on  two  models  of  WTGB  140-foot  icebreaker. 

Tatincisux,  J  C .  (1984.  17p ,  CR  04-03 

Ice  resistance  tests  on  two  models  of  the  WTGB  icebreaker 
Tatinclaux.  J  C .  et  al.  (1984,  p  627-638]  MP  1716 
Model  tests  in  ice  of  a  Canadian  Coast  Guard  R-class  ice¬ 
breaker.  Tatinclaux.  J.C .  (1984,  24p ,  SR  04-06 

Propulsion  tests  in  level  icc  on  a  model  of  a  140-fl  WTGB 
icebreaker.  Tatinclaux.  J.C..  (1985.  13p]  CR  05-04 
Level  ice  breaking  by  a  simple  wedge  Tatinclaux.  JC. 

(1985.  46p]  CRIS-22 

Development  of  a  river  ice-prow  Part  2  Tatinclaux,  J  C . 

(1988.  p  44-52]  MP  2497 

Comparative  model  tests  m  icc  of  a  Canadian  Coast  Guard  R- 
class  icebreaker  Tatinclaux.  JC.  ct  al.  (1989.  p  1/1- 
WI8,  MP  2751 

Model  tests  in  ice  of  a  Canadian  Coast  Guard  icebreaker. 

Tatinclaux.  J.C.  cl  al.  (1989.  41p.)  SR  09-25 

Comparative  model  tests  in  icc  of  a  Canadian  Coast  Guard  R- 
class  icebreaker.  Tatinclaux,  J.C..  et  al.  (1990,  p  31>52j 

MP  2762 

Iceland 

Utility  distribution  systems  in  Iceland  Aamot.  H.W.C. 
(1976.  63p,  SR  76-05 

Icing 

Roof  response  to  icing  conditions  l.ane.  J.W.,  et  al.  (1979. 

40p ,  CR  79-17 

icing  on  structures  .Minsk.  L  D..  (1980.  tSp, 

CR  00-31 

Window  performance  in  extreme  cold.  Flanders.  S  N..  et  al. 

(1982.  2!p,  CR  02-31 

Atmospheric  icing  of  structures  *lmsk.  LD .  ed.  (1983, 
366p,  SR  03-17 

How  effective  arc  icephobic  coatings  Minsk,  L  D .  rl983. 

p  93-95]  MP  1634 

Application  of  a  block  copolymer  solution  to  ice-prone  struc¬ 
tures  Hanamoto.  D ,  (1983.  p.l55'l58)  MP  1636 


311 


SUBJECT  INDEX 


IdBg  (coat) 

Aerostat  icing  problems.  Hanamoto,  B ,  (1983,  29p  i 

SR  83-23 

Mechanical  ice  release  from  high-speed  rotors  Itagaki,  K., 
(1983.  8p]  CR  83-26 

Atmospheric  icing  on  sea  structures.  Makkonen.  L .  ( 1 984, 
92p)  M  84-02 

Icing  rate  on  stationary  structures  under  marine  conditions. 

Itagaki,  K..  (1984,  9p.]  CR  84-12 

Survey  of  ice  problem  areas  m  navigable  waterways  Zufelt, 

J. .etal,  (1985,  32p]  SR  85-02 

Measurement  of  icing  on  offshore  structures.  Minsk.  L  D . 

(1985,  p  287-292}  MP  2010 

Comparison  of  winter  climatic  data  for  three  New  Hampshire 
sites.  Govoni,  J.W.,  et  al,  (1986.  78p]  SR  8^05 

Transfer  of  meteorological  data  from  mountain-top  sites. 

Govoni,  J.W..  et  al.  (1986,  6p.]  MP  2107 

Communication  tower  icing  in  the  New  England  region 
Mulhenn,  N..  et  al,  (1986.  7p.)  MP  2109 

Atmospheric  icing  on  communication  masts  in  New  England 
Mulhenn,  N.,  (1986.  46p )  CR  86-17 

Rime  meteorology  in  the  Green  Mountains  Ryerson,  C.C., 
(1987,  46p}  CR  87-01 

Effect  of  oscillatory  loads  on  the  bearing  capacity  of  floating 
ice  covers.  Kerr,  A  D ,  et  al,  (1987,  p  219-224] 

MP  2216 

Meteorological  instrumentation  for  characterizing  atmo¬ 
spheric  icing.  Bates.  R  E ,  et  al,  (1987,  p  23-30} 

MP  2276 

Ice  detector  measurements  compared  to  meteorological  data 
Tucker,  W.B ,  et  al,  (1987,  p  31-37]  MP  2277 

Self-shedding  of  accreted  tee  from  high-speed  rotors.  Itaga¬ 
ki,  K.,  (1987,  p.95-l(^  MP  2278 

Climatology  of  rime  accretion  in  the  Green  and  White  Moun- 
Uins.  Ryerson.  CC,  (1987,  p.267-272]  MP  2284 

Meteorological  system  performance  in  icing  conditions 
Bates,  R.E ,  (1987.  p  73-86]  MP  2285 

Cold  regions  roof  design.  Tobiasson.  W,  (1987.  p457- 
458]  MP  2243 

Mobility:  working  group  report.  Blaisdell.  G  L.  et  at, 
(1987,  p  273-274]  MP  2423 

New  England  mountain  icing  climatology  Ryerson,  CC. 

(1988.  35p]  CR  88-12 

Atmo:t>heric  icing  and  broadcast  antenna  reflections  Ryer¬ 
son.  CC,  (1988.  Up]  CR  88-11 

lee  removal  from  broadcast  towers  by  low-frequency  vibra¬ 
tions.  Mutherin,  N.D .  et  al.  (1988,  6p]  MP  2538 
Atmospheric  icing  climatologies  of  two  New  England  moun¬ 
tains.  Ryerson.  CC.  (1988,  p.1261-1281]  MP  2669 

Roof  design  in  cold  regions  Tobiasson.  W .  (1989,  p  462- 
472]  MP  2613 

Idng  rate 

Atmospheric  icing  rates  with  elevation  on  northern  New  Eng¬ 
land  mountains.  (J.S.A  Ryerson.  CC .  (1990.  p  90-97] 

MP  2589 

IMPACT  STRENCTTH 

Impact  of  spheres  on  ice.  Closure.  Yen.  Y.-C.  ct  it, 
(1972,  p  473]  MP9g8 

Impact  strciftli 

Remote  sensing  of  accumulated  frazil  and  brash  ice  Dean, 
A.M..  Jr ,  (1977,  p  693-704]  MP  934 

Brazil  tensile  strength  tests  on  sea  ice  a  data  report.  Kovacs, 
A.,etal.  (1977,  39pj  SR  77-24 

Ice  and  ship  effects  on  the  St.  Marys  River  ice  booms  Per- 
ham,  R.E .  (1978,  p  222-230)  MP  1617 

Ice  forceson  the  Yukon  River  bridge->1978  breakup  John¬ 
son.  P.R..  et  al,  (1979.  40p)  MP  1304 

Cost  of  ice  damage  to  shoreline  structures  during  navigation. 

Carey.  K.L .  (1980.  33p  j  SR  80-22 

Impact  fuse  performance  in  snow  (Initial  evaluation  of  a  new 
test  technique).  Ailkcn.  G  W..  et  al.  (1980.  p  31-45] 

MP  1347 

Small  caliber  projectile  penetration  in  frozen  soil  Rich¬ 
mond.  PW.  (1980.  p  801-823)  MP  1490 

Ship  resistance  in  thick  brash  ice.  Mellor.  M .  (1980.  p  305- 
321)  MP  1329 

Ice  force  measurement  on  the  Yukon  River  bridge.  McFad- 
dcn.T.ctal.(l98l.p749-777j  MP  1396 

Measurement  of  icc  forces  on  structures.  Sodhi.  0  S .  cl  al, 
(1983.  p  139-155]  MP  1641 

Mechanics  of  ice  cover  breakthrough.  Kerr.  A  D .  (1984, 

P  245-262)  MP  1997 

lee  penetration  tests  Garcia.  N  B.  ct  al.  (1985.  p223- 
236)  MP  2014 

Impact  ice  force  and  pressure-  An  experimental  study  with 
urea  ICC  Sodhi.  D  S .  ct  at.  (1986.  p  569-$76i 

MP  2037 

Wave-induced  bergy  bit  motion  near  a  nostmg  platform 
Mak.  LM..  ct  al,  (1990.  p  205-215]  MP  2580 

Impact  tests 

Report  of  the  ITTC  panel  on  testing  in  ice  1978  Tranken- 
stem.  G  E.  ct  al.  (1978.  p  157-179)  MP  1140 

Fracture  behavior  of  icc  in  Charpy  impact  testing  Itagaki. 

K. .  Cl  al.  (1980.  Up]  CR  80-13 

D)namic  testing  of  free  field  stresv  gages  m  froren  soil.  Auk- 

en.  G.W .  ct  al.  (19X0.  26p  j  SR  80-30 

Results  from  indentation  tests  on  freshwater  ice  Sodhi. 
DS..  et  al.  (1988.  p.J4i.350]  MP  2495 

Imparities 

Apparent  anomaly  in  freezing  of  ordinary  water  Swmzow, 
GK..  (1976.  23p]  CR  76-20 


Vanadium  and  other  elements  in  Greenland  ice  cores.  Her¬ 
ron,  M.M..  et  al.  (1976. 4p)  CR  76-24 

Photomacrography  of  artifacts  in  transparent  matensls 
Marshall,  S  J..  [1976,  31p]  CR  76-40 

Composition  of  vapors  evolved  from  military  TNT.  Leggett, 
D.C.  et  al,  (1977.  25p )  SR  77-16 

Tracer  movement  through  snow.  Colbeck,  S.C..  (1977, 
P.2S5-262)  MP  1093 

Verification  tests  for  a  stiff  inclusion  stress  sensor.  Cox, 
G.FN.,etal,  (1987,  p  81-88]  MP  2223 

Indexes  (ratios) 

Axial  double  point-load  tests  on  snow  and  ice.  Kovacs,  A.. 

(1978.  lip )  CR  78-01 

Environmental  atlas  of  Alaska.  Hartman,  C.W ,  et  al, 
(1978,  95p.j  MP  1204 

Plant  recovery  from  Arctic  oil  spills  Walker.  D.A.,  et  al, 
(1978,  p.242-259)  MP  1184 

India 

—Yamuna  Rirer 

Snow  hydrology  tn  (he  upper  Yamuna  basin,  India  Malho- 
tra.  R.V.,  et  al,  (1988,  p  84-93)  MP  2633 

Indicating  instruments 

Photoelaslic  instrumentation— principles  and  techniques. 
Roberts.  A .  et  al.  (1979.  153p )  SR  79-13 

Indoor  climates 

Reference  guide  for  building  diagnostics  equipment  and  tech¬ 
niques.  McKenna.  C..  et  al,  (1986.  148p)  MP  2226 

Vents  and  vapor  retarders  for  roofs.  Tobiasson.  W ,  [1986. 

llp]  MP  2246 

Reference  guide  for  building  diagnostics  equipment  and  tech¬ 
niques  McKerna.  C  M .  et  al.  (1989,  64p.) 

SR  89-27 

Inflatable  structures 

Lock  wall  deicing.  Hanamoto,  B .  (1977,  p.7-14] 

MP972 

Laboratory  experiments  on  lock  wall  deicing  using  pneumatic 
devices  Itagaki.  K .  el  al,  (1977.  p  53-68)  MP  974 
Infrared  equipment 

Detecting  structural  heat  losses  with  mobile  infrared  thermog¬ 
raphy,  Part  IV.  Mums,  R.H..  et  al.  (1976.  9p.] 

CR  76-33 

CRREL  roof  moisture  survey.  Pease  AFB.  Korhonen,  C,  et 
al.  (1977,  lOpj  SR  77-02 

Infrared  detective:  thermograms  and  roof  moisture  Kor¬ 
honen.  C .  et  al.  (1977.  p41.44)  MP  961 

Roof  moisture  survey— U  S  Miliury  Academy.  Korhonen. 

C.etal.  (1979,  Srefs.)  SR  79*16 

Transient  heat  flow  and  surface  temperatures  of  a  built-up 
roof  Korhonen.  C,  (1983.  20p)  SR  83-22 

Infrared  photography 

land  use  and  water  quality  relationships,  eastern  Wisconsin. 

Haugen.  R  K .  et  al.  (1976. 47p  j  CR  76-30 

Infrared  thermography  of  buildings  Mums,  R  H .  et  al. 

(1977.  17pj  SR  77-29 

Infrared  thermography  of  buildings  Munis,  R.H.,  et  al, 

(1977.  2lp.j  SR  77-26 

Roof  moisture  survey,  ten  State  of  New  Hampshire  buildings. 

Tobiasson.  W.,  ct  al.  (1977.  29p  j  CR  77-31 

Inundation  of  vegeuuon  in  New  England.  McKim,  H  L ,  et 
al,  (1978,  IJp)  MP1169 

Detecting  wet  roof  insulation  with  a  hand-held  infrared  cam¬ 
era  Korhonen.  C.  et  al,  (1978.  p  A9*A15j 

MP  1213 

Infrared  thermography  of  buildings  1977  Coast  Guard  sur¬ 
vey.  Marshall.  SJ.  (1979.  4Qp I  SR  79-20 

Roof  moisture  surveys  Tobiasson.  W .  (1982.  p  163-166) 

MP  1505 

Infrared  inspection  of  lew  roofs  Korhonen,  C.  (1982. 

Up)  SR  82-33 

Comparison  of  aerial  to  on-thc-roof  infrared  moisture  surv  eys 
Korhonen.  C .  et  al.  (1983.  p.95-105)  MP  1709 

Thermal  cmiitancc  of  diathermanous  materials  Mums. 

R  H  .  ct  al.  (1984,  p  209-220)  MP  1863 

Time-Iapsc  thermography,  a  unique  electronic  imaimg  ap¬ 
plication  .Marshall.  $  J..  et  al.  (1984.  p  84-88) 

MP  2103 

Aerial  roof  moisture  surveys  Tobiasson.  W ,  (1985.  p  424- 
425]  MP  2022 

Thermal  emissiviiy  of  diathermanous  materials  Mums. 

R.H .  et  al.  (1985.  p  872-878)  MP  1963 

.Method  for  conducting  airborne  infrared  roof  moisture  sur- 
vey.v  Tobiasson.  W* .  (1988.  p  50-61)  MP  2436 

Test  of  a  prototype  advariccd  thermal  imaging  system  Mu¬ 
ms.  R  IL.  (I9S9.  p  81*82)  MP  2645 

l.npacl  of  the  winter  environment  on  infrared  target  signa¬ 
tures  Lacombe.  J .  (1989.  n  p  j  MP  2587 

Thermal  infrared  survey  of  winter  trails  at  Fori  Wamwnghl. 
Collins.  C  M  .  ct  al.  (1990.  16p )  SR  90-17 

Infrared  radiation 

Infrared  thermography  of  buildings  an  annotated  bibliogra¬ 
phy.  Marshall.  SJ.  (I9’7.  2lp)  SR  77-09 

CRRbLroofriioistufc survey.  Building  208  Rock  Island  Arse¬ 
nal  Korhonen.  C .  et  al.  (1977. 6p )  SR  77-43 

Infrared  thermography  of  buildtngs--a  bibliography  with  ab¬ 
stracts  Marshall.  S  J  .  (1979.  67p )  SR  79-01 

.Snow  chcr  ly  of  obscurants  released  during  SNOW. 
TW'O/.Srr  .ke  Week  VI  Cragm.  J  H  .  (1984.  p  409  4 16j 

MP  1873 

Ue  fog  as  an  electro-optical  obscurant  Koh,  O.  (19X5. 
llP]  CR  85-08 


Wavelength-dependent  extinction  by  falling  snow.  Koh.  G., 
(1986,  p.51-55)  MP2019 

Scattering  at  mm  wavelengths  from  in  situ  snow,  Walsh,  J , 
etal,  (1986,pl.6.1-1.6.2]  MP2141 

Extinction  coeffleient  measurement  in  fatting  snow.  Koh, 

G. .  (1987.9p)  SR  87-04 

Extinction  coeffleient  for  a  distribution  of  ice  fog  particles. 

Jordan.  R.,  (1987.  p  527-539]  MP  2286 

Scavenging  of  infrared  screener  EA  5763  by  falling  snow. 

Cragin,  J.H..  et  al,  (1987,  p  13-20)  MP  2292 

Slant  path  extinction  and  visibility  measurements  from  an 
unmanned  aenal  vehicle.  Cbgan,  J..  et  al,  (1987,  p.l  15- 
126]  MP  2296 

Infrared  reconnaissance 

Hand-held  infrared  systems  for  detecting  roof  moisture. 

Tobiasson.  W ,  et  al,  (1977,  p  261-271]  MP  1390 

Recommendations  for  implementing  roof  moisture  surveys  in 
the  U.S.  Army.  (1978,  8p )  SR  78*01 

Thermal  observations  of  Mt.  St  Helens  before  and  during 
eruption.  St.  Lawrence. W  F .etal, (1980, p  1526-1527] 

MP  1482 

Roof  moisture  surveys:  current  state  of  the  technology. 

Tobiasson,  W.,  (1983.  p.24.31)  MP  1628 

Cnemical  obscurant  tests  dunng  winter:  Environmental  fate. 

Cragin,  J.H  ,  (1983.  p.267-272]  MP  1760 

Infrared  testing  for  leaks  in  new  roofs.  Korhonen,  C., 
(1987,  p  49-54)  MP  2282 

Impact  of  the  winter  environment  on  infrared  target  signa¬ 
tures.  Lacombe,  J.,  (1989,  n  p]  MP  2517 

Infrared  spectroscopy 

Red  and  near-infrared  spectral  reflectance  of  snow  O'Brien. 

H. W.,  et  al,  (1975,  p  345-360]  MP  872 

Research  on  roof  moisture  detection  Tobiasson,  W..  et  al, 

[1978,  6p)  SR  78-29 

Roof  moisture  survey.  Korhonen.  C,  et  al,  (1980,  31p.] 

SR  80-14 

Problems  in  snow  cover  characterization.  O'Brien.  H.W., 
(1982,  p  139-147)  MP  1987 

Instruments 

Instrumenu  in  the  Arctic.  Aikins.R.T.,(1972.p  183-188) 

MP990 

InsBlation 

Protected  membrane  roofs  m  cold  regions  Aamot,  H.W.C., 
eta).  (1976.  27p)  CR  76-02 

Water  absorption  of  insulation  in  protected  membrane  roofing 
systems.  Schaefer,  D..  (1976,  15p)  CR  76-38 

CRREL  roof  moisture  survey.  Pease  AFB.  Korhonen,  C..  et 
al.(1977.  lOp)  SR  77-02 

Installation  of  loose-laid  inverted  roof  system  at  Fort  Watn- 
wnght,  Alaska.  Schaefer,  D .  (1977.  27p )  SR  ?7-]| 
Infrared  detective,  thermograms  and  roof  moisture  Kor¬ 
honen,  C,  et  al,  (1977,  p 41-44)  MP  961 

Construction  of  temporary  airflelds  in  NPRA  Crory,  P.E . 

(1978,  p.13-15)  MP1253 

Roof  construction  under  wintertime  conditions  a  case  study. 

Bennett.  P.L,  (1978.  34p.}  SR  78-24 

Roof  moisture  survey— U.S  Military  Academv  Korhonen. 

C .  et  al.  (1979,  8  refs.)  SR  79-16 

Roofs  in  cold  regions  Tobiasson,  W ,  (1980.  21p ) 

MP  1408 

Locating  wet  cellular  plastic  insulation  in  recently  construct¬ 
ed  roofs  Korhonen,  C..  et  al.  (1983,  p  168-173) 

MP  1729 

Protected  membrane  roofing  systems  Tobiasson,  W. 

(1986,  p.49'50)  MP2140 

Wetting  of  polystyrene  and  urethane  roof  insulations. 

Tobias.von.  W ,  et  al,  (1987,  p  108*119)  MP  2337 

Radar  profiling  of  Newton  Airfield  in  Jackman.  Maine. 
Martinson,  C  R..  (1989.  9p.)  SR  89-04 

Interfaces 

CRREL  instrumented  vehicle  for  cold  regions  mobility  meu- 
urements  Blaisdell.  GL.  (1982.  llp]  MP  1515 

On  the  rheology  of  a  broken  ice  field  due  to  floe  collision 
Shen.  H.ctal,  (1984.  p  29-34)  MP  1812 

Internal  friction 

Effect  of  X-ray  irradiation  on  internal  friction  and  dielectric 
relaxation  of  ice  Itagaki.  K..  cl  al.  (1983.  p  4314-4317) 

MP  1670 

Friction  loss  through  a  uniform  snow  layer  Yen.  Y.C.. 
(1990,  p  83-90]  MP2703 

International  cooperation 

High-latitude  basins  as  settings  for  circumpolar  environmen¬ 
tal  studies  Slaughter.  C.W.  et  al.  (1975.  p.lV/57- 
IV/68]  MP917 

.Scientists  visit  Kolyma  Water  Balance  Station  in  the  USSR. 

Slaughter.  C  W ,  ct  al.  (1977.  66p )  SR  77-15 

Subarctic  watershed  research  in  the  .Soviet  Union  Slaugh¬ 
ter.  CW.  ct  al.  (1978.  p.305-3l3j  MP  1273 

International  and  national  developments  in  land  treatment  of 
wastewater  McKtm.  H  L.  et  al.  (1979.  28p  j 

MP  1420 

Arctic  research  in  (he  United  Slates.  Vol  J.  (19X9,  72p) 

MP  2653 

Interstitial  water 

Chemistry  of  interstitial  water  from  subsea  permafrost. 
Pfudhive  Bay.  Alaska  Iskandar,  I  K  .  et  al.  (1978,  p92- 
9X)  MP  1385 

Ion  density  (concentration) 

Chemical  composition  of  haul  road  dust  and  vegetation  is¬ 
kandar.  IK.ct  al.  (1978.  p  ilO-IM]  MP  1116 


312 


SUBJECT  INDEX 


Ion  diffiuloD 

Ionic  migrition  and  weathering  in  frozen  Antarctic  soils. 

Ugotmi,  F  C .  et  al.  (1973,  p.461-470]  MP  941 

Does  snow  have  ton  chromatographic  properties.  Hewitt, 
A  D..  et  al.  (1989,  p.l6S.171]  MP  275S 

Ion  eiehange 

Prototype  wastewater  land  treatment  system.  Jenkins,  T  F.. 
etal,  [1979,  91p)  SR  79<35 

Ions 

Ion  and  moisture  migration  and  frost  heave  in  freezing  Monn 
clay.  Qiu,  G..  et  al.  (1986,  p.1014]  MP  1970 

Irrigation 

Land  treatment  of  wastewaters  for  rural  communities.  Reed, 
S.C.  et  al,  (1973,  p  23-39]  MP  1399 

Land  treatment  of  wastewater.  Murrmann,  R.P.,  et  al. 

(1976.  36p]  MP920 

Land  application  of  wastewater  in  permafrost  areas  Sletten, 
R$,(1978.  P911-917)  MP  1110 

Uptake  of  nutrients  by  plants  irrigated  with  wastewater. 

Capp,  CE .  et  al.  (1978,  p.395-404]  MP  llSl 

Microbiological  aerosols  dunng  wastewater  irrigation.  Bau- 
sum,  H.T ,  et  al.  (1978,  p  273-280]  MP  11S4 

Mass  water  balance  dunng  spray  irrigation  with  wastewater  at 
Deer  Creek  Lake  land  treatment  site.  Abele,  G.,  et  al, 
(1978,  43p]  SR  79-29 

Expenmental  system  for  land  renovation  of  etiluent.  Ny- 
lund.  J.R.  etal,  (1978,  26p]  SR  78-23 

Freezing  problems  with  wintertime  wastewater  spray  irriga¬ 
tion.  Bouzoun,  J.R.,  (1979,  I2p]  SR  79-12 

International  and  national  developments  in  land  treatment  of 
wastewater.  McKim,  H.L.,  et  al,  (1979,  28p  ] 

MP  1420 

Bacterial  aerosols  resulting  from  wutewater  irrigation  in 


Ohio.  Bausum,  H.T.  etal.  (1979,  64p.)  SR  79-32 
Nitrogen  transformations  in  land  treatment.  Jenkins.  T.F . 

etal.  (1979,  32p]  SR  79-31 

E,and  treatment  of  waste  water  in  cold  climates.  Jenkins, 
T.F..  et  al.  (1979,  p  207-214]  MP  1279 

Prototype  wastewater  land  treatment  system.  Jenkins.  T.F., 
etal.  (1979,  9ip]  SR  79-3S 

Wastewater  treatment  in  cold  regions  by  overland  flow. 
Martel.  CJ..  et  al.  ( 1 980,  1 4p )  CR  80-07 


Dynamics  of  NH4  and  N03  in  cropped  soils  irrigated  with 
wastewater.  Iskandar,  I.K..  et  al.  (1980,  20p  j 

SR  80-27 

Forage  grass  growth  on  cverland  flow  systems.  Palazzo. 

A.J.,  et  al.  (1980,  p  34V  ..*4]  MP  1402 

Effectiveness  of  land  application  for  P  removal  from  waste 
water.  Iskandar.  l.K .  et  al.  (1980.  p  616-621) 

MP  1444 

Seasonal  growth  and  accumulation  of  N.  P,  and  K  by  grass 
irrigated  with  wastes  Palazzo,  A.J..  (1981,  p  64-68] 

MP  1425 

Hydraulic  characteristics  of  the  Deer  Creek  Lake  land  treat¬ 
ment  site  during  wastewater  application.  Abele.  C ,  et  al. 
(1981.  37p]  CR  81-07 

Seasonal  growth  and  uptake  of  nutnents  by  orchardgrass  irri¬ 
gated  with  wastewater.  Palazzo.  A  J.  etal.  (1981. 19p] 

CR  81-08 

Isostasy 

Misgivtnp  on  isostaiic  imbalance  as  a  mechanism  for  sea  ice 
cracking  Ackley,  S  F .  et  al,  (1976,  p  83-94] 

MP  1379 

Isotope  aNalysfs 

Greenland  climate  changes  shown  by  ice  core.  Dansiaard. 

W.  etal.  (1971,  p.t7-22)  MP  998 

Oxygen  isotope  profiles  through  ice  sheets  Johnsen.  S.J .  et 
at.  (1972.  p  429-434]  MP997 

C-14  and  other  isotope  studies  on  natural  ice.  Oeschger.  H . 

et  al.  (1972,  p.D70-D92)  MP  1052 

Stable  isotope  profile  through  the  Ross  Ice  Shelf  at  Little 
America  V.  Antarctica  Dansgaard.  W.,  et  al.  (1977, 
p.322-325)  MP  1099 

Methodology  for  nitrogen  isotope  analysis  at  CRREL  Jen¬ 
kins.  T.F .  et  al.  (1978.  57p  j  SR  78-08 

20-yr  cycle  in  Greenland  ice  core  records.  Hibler.  W  D..  HI. 
etal.  (1979,  p 481-483)  MP  1245 

Isotopes 

Method  for  measuring  enriched  levels  of  deuterium  in  soil 
water  Oliphant,  J.L.  et  al.  (1982.  I2p]  SR  82-25 
Deuterium  diffusion  in  a  soil-water-ice  mixture  Oliphant. 
J  L.  etal.  (1984.  lip )  SR  84-27 

Isotopic  labeliag 

Guide  to  the  use  of  I4N  and  1 3N  in  environmental  rcKarch 
Edwards.  A  P.  (1978.  77pj  SR  78-18 

Korea 

Deployment  of  floating  bndgcs  in  ice-covered  rivcrv  Mel- 
lor.  M..  et  al.  ( 1988.  38p )  SR  88-20 

»lRiJla  River 

Imjm  River  lee  boom  Perham.  R.E .  (1988.  lOp ) 

SR  88-22 

Laboratories 

Research  activities  of  U  S  Army  Cold  Regions  RcKsrch  and 
Engineering  Laboratory.  Buzzell.  T  D .  (1973.  p  9-12] 

MP  1244 

Cold  Regions  RcKarch  and  Engineering  Uboratory  Frci- 
tag.  D.R..  (1978.  p  4-6]  MP  1251 

Mercury  contamination  of  water  samples  Cragin.  J  H  . 

(1979.  p.313-319)  MP  1270 

Ice  engineering  facility  /abilansky.  1.  J .  et  at.  (Pa.t. )  2p 
-f  flgT  MP  2088 


Data  acquisition  in  USACRREL's  flume  facility.  Daly,  S.F.. 

etal.  (1983.  p.1053-1058)  MP  2089 

Corps  of  engineers  seek  ice  solutions  Frankenstein,  G.E., 
(1987,  p.3-7]  MP  2219 

Information  systems  planning  study.  Atkins,  R  T .  et  al, 
(1987.  48p]  SR  87-23 

Unique  new  cold  weather  testing  facility.  Eaton,  R.A., 
(1988,  P.74S-730)  MP  2542 

Unique  new  cold  weather  testing  facility.  Eaton.  R.A . 

(1989,  p  333-342)  MP  2468 

Data  acquisition,  first  the  FERF  then  the  world  Knuth, 
K.V,  (1989.  p  136-138]  MP  2567 

Laboratory  techolqnes 

lee  forces  on  model  structures.  Zabilansky.  L.J..  et  al. 

(1973,  p.400-407]  MP  863 

Apparent  anomaly  in  freezing  of  ordinary  water.  Swmzow, 
C.K.  (1976,  23p.)  CR  76-20 

Laboratory  studies  of  compressed  air  seeding  of  supercooled 
fog.  Hicks,  J  R..  et  al.  (1977.  19p )  SR  77-12 

Laboratory  experiments  on  lock  wall  deicing  using  pneumatic 
devices,  lugakt,  K .  et  al.  (1977,  p.33-68)  MP  974 
Resiliency  in  cyclically  frozen  and  thawed  subgrade  soils. 

Chamberlain.  E  J..  et  al.  (1977,  p  229-2gl)  MP  1724 
Laboratory  experiments  on  icing  of  rotating  blades  Ackley. 

S  F.  et  al.  (1979.  p 83-92)  MP  1236 

Kinetics  of  denitnflcation  in  land  treatment  of  wastewater 
Jacobson,  S .  et  ai.  (1979.  39p )  SR  79-04 

Preparation  of  polycrystalline  ice  specimens  for  laboratory 
experiments  Cote,  D  M..  (1979,  p.lS3-lS9) 

MP  1327 

Frazil  ice  m  rivers  and  streams  Daly,  S  F .  (1987.  p  19- 


26]  MP  2381 

Solvent  extraction  for  solute  preconcentration  from  water. 
Uggetl,  D.C .  et  al.  (1990.  p.1333-1356]  MP  2743 
Lacoitriae  deposits 

Phosphorus  chemistry  of  sediments  of  Lake  Koocanusa,  Mon- 
una  Iskandar.  IK.,  etal,  (1981,  9p)  SR  81*15 

Lake  ice 

Ice-cracertng  expenments  Blair  Lake,  Alaska  Kurtz,  M.K.. 
et  al,  (1966,  Various  pagtngs]  MP  1034 

LAKE  ICE 


Surveys  of  nver  and  lake  tee  Michel.  B .  (1971.  13lp) 

M  Ill-Bla 

Lake  ice 

Growth  and  mechanical  properties  of  river  and  lake  ice. 

Ramseier,  R.O .  (1972.  243p )  MP  1813 

Winter  thermal  structure  and  ice  conditions  on  Lake  Cham¬ 
plain.  Vermont  Bates,  R  E.  (1976.  22p)  CR  76-13 
Structural  growth  of  take  icc.  Cow.  A  J .  et  al.  ( 1 977. 24p.] 

CR  77-01 

Radar  imagery  of  tee  covered  North  Slope  lakes  Weeks. 

WF.etal,  (1977.  p  129-136]  MP923 

Flexural  strength  of  ice  on  temperate  lakes  Cow.  A  J . 

(1977.  p.247.256]  MP  1063 

Visual  observations  of  floating  ice  from  Skylab  Campbell. 

W.J .  et  al.  (1977.  p  353-379)  MP  1263 

Flexural  strength  of  ice  on  temperate  lakes  Gow.  A  J.,  et  al. 

(1978.  Up }  CR  78-09 

Remote  detection  of  water  under  ice-covered  lakes  on  the 
North  Slope  of  Alaska.  Kovacs.  A .  (1978.  p  448-438) 

MP  1214 

Forecasting  ice  formation  and  breakup  on  Lake  Champlain 
Bates.  R.E .  et  al.  (1979.  21p )  CR  79-26 

Winter  thermal  structure,  ice  conditions  and  climate  of  Lake 
Champlain  Bates.  R.E.  (1980,  26p)  CR  80-02 

Maximum  thickness  and  subsequent  decay  of  lake,  river  and 
fast  sea  ice  in  Canada  and  Alaska,  Bilello,  M.A .  (1980. 
160p)  CR  80-06 

Freshwater  ice  growth,  motion,  and  decay  Ashton.  G  D . 

(1980.  p  261-304)  MP  1299 

Ice  formation  and  breakupon  Lake  Champlain  Bates.  R.E.. 

(1980.  p  123-143)  MP  1429 

Method  for  measuring  brash  ice  thickness  with  impulse  radar 
Martinson.  CR  ,  et  ai.  (1981.  lOp)  SR  81-11 

Sea  ICC  tl.e  potential  of  remote  sensing  Weeks.  WF. 

(1981.  p  19-48)  MP  1468 

Ice-covered  North  Slope  lakes  observed  by  radar.  Weeks. 

WF.  el  al  -1981.  I7p,  CR  8M9 

Port  Huron  ire  control  model  studies  Calkins.  D  J..  et  al. 

(1982.  r  361-373)  MP  1530 

Model  study  of  Port  Huron  tec  control  structure;  wind  stress 
simulation  Sodhi.  D  S .  et  al.  (1982.  27p  i 

CR  82-09 

Theor)  of  thermal  control  and  prevention  of  ice  in  rivers  and 
lakes  Ashton.  G.D..  (1982.  p  131-183)  .MP  1554 
Predicting  lake  tee  decay.  Ashton.  G  D .  (19X3,  4p « 

SR  83-19 

Measurement  of  kc  forces  on  structures  Sodhi.  D  S .  et  al, 
(1983.  p  139-155)  MP  1641 

Lake  icc  deeav  Ashton.  C  D .  (1983.  p  83-86] 

MP  1684 

Flexural  strengths  of  freshwater  model  ice  Gow,  A  J . 

(1984.  p.73-82)  MP  1826 

Quiet  freezing  of  lakes  and  the  concept  of  orientation  textures 
in  lake  ice  sheets  Gow.  A  J.  (1984,  p  137-149) 

MP  1828 

Techniques  for  measurement  of  snow  and  icc  on  freshwater 
Adams.  W  P .  et  al.  (1986.  p  174-222)  MP  2000 

Orientation  textures  m  ice  sheets  of  quicll>  frozen  lakes 
Gow.  A  J..  (1986,  p  247.258}  MP  2118 


Ice  problems  associated  with  rivers  and  reservoirs.  Benso/., 
C.  el  al.  (1986,  p.70-98]  MP  2155 

River  and  lake  ice  engineering  Ashton,  G.D  ,  ed.  [1986. 

485p)  MP2144 

Short-pulse  radar  investigations  of  freshwater  ice  sheets  and 
brash  ice.  Arcone.  S  A.,  et  al,  (1986,  lOp) 

CR  86-06 

Experiments  on  the  cutting  process  in  tee  Ueda,  H.T..  et  al. 

(1989.  36p.]  CR  89-05 

Flexural  properties  of  freshwater  ice  sheets  Gow,  A.J..  et  ai. 

(1989,  p.249.270)  MP  2652 

Investigation  of  the  L!Z-3  Dew  Line  Station  water  supply 
lake.  Kovacs.  A .  (1990,  lOp  ]  SR  90-11 

Lake  water 

Correlation  and  quantification  of  airborne  spectrometer  data 
to  turbidity  measurements  at  Lake  Powell.  Utah  Merry, 
C.J..  (1970,  p  1309-1316)  MP  1271 

Remote  detection  of  water  under  ice-covered  lakes  on  the 
North  Slope  of  Alaska.  Kovacs.  A .  (1978,  p  448-438) 

MP  1214 

Case  study  fresh  water  supply  for  Point  Hope.  Alaska 
McFadden.  T.  et  al.  (1979.  p.1029-1040)  MP  1222 

Dissolved  nitrogen  and  oxygen  m  lake  water  Leggett,  D.C., 
(1979,  3p.)  SR  79-24 

Tundra  lakes  as  a  source  of  fresh  water:  Ktpnuk,  Alaska. 

Bredthauer.  S.R..  et  al.  (1979.  16p)  SR  79-30 

Limnology  of  Lake  Koocanusa.  MT,  the  1967-1972  study. 

Bonde,  T  J.H..  et  al.  (1982.  I84p )  SR  82-21 

Limnology  of  Lake  Koocanusa,  Montana.  Storm,  P.C ,  et  al. 

(1982.  397p.]  SR  82-23 

Lake  water  intakes  under  icing  conditions  Dean,  A.M .  Jr., 
(1983,  7p)  CR  83-15 

Shoreline  erosion  processes  Orwell  Lake,  Minnesota.  Reid. 

J.R.  (1984,  lOlp)  CR  84-32 

Use  of  SPOT  HRV  data  in  a  Corps  dredging  operation  in  Lake 
Erie.  Merry.  C.J  .  et  al.  (1987,  p  49-38)  MP  2548 
Winter  water  quality  m  lakes  and  streams.  Calkins,  D  J..  et 
al.  (1988,  8p)  MP  2507 

Use  of  SPOT  HRV  data  in  the  Corps  of  Engineers  dredging 
program.  Merry,  C.J ,  et  al.  (1988,  p.l293-i299) 

MP  2528 

investigation  of  the  LIZ-3  Dew  Line  Station  water  supply 
lake.  Kovacs.  A  .  (1990.  lOp)  SR  90-11 

Lakes 

Remote  sensing  for  earth  dam  site  selection  and  construction 
materials  Merry.  CJ ,  et  al.  (1980,  p.158-170] 

MP  1316 

Laad  development 

Urban  waste  as  a  source  c.f  heavy  metals  in  land  treatment. 

Iskandar,  I  K .  (1976.  p  417-432)  MP  977 

Land  use  and  water  quality  relationships,  eastern  Wisconsin. 

Haugen.  R  K..  et  al.  (1976,  47p )  CR  76-30 

Symposium:  geography  of  polar  countries,  selected  papers 
and  summaries.  Brown,  J .  ed.  (1977,  61p  ] 

SR  77-06 

Effects  of  wastewater  on  the  growth  and  chemical  composi¬ 
tion  of  forages  Palazzo.  A  J ,  (1977,  p  171-180) 

MP975 

Wastewater  treatment  at  Calumet.  Michigan  Baillod.  C.R.. 

etal.  (1977.  p489-3!0)  MP  976 

Land  treatment  of  wastewater  at  Manteca,  Calif .  and  Quincy, 
Washington.  Iskandar,  l.K .  et  al.  (1977.  34p) 

CR  77-24 

S>mposium  on  land  treatment  of  wastewater,  CRREL.  Aug. 
1978  (1978.  2  volS)  MP  1145 

LAND  ICE 

Antarctic  icc  sheet  Mellor.  M .  (1961.  50p )  M  I*Bt 

Greenland  ice  sheet.  Bader.  H  .  (1961,  18p )  M  I-B2 

Land  ice 

Planetary  and  extraplanctary  event  records  m  polar  ice  caps. 
Zeller.  E  J .  cl  al.  (1980.  p.18-27)  MP  1461 

Laad  reclamation 

Bibliography  of  soil  conservation  activities  tn  USSR  perma¬ 
frost  areas  Andrews,  M  .  (1977.  I)6p.)  SR  77-07 
Land  treatment  of  wastewater  in  subarctic  Alaska  Slcltcn. 

R.S.etal.  (1977.  p 533-347)  MP  1268 

Municipal  vludge  management  environmental  factors. 

Reed.SC.cd.  (1977.  Var.  p]  MP  1406 

Land  treatment,  present  status,  future  prospects  Pound. 

CH.ctal.  (1978.  p 98-102)  MP  1417 

Experimental  system  for  land  renovation  of  effluent.  Ny- 
lund.  J  R  .  el  al.  (I97X.  26p )  SR  78-23 

Five-year  performance  of  CRREt.  land  treatment  lest  celts. 

Jenkins.  T.F .  et  al.  (1978.  24p  j  SR  78-26 

Niiriflcation  inhibitor  tn  land  treatment  of  wastewater  in  cold 
regions  F.lgawhar^  S  M .  et  al.  (1979.  25p ) 

SR  79-18 

Land  treatment  systems  and  (he  environment  McKim. 

HUeial.  {1976.  p  201-225]  MP  1414 

Design  of  hquid-waste  land  application  Iskandar.  IK. 

(1979,  P65-88)  MPt415 

International  and  national  developments  tn  land  treatment  of 
wastewater  McKim.  11  L.  et  al.  (1979,  28p  ] 

MP  1420 

Rcvcgctaiion  al  .wo  construction  sues  tn  New  Hampshire  and 
Alaska  ralazzo  A  J .  et  al.  (i9go.  2lp,)  CR  80-03 
F.PA  policy  on  la.id  treatment  and  the  Clean  Water  Act  of 
1977  Thomss.  R  E .  el  al.  tl9.X0.  p  452.460) 

MP  1418 

I  nergy  and  cost*  for  agruuHiiral  reuse  of  wastewater.  Slei- 
ten.  RS,  etal.  (1980.  p.339-346)  MP  1401 


313 


SUBJECT  INDEX 


LiW  rvdMUitioK  (coat) 

Por*|e  |r<s$  |rowth  on  overtind  How  systems  Palazzo, 
AJ..  et  al.  (1980,  p.347-3S4)  MP  1402 

Spray  application  of  wute«water  efnuent  in  a  cold  climate. 

Cassell.  E.A..  et  al.  (1980.  p  620-626)  MP  1403 

Overland  flow:  removal  of  toxic  volatile  organics.  Jenkins. 

T.F..  et  al.  (1981.  16p]  SR  81*01 

Seasonal  growth  and  accumulation  of  N,  P.  and  K  by  grass 
irrigated  with  wastes  Palazzo.  A  J.,  tl981.  p  64-68} 

MP  142S 

Seasonal  growth  and  uptake  of  nutrients  by  orchardgrass  irri¬ 
gated  with  wastewater.  Palazzo.  A  J ,  et  al.  (1981,  t9p.) 

CR  81-08 

Seven-year  performance  of  CRREL  slow-rate  land  treatment 
prototypes.  Jenkins,  T.P..  et  al,  (1981,  25p.i 

SR  8M2 

Site  selection  methodology  for  the  land  treatment  of  wastewa¬ 
ter.  Ryan.  J.R.,  et  al,  (1981,  74p]  SR  81-28 

Model  for  prediction  of  nitrate  leaching  losses  in  soils  Meh- 
ran.  M.etal.  (1981.  24p)  CR  81-23 

Vegetation  selection  and  management  for  overland  flow  sys¬ 
tems.  Palazzo,  A  J .  et  al.  (1982.  p  135-154] 

MP  1811 

Overview  of  models  used  in  land  treatment  of  wastewater 
Iskandar.  I.K.,  (1982,  27p )  SR  82-01 

Wastewater  treatment  and  plant  growth.  Palazzo.  A.J., 
(1982, 2Ip.]  SR  82-05 

Land  treatment  of  wastewater.  Reed.  SC,  [1982,  p9l- 
123)  MP  1947 

User’s  index  to  CRREL  land  treatment  computer  programs 
and  data  files.  Berggren,  P.A.,  et  al.  (1982.  65p) 

SR  82-26 

Case  study  of  land  treatment  in  a  cold  climate— West  Dover, 
VermonL  Bouzoun,  J.R..  et  al,  (1982.  96p.] 

CR  82-44 

Assessment  of  the  treatability  of  toxic  organics  by  overland 
flow.  Jenkins,  T  F.,  et  al.  (1983.  47p  ]  CR  83-03 

Model  for  land  treatment,  Pt.l.  Baron.  J.A ,  et  al,  (1983. 

3Sp.]  SR  83-06 

Model  for  land  treatment  planning,  design  and  operation. 

Pt.2  Baron.  J.A..etal.  (1983.  30p)  SR  83-07 

Model  for  land  treatment  planning,  design  and  operation, 
Pt.3.  Baron.  J.A.,  et  al.  (1983.  38p )  SR  83-08 

Cbrps  of  Engineers  land  treatment  of  wastewater  research 
program  an  annotated  bibliography  Parker.  LV ,  et  al. 
(1983,  82p]  SR  83-09 

Engineering  systems  for  wastewater  treatment.  l.x>ehr.  R..  et 
al.  (1983.  p  409-417]  MP  1948 

Land  treatment  research  and  development  program  Iskan¬ 
dar.  1 K.,  et  al.  (1983.  I44p )  Cfl  83-20 

Land  treatment  processes.  Merry,  CJ .  et  al.  (1983. 79p  ] 

SR  83-26 

Nitrogen  behavior  in  soils  irrigated  with  liquid  waste.  Selim, 
H.M .  et  al.  (1984.  p.96- 108]  MP  1762 

Impact  of  slow-ratc  land  treatment  on  groundwater  quality, 
toxic  organics.  Parker,  LV..  et  al.  (1984.  36p ) 

CR  84-30 

Overland  flow  wastewater  treatment  at  Easley.  S.C.  Aberna¬ 
thy.  A  R..  et  al,  (1985.  p  291-299)  MP  2183 

Toxic  organics  removal  kinetics  in  overland  flow  land  treat¬ 
ment.  Jenkins,  T.F.,  et  al.  (1985.  p.707-718) 

MP  2111 

Corps  of  Engineers  Land  Treatment  Research  and  Develop¬ 
ment  program.  Iskandar.  1  K..  (1986.  p  17-18] 

MP  2149 

Forest  land  treatment  with  municipal  wastewater  in  New 
England.  Reed.  S  C .  et  al.  [1986.  p  420-430] 

MP  2280 

Removal  of  trace-level  organics  by  slow-ratc  land  treatment. 

Parker.  LV..  el  al.  (1986.  p.l4l7-l426)  MP  2170 

Of.  Overland  flow  wastewater  treatment  at  Easley.  SC 
Martel.  C.J..  et  at.  [1986.  p  1078-1079]  MP  2300 

Disturbance  and  recovery  of  arctic  Alaskan  tundra  terrain 
Walker.  D.A .  et  al.  [1987. 63p )  CR  87-11 

Taadfomt 

Geobotanical  atlas  of  the  Prudhoe  Bay  region.  Alaska. 

Walker.  D  A ,  et  al.  (1980.  69p  j  CR  80-14 

Spatial  analysis  in  recreation  resource  management.  Edwar- 
do.  H.A.  et  al.  (1984.  p  209-219)  MP  2084 

Periglacial  tandforms  and  processes.  Kenai  .Mts.  Alaska 
Bailey.  PK. (1985. 60p)  SR  85-03 

LANDSAT 

Near  real  time  hydrolcgic  data  acquisition  utihxing  the 
LANDSAT  system  McKim.  H  L.  ct  al.  (1975.  p  200- 
211)  MP1055 

Remote  measurement  of  sea  ice  drift  Hibicr.  W  D .  111.  et 
al.  (1975.  p  541-554)  MP849 

Seaicednfl  and  deformation  from  LANDSAT  imagery  Hi- 
bter.  W  D..  III.  et  al.  (i«>76.  p  115-135)  MP  1059 

Landsai  data  analysts  for  N’ew  England  reservoir  manage¬ 
ment.  Merry.  CJ .  et  a>.  (1978.  6lp )  SR  78-06 

Landsat  data  collection  platform,  south  central  Alaska  Hau¬ 
gen.  R.K  .  Cl  al.  [1979,  17  refs )  SR  79-02 

Mapping  of  the  LANDSAT  imagery  of  the  Upper  Susiina 
River  Catto.  LW.  Cl  *1.(1980.  4lp)  CR  80-04 
Remote  sensing  of  revegetainn  of  burned  tundra.  Kokoltk 
River,  Alaska  Hall.  D  K .  el  at.  (1980.  p  «6J'272i 

MP  1391 

Sea  ice  piling  at  F.’-'rway  R.sck.  Bering  Strait.  Alaska. 

Kovacs.  A.,  ct  al.  (1981.  p985-IOOO)  MP  1460 

Hydrologic  modeling  from  l.andsal  land  cover  data 
McKim  H.L.  ct  al.  (1984.  19p  j  SR  84-01 


Landscape  types 

I'iltenng  and  classiflcation  routines  in  land  use  imagery. 
Merry.  C.J..  et  al.  (1988,  p.S7-58)  MP  2534 

Lasers 

De-icing  using  lasers  Lane.  J.W.,  et  at,  (1976.  25p  y 

CR  76-10 

Dynamics  of  near-shore  ice.  Kovacs,  A.,  ct  al.  (1977, 
p.151-163)  MP1073 

Use  and  application  of  PRESTO  in  Snow-Ill  West.  Suitings, 
ES.etal.  (1986.  p.l  1-24)  MP  2658 

Effects  of  water  and  ice  on  the  scattenng  of  diffuse  reflectors 
Jezek.  K.C,  et  at.  (1986.  p  259-269)  MP  2664 

Latent  heat 

Deforming  finite  elements  with  and  without  phase  change 
Lynch.  D.R..  et  a!.  (1981.  p  81-96)  MP  1493 

Heat  fluxes,  humidity  profiles,  and  surface  humidity.  An¬ 
dreas.  E.L.  (1982.  18p )  CR  82-12 

Year  of  Bowen  ratios  over  the  frozen  Beaufort  Sea.  Andreas. 

E.L,  (1989.  p  12,721-12.724)  MP  2508 

Wind-generated  polynyas  off  the  coasu  of  the  Bering  Sea 
islands.  Kozo,  T.L.  et  al. ;  1990,  p  126-132) 

MP  2734 

Layers 

Enclosing  fine-grained  soils  in  plastic  moisture  barriers 
Smith,  N.,  (1978.  p.560-57(h  MP  1089 

Leaching 

Model  for  prediction  of  nitrate  leaching  losses  in  soils  Meh- 
ran.  M..etal.  (1981.24P)  CR  81-23 

Leaching  of  meul  pollutants  from  well  casings  Hewitt. 
AD.  (1989.  lip )  Sk  89-32 

Leakage 

Roof  moisture  survey — U3.  Military  Academy.  Korhonen, 
C.etal,(1979.  Srefs)  SR  79-16 

Roof  leaks  in  cold  rc^ons:  school  at  Chevak.  Alaska 
Tobiasson,  W..  et  tl,  (1980. 12p )  CR  80-1 1 

Roof  blister  valve.  Korhonen.  C.  (1986.  p.29-31) 

MP  2138 

Infrared  testing  for  leaks  in  new  roofs.  Korhonen.  C. 

(1987.  p  49-54)  MP  22$2 

Reduced  winter  leakage  m  gates  with  J-ksIs  Rand.  J.H .  et 
al.  (1989.  3p)  MP2724 

LegUlitioo 

Land  treatment*  present  sutus,  future  prospects  Pound. 

CE.etal.  (1978. p 98-102)  MP  1417 

EPA  policy  on  land  treatment  and  the  Clean  Water  Act  of 
1977.  Thomas.  R  E..  et  al.  (1980.  p.452-460) 

MP  1418 

Arctic  research  of  the  United  Sutes,  VoL3.  (1989.  7|p ) 

MP  2530 

United  States  arctic  research  {i^an  biennial  revision:  1990* 
1991.  Brown.  J .  ed.  (1989. 72p.)  MP  2944 

Lichens 

Tundra  environment  at  Barrow.  Alaska.  Bunnell,  F  L.  et  al. 
(1975.P.73-134)  MP  1050 

Udar 

Lidar  detection  of  leads  in  arctic  sea  ice.  Schnell.  R.C .  et  al, 
(l990.p.U9-123j  MP2733 

Recent  measurements  of  sea  ice  topography  m  the  eastern 
Arctic.  Krabill.  W.B .  et  al.  (1990,  p.132-136] 

MP  2735 

Lidar-derived  particle  concentrations  in  plumes  from  arctic 
leads  Andreas.  E.L.  et  al.  (1990.  p  9-12)  MP  2758 

Light  scattering 

Optical  properties  of  salt  ice  Lane.  J.W..  [1975,  pjbj- 
372)  MP  854 

Snowpack  optical  properties  in  the  infrared  Berger.  R.H.. 

(1979.  I6p)  CR  79-11 

Polarization  of  skylight  Bohren.  C..  (1984,  p  261-265] 

MP  1794 

Forward-KSttenng  corrected  cxtmcti<Mi  by  nonspherical  par¬ 
ticles  Bohren.  CF..  el  al.  (1984.  p  261-271) 

MP  1870 

Forward-Kittering  ccrrcctcd  extinction  by  nonsphencal  par¬ 
ticles  Bohren.  C  F .  el  at.  (I9S5.  p  1023-1029) 

MP  1951 

Wavelength-dependent  extinction  by  falling  snow.  Koh.  G . 

(1986.  p  51-55)  MP2019 

Snow  mass  extinction  coefneteni  Koh.  G .  (1986,  p  35- 
38)  MP  2659 

Comments  on  the  characteristics  of  m  sirv  snow  at  millimeter 
wavelengths  Walsh.  J..  cl  al.  (1986.  p  317-320) 

MP  2666 

Exiinclion  coeffictenl  measurement  in  falling  snow  Koh. 

C..(1987.9p)  SR  87-04 

Scavenging  of  infrared  Krecner  BA  5763  by  falling  snow 
Cragin.  J.H .  et  al.  (1987.  p  13-20)  MP  2292 

Forward  KSiier  meter  for  measuring  extinction  in  adverse 
weather  Koh.  G.  (1987.  p 81-84,  MP  2295 

Liriit  transmissioii 

Correlation  and  quantification  of  airborne  spectrometer  data 
to  turbidity  measurements  at  lake  Powell.  Utah.  Merry. 
CJ.  (1970.  p  1309-1316,  MP  1271 

Water  quality  measurements  at  lake  Powell.  Utah  Merry. 

CJ.(1977.  Jgp)  SR  77-28 

Problems  in  snow  cover  charaetcnration  O’Bnen,  H  W . 

(19*:.  p.l  39-147,  MP1987 

Falling  snow  characienstics  and  extinction  Rerier.  R  H . 

(1983.  p  61-69,  MP  1756 

Visible  propagation  in  falling  snow  as  a  function  of  maw  con¬ 
centration  and  crystal  type  tacombe.  J .  et  al.  (I98.t. 

P 103-111)  MPt757 


Performance  and  optical  signature  of  an  AN/VVS-1  laser 
rangefinder  in  falling  snow:  Preliminary  test  results  La- 
combe.  J .  (1983,  p.253-266)  MPt759 

Wavelength-dependent  extinction  by  falling  snow.  Koh,  G.. 

(1986.p5l-SS)  MP2019 

Snow  mass  extinction  coefllcient.  Koh.  G.,  (1986,  p  35- 
38]  MP  2659 

Preview  of  the  SNOW-lll  West  data  base.  Lacombe.  J., 
(1987.  p  3-11)  MP2291 

Slant  path  extinction  and  vi&.btlily  measurements  from  an 
unmanned  aerial  vehicle  Cogan,  J .  et  al.  (1987,  p  1 15- 
126)  MP  2296 

Two-stream  approximation  to  radiative  transfer  in  falling 
snow.  Koh,  G.,  (1988,  p463-47(b  MP  2604 

Increased  transmission  through  brass  obscurant  clouds  during 
snowfall.  Hewitt.  A  D ,  et  al,  (1988,  p  489*496] 

MP  2605 

Snow-smoke  interaction.  Hogan.  A.W .  et  al,  (1988.  p.497- 
506}  MP  2607 

Optical  technique  for  characterizing  precipitation.  Koh.  C., 
(1989,  p  71-76,  MP2627 

Radiative  transfer  in  falling  snow:  a  two-stream  approxima¬ 
tion.  Koh,  G..  (1989,  lOp.)  CR  89-06 

Two-stream  multilayer,  spectral  radiative  transfer  model  for 
sea  ice.  Perovich.  DK.  [1989,  17p]  CR  89-15 

Refractive  index  structure  p.irameter  for  a  year  over  the  froz¬ 
en  Beaufort  Sea.  Andreas.  E.L,  (1989,  p 667*679) 

MP  2575 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  inhomogeneous  and  temporally  varying  ice  covers 
Perovich,  D  K..  (1990.  p  45-49)  MP  2729 

Light  reflection  and  transmission  by  sea  ice  covers.  Pero¬ 
vich.  D  K .  (1990,  p.9557.9567)  MP2761 

Light  (visible  r^iatien) 

Polariution  of  skylight.  Bohren.  C..  (1984.  p  261-265) 

MP  1794 

Ice  fog  as  an  electro-optical  obscurant  Koh.  C.  (1985. 

lip)  CR  85-08 

Spectra  and  cospecira  of  atmospheric  turbulence  over  snow. 
Andrcas.EL.  (1986.  p  219-233)  MP2661 

UghtaiDg 

What  makes  thunderbolts  zig  and  zag.  Itagaki,  K  .  (1988, 
p  22-27,  MP2524 

Limiag 

Wastewater  treatment  in  Alaska  Schneiter,  R.W.,  et  al. 

(1982,  p  207-213)  MP  16H 

Restoration  of  acidic  dredge  soils  with  sewage  sludge  and 
lime.  Palazzo.  A.J..  (1983.  lip,  CR  83-28 

Umaoloty 

Arctic  limnology*  a  review.  Hobbic.  J  E..  (1973.  p  127- 
168)  MP  1007 

Environmental  analyses  in  the  Kootenai  River  region,  Mon¬ 
tana  McKim.  H.L.  etal.  (1976.  53p)  SR  76-13 

Phosphorus  chemistry  of  sediments  of  Lake  Koocanusa.  Mon- 
Una  Iskandar.  I k.etal.  (1 981.  9p]  SR 81-15 

Bottom  heat  transfer  to  water  bodies  in  winter.  O’Neill,  K.. 

etal.  (198!.  8p)  SR 81-18 

Limnology  and  primary  productivity.  Lake  Koocanusa.  Mon¬ 
tana.  Woods.  P  F..  et  al.  (1982.  I06p )  SR  82-15 
Limnology  of  Lake  Koocanusa.  MT.  the  1967-1972  study. 

Bonde.  TJ  H  .  et  al.  (1982.  184p ,  SR  82-21 

Limnology  of  Lake  Koocanusa.  Montana  Storm.  P  C .  ct  al. 
[1982.  597p,  SR  12-23 

Liainp 

Wastewater  slabihza'ion  pond  Iminp.  Mtddlebrooks.  E  J.. 

etal.(l978.  Il6p)  SR  7g-28 

1979  Greenland  Ice  Sheet  Program.  Phase  1:  casing  opcia- 
tion  Rand.  J.H .  (1980,  ISp,  SR  80-24 

Upids 

Trends  in  carbohydrate  and  lipid  levels  in  Arctic  planu. 
McCown.  B  H..  et  al.  (1972.  p  40-45)  MP  1376 

Liqaid  solid  intctfaccs 

Liquid  distribution  and  the  Jielectnc  constant  of  wet  snow. 

Colbeck.SC.  (1980.  p2!-j9|  MP  1349 

Deforming  finite  elements  with  and  without  phase  change. 

Lynch.  D  R  .  c»  al.  (1981.  p  81-96}  MP  1493 

Simulation  of  planar  instabilities  during  solidification.  Sul¬ 
livan.  J  M .  Jr.,  el  al.  (1987.  pgl-!  1 1)  MP  2585 

LOADS  (FORCES) 

Properties  of  snow.  Mclior,  M .  (1964.  105p , 

M  fI(-AI 

Loads  (forces) 

Ice  forces  on  simulated  structures  /abilansky.  LJ .  et  al. 

(1975.  p  387-396)  MP  844 

Forces  on  an  ice  tynim  in  the  Beauharnens  Canal  Perham. 

R.E.etal.  (1975.  p  397,407)  MP  858 

Creep  theory  for  a  floating  icc  sheet  Ncvel.  D  B .  (1976. 

98p,  SR  76-04 

Shallow  snow  performance  of  wheeled  vehicles  Harnson. 

W  L.  (1976.  p  589.614,  MP  1130 

Some  economic  benefits  of  ice  botvms  Perham.  R  E., 
(1977.  P570.5VI,  MP959 

Ri*i»f  loads  resuUing  from  rain-on-snow  Colbcck.  S  C.. 

(1977.  19p,  CR  77-12 

Concentrated  loads  on  a  floating  ic**  sheet  NevcI.  D  E.. 

(1977.  p  237-245,  MP  1062 

Intermittent  lec  foifcv  acting  f»n  inclined  wedges  Tryde.  P . 

(1977.  26p,  CR  77-26 

VisctKlasticity  of  flou  .ng  ice  plates  subjected  to  a  circular 
load  Takar.S.tl'>78.  >2r)  <*R  78-05 


SUBJECT  INDEX 


Load  tests  on  membrane*envetri>ed  road  sections  Smith, 
N.,etal,  (1978,  i6p}  CR  78-12 

Ice  cover  forces  on  structures.  Kerr,  A.D .  (1978,  p  123- 
134)  MP879 

Horiiontai  forces  exerted  by  floating  ice  on  structures  Kerr, 
A.D..  (1978,9p]  CR  78-15 

Loading  on  the  Hartford  Civic  Center  roof  before  collapse 
Redfleld,  R.,  et  al.  (1979,  32p )  SR  79-09 

Safe  ice  loads  computed  with  a  pocket  ralculator.  Nevel. 

D.E..  (1979,  p  205-223]  MP  1249 

Analysis  of  plastic  shock  wavn.  in  snow  Brown,  R.L . 

(1979,  14p)  CR  79-29 

Power  requirements  and  methods  for  long  distance  large  ice¬ 
berg  towing.  Mellor,  M.,  (1980,  p.231-240] 

MP  1275 

Pressure  waves  in  snow.  Brown,  R.L.,  (1980,  p99-107) 

MP  1306 

Extending  the  useful  life  of  DYE-2  to  1986.  Tobiasson,  W . 

etal.  (1980,  37p)  SR  80-13 

Some  promising  trends  in  tee  mechanics.  Assur.  A .  (1980, 
p.1-15)  MP  1300 

Bending  and  buckling  of  a  wedge  on  an  elastic  foundation 
Nevel.  D.E .  (1980.  p  278-288)  MP  1303 

Working  group  on  ice  forces  on  structures.  Carstens,  T..  <d. 

(1980.  t46p)  SR  80-26 

Mechanics  of  cutting  and  boring  in  permafrost.  Mellor.  M , 
(1980,  82p)  CR  80-21 

Investigation  of  the  snow  adjacent  to  Dye-2,  Greenland. 

Ueda,  H.T..  et  al.  (!981.  23p.)  SR  81-03 

Pavement  deflection  afler  freezing  and  thawing.  Chambc<- 
lain,  E.i..  (1981,  lOp )  CR  81-15 

Macroscopic  view  of  snow  deformation  under  a  vehictc 
Richmond.  P.W..  et  al.  (1981.  20p]  SR  81-17 

Vehicle  tests  and  performance  in  snow.  Berger,  R  H.,  ct  al, 
(1981,  p  SI-67)  MP1477 

Acoustic  emission  and  deformation  of  ice  plates  Xiroucha- 
kis.  P.C,  et  al.  (1982.  p  129-139)  MP  1589 

Force  distribution  in  a  fragmented  ice  cover.  Daly,  S.F ,  «.t 
al.  (1982.  p.374-387)  MP  1531 

Piling  in  frozen  ground.  Crory.  F.E .  (1982,  p.l  12-124) 

MP  1722 

Determining  the  characteristic  length  of  model  ice  sheets 
Sodhi,  D.S .  et  al.  (1982.  p.99-104)  MP  1570 

CRREL  instrumented  vehicle  hardware  and  software 
Blaisdell.  G  L..  (1983,  75p )  SR  83-03 

Stress/strain/time  relations  for  ice  under  uniaxial  compres¬ 
sion.  Mellor.  M.  etal.  (1983.  p  207-230)  MP  1587 
Frozen  soil  eharaeicristics  that  affect  land  mine  functioning. 

Richmond.  P.W.  (1983.  I8p)  SR  83-05 

Effect  of  loading  on  the  unfrozen  water  content  of  sill.  Olt- 
phant.  J.L.  et  al.  (1983.  17p )  SR  83-18 

Stress  measurements  in  ice.  Cox.  G.F.N..  et  al.  <1983. 

31p)  CR  83-23 

Effect  of  stress  application  rate  on  the  creep  behavior  of  poly- 
crysullme  ice.  Cole.  D  M  .  (1983.  p  454-459) 

MP  1671 

Experimental  determination  of  buckling  loads  of  cracked  ice 
sheets  Sodhi.  DS .  ct  al.  (1984.  p.l83-186] 

MP  1687 

Force  distribution  in  a  fragmented  ice  cover  Stewart,  D.M  . 


etal.  (1984,  I6p]  CR  84-07 

Static  determination  of  Young's  modulus  in  sea  ice.  Richter- 
Menge.  J.A..  (1984.  p  283-286)  MP  1789 

Mechanics  of  ice  cover  breakthrough  Kerr.  A  D .  (1984. 

p  245-262)  MP  1997 

Creep  of  a  strip  footing  on  ice-rich  permafrost.  Say  Ics.  F  H . 

(1985.  p  29-51)  MP  1731 

Experience  with  a  biaxial  ice  stress  sensor  Cox.  C  F.N.. 
(1985.  p  252-258)  MP  1937 


Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions.  Kivekls.  L.  ct  al.  (1985.  28  +  i4p] 

MP  1969 

Simple  design  procedure  for  heat  transmission  system  piping 
Phetieplace.  G.  (1985.  p  1748-1752)  MP  1942 

Confined  compressive  strength  of  multi-ycar  pressure  ridge 
sea  ice  samples  Cox.  G  F.N .  et  al.  (1986.  p  365-373) 

MP  2035 

On  the  determination  of  the  average  >  oung's  modulus  for  a 
floating  ice  cover  Kerr.  A  D .  ct  al.  (1988.  p  39-43) 

MP  2324 

Uniaxial  tension/compression  tests  on  ice -preliminary  re¬ 
sults.  Cole.  D.M  .  et  al.  (1989.  p  37-41)  .MP  2482 
State  of  the  art  of  pavement  response  monitoring  systems  for 
roads  and  airfields  (1989.  40ip)  .SR  89-23 

Resilient  modulus  determination  for  frost  conditions 
Chamberlain.  F..3 .  cl  al.  (1989.  p  320-333)  MP  2569 
Dynamic  analysis  of  a  floating  ic*  sheet  undergotne  vertical 
irdcntation  McCihary.  W  R  ct  al.  (1990.  p  |95  203j 

MP  2579 

Cyclic  loading  of  saline  kc  initial  experimental  results 
Cole.  D  M..  (1990.  p  265-271,  MP  2581 

Snow  cover  effects  on  antarctic  sea  icc  thickness  Ackley. 
SF.  etal.  (1990.  p  16-21)  .MP  27i6 

Laams 

Relationship  between  free/ing  and  water  vontent  m  sandy 
loam  Black.  P  R .  ct  al.  (1988.  37p  ,  CR  88-26 

Soil  freezing  and  sod  water  in  sandy  loam  Black.  P.B .  ct  al. 
(1989.  p  2205-2210)  MP  2577 

Lacks  (waterways) 

Ixvck  wall  deicing  stuthes  llaramoto.  B .  ed.  (i9*T.6Sp  I 

SR  77-22 


Lock  wall  deicing.  Hanamoto,  B ,  (1977,  p  :-t  *■ 

MP  972 

Lock  wall  deicing  with  high  velocity  water  jet  a*  Soo  Locks. 

Ml.  Catkins.  D.i..  ct  al.  (1977,  p.23-35)  MP  973 
Laboratory  experiments  on  lock  dcicing  us>  ig  ;>neumiltc 
devices,  lugaki.  K .  et  al.  (1977.  p  53-68)  MP  974 
Effects  of  ice  on  coal  movement  via  the  inland  waterways 
LunarJim.  V  J .  ct  al.  (1981.  72p )  TR  81-13 

Icc  control  at  navigation  locks.  Haramoto.  ''  (1981, 
p.1088-1095]  MP  1448 

Application  of  a  block  copolymer  solution  to  ice-prone  struc¬ 
tures.  Hanamoto.  B .  (1983.  p  155-158)  ^fP  1636 
Methods  of  ice  control.  Frankenstem.  G.E.,  et  v..  1 1983. 

p  204-215)  .M1M642 

Survey  of  ice  problem  areas  in  navigable  waterway.^.  Zufelt, 
L.etal,  (1985.  32p)  SR  85-02 

Data  acquisition  for  refrigerated  physical  model  Zufelt. 

J.E .  (1987.  p.338-341)  MP  2351 

High-flow  air-screer  bubbler  systems  to  control  ice  in  locks. 

Rand.  J.H.,  (1988.  p  34-43)  MP  2496 

Methods  to  reduce  ice  accumulation  on  miter  gale  recess 
wails  Rand.  J.H..  etal.  (1989.  5p)  MP  2723 

Unconventional  power  sources  for  ice  control  at  locks  and 
dams  Nakato.  T .  et  al.  (1989.  p.107-126) 

MP  2572 

Loess 

Effects  of  salt  on  unfrozen  water  content  m  sdi.  Lanzhou. 
China.  Tice.  A R. etal.  (1984.  18p)  CR  84-16 

Logistics 

Towing  icebergs  Lonsdale.  H  K .  ct  al.  (1974,  p  2) 

MP  1020 

Operational  report  1976  USACRREL-USGS  subsea  perma¬ 
frost  program  Beaufort  Sea.  Alaska.  Sellmann.  P.V..  et  al. 
(1976.  20pi  SR  76-12 

Megastructures  for  mobilization.  Flartders.  S.N..  (1986. 

p  10-11)  MP2153 

I  tcld  water  supply  on  the  winter  battlefield.  Bouzoun.  3  R , 
(1988.  7p.)  SR  88-02 

l^ans 

Debns  of  the  Chena  River  McFadden,  T.  et  al.  (1976. 
I4p)  CR  76-26 

Long  range  forecasting 

Study  of  climatic  elements  occurring  concurrcvitly.  Bilello. 
MA.  (1976.  p.23-30)  MP  1613 

Low  (enperatnre  resear^ 

Proceedings  uf  (he  Second  International  Symposium  on  Cold 
Regions  Fnginecnng  Burdick.  J .  ed.  (1977.  597p ) 

MP  952 

Optical  engineering  for  cold  environments  Aitken,  C.W, 
cd.  (1983,  225p)  MP  1646 

Unique  new  cold  weather  testing  facility.  Eaton,  R  A , 
(1988.  p.745-750)  MP  2542 

Unique  new  cold  weather  testing  facility.  Eaton,  R.A. 

(1989.  p  335-342)  MP  2468 

l.ow-temperature  effects  on  systems  for  composting  cxplo- 
sives-conlaminaied  soils.  Ayonndc.  O.A..  et  al.  (1989, 
I8pi  SR  89-38 

Low  temperatare  tests 

Load  tests  on  membranc-env-cioped  road  sections  Smith, 
N..  ct  al.  (1978.  I6p)  CR  78-12 

Water  vapor  adsorption  by  sodium  montmorillonite  at  -50. 

Anderson.  D  .M .  et  al.  (1978.  p  63S-644j  MP  981 

Waterproofing  strain  gages  for  low  ambient  temperatures. 

Garfield.  D  E..  et  al.  (1978.  20p)  SR  78-15 

Thermal  and  load-associated  distress  in  pavements  John¬ 
son.  TC.  ct  at.  (1978.  p403-437)  MP  1209 

Resilient  respoisc  of  two  frozen  and  thawed  soils  Chamber- 
lain.  E.J.etal.  (1979.  p 257-271)  MP  1176 

Grouting  silt  and  sand  at  low  temperatures— a  laboratory 
investigation.  Johnson.  R .  (1979.  33p)  CR  79-05 
Heat  and  mass  transfer  from  freely  falling  drops  at  low  tem¬ 
peratures  Zartmg.  J  P..  (1980.  I4p )  CR  80-18 

Field  cooling  rates  of  asphalt  concrete  overlaysat  low  temper¬ 
atures  Baton.  R  A .  ct  al.  (I9S0.  1  Ip )  CR  80-30 

Bniticness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions  Ktvckls.  L..  cl  al.  (1985.  p.l  11-121) 

MP  2272 

1.0W  tcr-iperaiure  cracking  susceptibility  of  asphalt  concrete. 

Jan<h\  V.C .  el  al.  (1987.  p  .197-415,  MP  2233 

Theory  of  paiiKlc  coarsening  with  a  log-normal  distribution 
Colbeck.  S  C.  (1987.  p  1583-1588,  .MP  2250 

On  the  application  of  ihermosyphons  in  cold  regions  Zar- 
Img.  J  P .  ct  at  (1988.  p  381286,  MP  2321 

Performance  of  laminated  composites  in  cold  IJutla.  P.K  . 

ct  al.  (1988.  p  369-381,  MP  2433 

Behavior  of  materials  at  low  temperatures  Duiia.  P.K. 

(1988.  68p,  SR  88-09 

Structural  fiber  conposiic  matenats  fo;  cold  regions  Duiia. 

P  K  .  (1988,  p  134-134,  MP  2405 

Fiber  composite  mau  i>ls  in  an  arvitv  environment  Dulta. 

P  K  .  (1989.  p  316  3351  MP  2.55? 

(Sraphitc-cpivxy  composites  sub)ecied  to  low  temperatures 
Dutta.  P  K  .  ct  al.  (1989.  p  439-435,  .MP  2554 

.Macquarie  Island 

Soil  propcriscs  of  (he  Inicrnationat  Tundra  Rtomc  sites 
Brown.  J  .  ct  at.  (1974.  p  37.48,  MP  1043 

Tundra  and  analogous  coils  hverett.  K  R  .  ct  al.  (1981, 
P  139-179,  MP  1405 

Magnetic  measnrrnieni 

llcdriHk  gcidogv  survev  m  northern  Maine  .Sellmann.  P  \  . 
etal.|19;6.  i9p.i  ’  CR  76-37 


Magnetic  properties 

Detection  of  Arctic  water  supplies  with  geophysical  tech¬ 
niques  Arcone,  S  A ,  ct  al.  (1979.  30p ,  CR  79-15 
Magnetic  surveys 

Measurements  of  ground  resistivity.  Arcone.  S  A.,  (1982. 

P92-110]  MP  :S13 

Comparative  field  testing  of  buried  utility  locators  Bigl, 
S.R..  et  al.  (1984.  25p ,  MP  1977 

Locating  buried  utilities.  B'gl.  S  R .  (1985. 48p] 

SR  85-14 

Maintenance 

Approach  roads.  Greenland  1955  program  (1959.  lOOp, 

MP  1522 

Haines-Fairbanks  pipeline:  design,  constniction  and  opera¬ 
tion.  Garfield.  D  E ,  et  al.  (1977,  20p.)  SR  77*04 
Maintaining  buildings  in  the  Arctic  Tobiasson.  W..  et  al. 

(1977.  p  244-251)  MP  1508 

Excavation  of  frozen  materials  Moore.  H.E..  et  al.  (1980, 
p  323-345)  MP  1360 

Construction  engineering  community*  matenals  and  diagnos¬ 
tics.  (1986.  54p)  SR  86-01 

Rebuilding  infras'ruclure  for  pleasure  boating  Wortley. 

C.A.etal.  (1989,  p.188-201)  MP  34M 

Roofer,  a  management  tool  for  maintaining  built-up  roofs. 

Bailey.  D.M .  et  ai.  (1989,  p  6- 10]  MP  2488 

Vapor  retarders  for  membrane  roofing  systems  Tobiasson. 
W..  (1989.  p  31-37)  MP  2489 

Manuals 

Cold  climate  utilities  delivery  design  manual.  Smith.  D.W . 

etal,  (1979.  c300  leaves,  MP  1373 

Guideb^k  to  permafrost  and  its  features,  northern  Alaska. 

Brown.  J  .  cd.  (1983.  230p)  MP  1640 

User’s  guide  for  the  BIBSORT  program  for  the  IBM-PC  per¬ 
sonal  computer.  Kyriakakts,  T.,  et  al,  (1985,  61p) 

SR  85-04 

Mapping 

Permafrost  and  vegetation  maps  from  ERTS  imagery.  And¬ 
erson.  D.M .  et  al.  (1973,  75p)  MP1003 

ERTS  mapping  of  Arctic  and  subarctic  environments  And¬ 
erson.  D.M .  et  al.  [1974.  I28p.)  MP  1047 

Land  use/vegeiaiion  mapping  in  reservoir  mansgement. 

Cooper.  S.  etal.  (1974.  30p)  MP  1039 

Regionalized  feasibility  study  of  cold  weather  earthwork. 

Roberu,  W.S .  (1976.  190p ,  SR  76-02 

Skylab  imagery  Application  to  reservoir  management  in  New 
England  MeKim.  H  L..  ei  al.  (1976,  51p) 

SR  764)7 

Ecology  on  the  Yukon-Prudhoe  haul  road.  Brown.  J.,  ed. 

(1978.  131p)  MPIU5 

Water  resources  by  satellite.  McKim.  H.L.  (1978.  p.l64- 
169,  MP  1090 

Ceoecological  mapping  scheme  for  Alaskan  coastal  tundra. 

Everett.  K.R..  et  al.  (1978.  p  359-365,  MP  1098 

Estuarine  processes  and  intertidal  habitats  in  Grays  Harbor, 
Washington  a  demonstration  of  remote  sensing  techniques. 
Caito.  L.W..  (1978.  79p ,  CR  78-18 

Electrical  ground  impedance.  Arcone.  S.A .  ct  al.  (1978, 
92p)  MPI22I 

Snow  cover  mapping  in  northern  Maine  using  LANDSAT. 

Merry.  CJ .  ct  al.  (1979.  p  197-198,  MP  1510 

Mapping  of’ the  LANDSAT  imagery  of  the  Upper  Susilna 
River  Gallo.  LW..  ei  al.  (1980. 41p ,  CR  80-04 

Characteristics  of  permafrost  beneath  the  ^aufort  Sea  Sell¬ 
mann.  PV..  cl  al.  (1981.  p  125-157)  MP  1428 

Environmental  mapping  of  the  Arctic  National  Wildlife  Ref¬ 
uge.  Alaska  Walker,  D  A  .et  al.  (1982.  59p.  4-  2  maps, 

CR  82-37 

Perspective*  ground  loads  and  mapping  Tobiasson.  W 
(1989.  p  512-513)  MP  2614 

Coastal  subvea  permafrost  and  bedrock  observations  using  dc 
resistivity  ^llmann.  P  V .  ct  al.  (1989.  13p , 

CR  89-13 

Maps 

Plant  recovery  from  Arctic  ml  spills  Walker.  D  A .  et  al. 

(1978.  p  242.259,  MP  1184 

Gcobotanical  atlas  of  the  Pruxlhoc  Bay  region.  Alaska 
Walker.  D  A  .  ci  al.  (1980.  69p  ,  CR  80-14 

icc  atlas.  1984-1985.  Ohio  River.  Allegheny  River.  .Monon- 
gahela  River  Galto.  L.W.ct  al.  (1986.  i85p) 

SR  86-23 

Ice  atlas  1985-86  of  five  rivers  of  the  LSA  Gatto.  LW',,  ct 
al.  (1987.  367p,  .SR  87.20 

Marine  biology 

Choanonageltala  from  the  WcddcU  .Sea.  summer  19*7 
Buck.  K  R  .  (1980.  :6p ,  CR  80.|6 

Choanoflagcliatcs  from  the  Wcdilcli  .S<a  Buck.  KR. 

(19g|.  p47.54,  MP  1453 

Physical  mechanism  for  establishing  algal  populations  in  frarii 
ICC  Garrison.  D  L.  ct  al.  (I9g3.  p  363.J65, 

MP  1717 

.Sea  ice  microbial  communittrs  in  Antarctica  Garrison. 

I)  ct  al.  (19XIS.  P  :43.:<0,  MP  2026 

.Sea  icc  a  habiiai  (or  ihc  foraminifcr  .Nro/>oN<ijua>fnnj  pa- 
chsv/crma’  Dirckmann.  <i .  cl  al  (1990,  p  g6-93, 

MP  2732 

Marine  deposits 

Preliminarv  simulatton  of  the  formation  ami  infilling  of  sea  ice 
gouges  Weeks.  W  J- .  et  al.  ||9S6.  p  3?9  36X| 

MP  2218 


SUBJECT  INDEX 


Miritte  icolour 

CoASUl  mtrine  geo!o|y  of  the  Beaufort.  Chukchi  and  Bering 
Seu  Catto.  LW ,  (19S0,  357p.)  SR  80-05 

Distribution  and  features  of  bottom  sediments  in  Alaskan 
coastal  waters.  Sellmann.  P.V..  (1980,  50p.] 

SR  80-15 

Marine  aMteoroloty 

Using  a  MicroCORA  sounding  system  in  the  southern  ocean 
Andreas.  E,L..  et  al.  (1982,  17p.]  CR  82-28 

US/USSR  Weddell  Polynya  expedition.  Upper  air  data.  198 1 
Andreas.  E.L.  (1983.  288p  i  SR  83-13 

Simple  boom  for  use  in  measuring  meteorological  data  from 
a  ship.  Andreas,  E.U.  et  al.  (1984.  p  227-237) 

MP  1752 

Lidar  detection  of  leads  in  arctic  sea  ice  Schnell.  R.C,  et  al. 
(1990.  pi  19-123)  MP2733 

Marine  traasportatfon 

Effects  of  ice  on  coal  movement  via  the  inland  uateruays 
Lunardini.  VJ..  et  al.  (1981.  72p)  SR  81-13 

Man  (planet) 

Mars  soil-nater  analyzer  instrument  desciiption  and  status 
Anderson.  D.M..  et  al.  (1977.  p  149-158)  MP  912 
UV  radiational  effects  on  Martian  regoliih  water.  Nadeau. 

P.H.(1977.89p)  MP1072 

Water  vapor  adsorption  by  sodium  montmorillonite  at  -5C. 

Anderson.  D.M .  et  al.  (1978.  p  638-644)  MP  981 
Proceedings  of  the  second  planetary  water  and  polar  pro¬ 
cesses  colloquium.  1978  (1978.  209p]  MP  1193 

Viking  CC.MS  analysis  of  water  in  the  Martian  regolitl. 

Anderson.  D.M..  et  al.  (1978.  p  SS-61)  MP  1195 

Analysis  of  water  in  the  Martian  regolith.  Anderson.  D.M . 
et  al.  (1979,  p.33-38)  MP  1409 

Mnts  bnlnncc 

Mass-balance  asptclk  of  '!  Sea  pack-ice.  Ackley.  S  F . 

(1979.  p  391-405)  MP  1286 

Mass  balance  of  a  portion  of  the  Ross  !cc  Shelf  Jezek.  K  C. 
et  al.  (1984,  p  381-384)  MP  1919 

Mass  flew 

Friction  loss  through  a  uniform  snow  layer  Yen,  V  C, 
(1990.  p  83-90]  MP2703 

Mass  sreveaiMts  (icology) 

Clacigcnic  resedimentation  related  to  mass-movement  pro¬ 
cesses.  Lawson.  DE..  (1989.  p  147-16^  MP  2472 
Mass  tnasfer 

Mass  transfer  along  ice  surfaces.  Tobin.  T  M .  et  al.  (1977. 

p.34-37]  MP  1091 

Heat  and  mass  transfer  from  freely  falling  drops  at  low  tem¬ 
peratures.  Zarling.  3.P.(1980.'l4p)  CR  80-18 

Estimation  of  heat  and  mass  fluxes  over  Arctic  leads  An¬ 
dreas.  E.L.  (1980.  p  2057-2063)  MP  1410 

Heat  transfer  in  cold  climates  Lunardini.  Vj.  (1981. 

731p]  MP1435 

One-dimenrional  transport  from  a  highly  concentrated,  trans¬ 
fer  type  source.  0*Neill.  K .  (1982.  p  27-36) 

MP  1489 

On  the  temperature  distnbution  in  an  air-ventilated  snow  lay 
er  Yen.Y-C.  (1982.  lOp)  CR  82*05 

Calculation  of  advective  mass  transport  in  heterogeneous 
media.  Daly.  CL.  (1983.  p.73-89)  .MP  1697 

Aerosol  growih  in  a  cold  environment  Yen.  Y  -C .  (1984. 

2lp)  CR  84-06 

Status  of  numencal  models  for  heat  and  mass  transfer  -n  frost- 
susceptible  soils.  Berg.  R  L..  (1984.  p67-71) 

MP  1851 

Modeling  the  transport  of  chromium  (V|)  m  soil  coluMns 
Sehm.  H.M .  et  al.  (1989.  p.996-1004)  .MP  2670 

Mtteriab 

Thermal  emittance  of  diathermanous  materials  Mums. 

R.H  .  et  al.  (1984.  p  209-320)  MP  1863 

Emittance  and  interpretation  of  thermal  images  Mu'-s. 

R.H .  et  al.  (1985.  p.72-7S)  MP  1962 

Influence  of  thermal  cycling  on  fiber  composites  Dutta. 

P.K.etai.(1988.p  141-147)  MP2435 

Performance  of  laminated  composites  in  cold  Dutta.  P  K  . 

etal.  (198$.  p  269-281)  MP  2433 

Behavior  of  materials  at  low  xemceraturcs  Dutta.  P.K . 

(I9S8.  68p.)  SR  88-09 

Influence  of  well  casing  matcruls  on  chemical  species  in 
ground  water  Parker.  L  V .  c*  at.  (19Xg,  p  450-461) 

MP  2456 

Use  of  geotextilcs  to  mitigate  fro* « ^eave  m  soils  Henry.  K . 

(19tt  p  1096-1101)  .Mr2369 

Response  of  a'*  «r.ccd  compn‘.;e  spavc  materials  to  thermal 
ey  cling,  Duta.  P  k  .  et  al.  ;19SS.  p  506-517} 

MP  2478 

Graphite-epoxy  composites  subjected  to  low  temperatures 
Dutta.  P.K .  et  a*.  (19*9. .» 429-435)  MP  2554 

Ma(bc«Mtic»l  •odcls 

Prediction  and  validation  of  temperature  in  tundra  smis 
Brown.  J .  et  al.  {19*I.  p  I93.19-,  MP  907 

Heat  and  moisture  flow  m  freezing  and  thawing  soils  a  field 
study  Berg.  R  L.  (19*5.  p  14*  160)  MP  1612 

ThermoinsuUtinf  mcd.4  within  embankments  on  perennially 
frozen  soil  Berg.  R  L.  tI9*6.  IMp  j  .SR  76-03 

Creep  theory  fm  a  floating  lee  sheet  N’evel.  l>  h .  (1976. 

9*p)  .SR  76-04 

Galerkin  finite  clement  analog  of  frost  heave  <»uvmon, 
GL.cta!.{19?6.rlitl!3i  MP  898 

Excavating  rock.  kc.  and  frozen  ground  by  e!e«tromagnet?s 
radiation  Hoekstra.  P.  (1976.  I7p)  fit  76-36 


N<at.hematical  model  to  predict  frost  heave.  Berg.  R  L.  et  al. 

(1977.  p.92-109)  MP  1131 

Viscous  wind-dnven  circulation  of  Arctic  sea  ice.  Hibler. 

W.D..  in.  et  al.  (1977.  p.95-133i  MP  983 

Modeling  pack  ice  as  a  viscous-plastic  continuum.  Hibler. 

W.D..  Hi.  (1977,  p46-55)  MP  1164 

Finite  element  formulation  of  a  sea  tee  drift  model.  Sodhi. 

D.S.clal.  (1977.  p 67-76)  MP  1165 

Finite  element  model  of  transient  heat  conduction.  Guy* 
mon.  G  L..  et  at.  (1977.  !67p )  SR  77-38 

Roof  loads  resulting  from  ram  on  snow  Cotbeck.  S  C. 

(1977.  p  482-490)  MP  982 

Model  simulation  of  near  shore  tcc  drift,  deformation  and 
thickness  Hibler.  W  D..  HI.  (1978.  p  33-44) 

MP  1010 

Symposium  on  land  treatment  of  wastewater,  CRREL,  Aug. 

1978.  (1978,  2  votS)  MP  1145 

N03-N  in  percolate  water  tn  land  treatment.  Iskandar.  t.K., 
et  al.  (1978.  p  163-169)  MP1I48 

Nitrogen  behavior  tn  land  treatment  of  wastewater*  a  simpli¬ 
fied  model  Selim,  H.M .  ct  al.  (1978.  p  171-179) 

MP  1149 

Simulation  of  the  movement  of  conservative  chemicals  in  soil 
solution.  Nakano.  Y .  ct  al.  (1978.  p  371*380) 

MP  1 156 

Numerical  simulation  of  atmosphenc  ice  accretion.  Ackley. 

S.F..  et  al.  (1979.  p  44-52)  MP  1235 

Effect  of  the  oceanic  boundary  layer  on  the  mean  drift  cf  pack 
ice  application  of  a  simple  model  McPhec.  M  G .  { 1 979. 
p  388-400]  MP  1198 

Dynamic  thermodynamic  sea  ice  model  Hibler.  W  D .  III. 

(1979.  P815-846)  MP  1247 

Mathcmatica’  model  to  correlate  frost  heave  of  pavements 
Berg.  R  L.  ct  <1.  (1980. 49p )  CR  80-10 

Shore  ice  pile-up  and  rtde-up  fleld  observations,  models, 
theoretical  analyses  Kovacs.  A .  et  al.  (1980.  p  209- 
298)  MP  1295 

Numerical  modeling  of  sea  tcc  m  the  seasonal  sea  ice  zone. 

Hibler.  W  D.  IH.  (1980.  p 299-356)  MP  1296 

Nonsteady  ice  drift  in  the  Strait  of  Belle  Utc.  Sodhi.  D  S . 

etal.  (1980.  p  177-186)  MP  1364 

Continuum  sea  ice  model  for  a  global  climate  model  Ling. 

C  H .  et  al.  (1980.  p  187-196,  MP  1622 

Linearized  Boussinesq  groundwater  flow  c.,«aiion.  Daly. 

CL.  etal.  (1981.  PS75-884)  MP  1470 

Frost  heave  model  Htomadka.  T.V,.  H.  et  al,  (1982.  p.l* 
10)  MP  1567 

Field  tests  of  a  frost-heave  model.  Guymon.  C  L.  et  al. 

(1983.P409-414)  MP  1657 

Equations  for  determining  gas  and  bnne  volumes  in  sea  ice 
Cox.  G  F.N  .  et  al.  (1983.  p  306-316)  MP  2055 

Increased  heat  flow  due  to  snow  compaction’  the  simplistic 
approach  Colbeck.  S  C.  (1983.  p  227-229) 

MP  1693 

Numerical  simulation  of  Ka  ice  induced  gouges  on  the  shelv  es 
of  the  polar  oceans  Weeks.  W  F .  ct  al.  (1985.  p  259- 
265)  .MP  1938 

Bulk  transfer  coefllcicnis  for  heat  and  momentum  over  leads 
andpolynyas.  Andreas.E  L.ctal.{1986. p  1875-1883) 

.MP  2187 

Comment  on  '’Atmosphenc  boundary  layer  modification  m 
the  marginal  ICC  zone"  by  TJ  Bennett.  Jr  and  K  Hunkins 
Andreas.  E  L.  (1987.  p  5965-3969)  MP  2394 

Diagnostic  ice-ocean  model  Hibler.  ^  D ,  111.  et  ai,  (1987. 

p.987-1015)  MP2238 

Algorithm  for  extraction  of  icc-lhicknexs  data  from  short 
pulse  radar  signals  Rick.  L..  ct  ai.  (1990.  p  I37-U5) 

MP  2698 

Unfrozen  water  content  and  hydraulic  conductivity  of  frozen 
s«vil.  Black.  P.R.  (1990.  7p)  CR  90-05 

Shortwave  radiation  and  open  water  m  irodcis  of  sea  ice 
decav.  Perovich.  (>  K .  et  al.  (1990.  p  242-246) 

MP  2759 

.Measarraxeiit 

.Measuring  unmetered  steam  use  with  a  condensate  pump 
cvcie  counter  Johnson.  P  R .  (|9T7.  p  434-442) 

MP957 

PhysKa!  measurement  of  lee  lams  1976*77  field  veason 
Wuebben.  J  U.  et  a!.  (197*.  19p )  SR  78-03 

PhvsKal  measurements  of  river  kc  jams  Calktn>  DJ. 

(197*.  p69J.695|  MP  1159 

liC  stress  measurements  around  offsh<ne  structures  John¬ 
son.  J  B .  (19**.  p  55-59}  MP26II 

.Measurement  of  the  path-averaged  turbulent  surface  heat 
fiuv  Andreas.  (19**.  p  219-220)  .MP  2526 

Measure  -"ent  of  frost  heave  forces  on  ll-ptles  and  pipe  piles 
Johnson  JB.  etal.  (I9*«,49p,  0188-21 

Perspective  grinind  loads  arwl  r-apping  Tobusvon.  W, 
(19*9.  p5i:*5l3|  MP26I4 

Two-wa\elength  method  of  measuang  path-averaged  t-urbu- 
lent  surface  heat  fluxes  Andreas.  F.U.  (19*9.  p  2*0- 
292)  .MP  2648 

.SSO'*  I*  fleld  espenment  data  lepni:  \kfigh:.  F.  A.ed. 

(19*9  :.sop|  .SR  89-14 

.Xirborne  partKle  measuremeniv  Berger.  R  II .  |19S9, 
pJl)  MP2644 

Radar  backscattering  from  artiflcians  grn«n  sea  ice  Brc- 
do».  J  .  et  al.  (19*9.  p  259-26*,  *  MP  2667 

Mgofithm  for  extraction  of  Kc-thKkncxx  data  from  short 
pulse  rjtJa*  Signals  Rick.  I  .  et  al.  ;*990.  p  1 3'  145, 

-MP  2698 


Sea  ice  thickness  versus  impulse  radar  time-of-flighi  data 


Kovacs.  A.,  et  al.  (1990.  p  91-98)  MP  2704 

Radar  backscatter  measurements  over  saline  ice  Gogineni. 
S .  et  al.  (1990.  p  603-615)  MP  2741 

MEASURING  INSTRUMENTS 
Heat  i'lehange  at  the  ground  surface.  Scott,  R  F,  (1964, 
49p.  p'us  append.)  M  II-AI 

Investtgationindcxptoitalionofsnowfleldsitcs  Mellor.M . 
(1969.570)  MIlI-A2b 

Measttring  iastniments 


Instrument  for  determining  snow  properties  related  to  traffi- 
cabihty  Parrott,  W  H..  ct  al.  (1972.  p  193-204) 

MP  886 

Case  for  comparison  and  standardization  of  carbon  dioxide 
reference  gases  Kelley.  J.J..  et  al,  (1973.  p.163-181) 

MP964 

Remote  sensing  program  requir'd  for  the  AIDJEX  model. 

Weeks.  W.F .  et  al.  (1974.  p  22-44)  MP  1040 

Heat  and  moisture  flow  in  freezing  and  thawing  soils— a  field 
study  Berg.  RL.  (1975.  p  148-160)  MP  1612 

Near  real  lime  hydrologic  data  acquisition  utilizing  the 
LANDSAT  system.  McKim.  H.L .  cl  al.  (1975,  p  200- 
211)  MP  1055 

On  the  use  of  tensiometers  in  snow  hydrology.  Coibcck. 

SC.  (1976.  p.135-140)  MP  843 

Winter  thermal  structure  and  ice  conditions  o.i  i-ake  Cham¬ 
plain.  Vermont.  Bales.  R.E .  (1976,  22p.)  CR  76-13 
Remote-reading  tensiometer  for  use  m  subfreezmg  tempera¬ 
tures  McKim.  H  L.  etal.  (1976.  p  31-45)  .MP  897 
Mara  soil-water  analyzer:  instrument  description  and  status 
Anderson.  D  M.  et  al.  (1977,  p.149-158)  MP  912 
Sea  ICC  thickness  profiling  and  under-ice  oil  entrapment. 

Kovacs.  A..  (1977.  p  547-550)  MP  940 

Evaluation  of  electrical  equipment  for  measuring  permafrost 
distribution.  ^Itmann.  P-V ,  et  al.  (1977.  p  39*42) 

.MP  925 

Iceberg  thickneu  profiting  using  an  impulse  radar.  Kovacs. 

A.  (1977.  p  140-142)  MP  1012 

DifTiculties  of  measuring  the  water  saturation  and  porosity  of 
snow  Colbeck.  SC.  (1978,  p,l89-201)  MP  1124 
Simplified  method  for  monitoring  soil  moisture.  W’alsh.  J  E.. 

et  al.  (1978.  P40-44)  MP  1194 

Construction  and  performance  of  platinuni  probes  for  meas¬ 
urement  of  redox  potential.  Blake.  B  J .  et  al,  (1978, 8p ) 

SR  78-27 

Photoelastic  instrumentation— principles  xnd  techniques 
Roberu.  A.,  et  at.  (1979.  I53p)  SR  79*13 

Determination  of  frost  penetration  by  soil  resistiv  ity  measure¬ 
ments  Atkins.  R.T.,  (1979,  24p )  SR  79-22 

CRREL  frost  heave  test,  USA  Chamberlain.  EJ.  et  al. 

(1981.  p  55-62)  MP  1499 

Airborne-Snow  Concentration  Measuring  Equipment  La- 
combe.  J..  (1982.  p  17-46)  MP  1981 

Collapsible  restraint  for  measuring  tapes  Ueda.  H.T., 
(1983.  12  col)  MP2335 

Technique  for  measuring  the  mass  concentration  of  fallmg 
snow  Lacombe.  J .  (1983,  p  17-28)  MP  1647 

Progress  m  methods  of  measuring  the  free  water  content  of 
snow  Fisk.  DJ.  (1983.  P 48-51)  MP  1649 

Boom  for  shipboard  deployment  of  meteorological  instru¬ 
ments  Andreas.  E  L.  cl  al,  (1983.  14p)  SR  83*28 
Surface  roughness  of  Ross  Sea  pack  ice  Govoni.  J  W.,ct  al. 

(1983.  p  123-124)  MP  1764 

Atmosphere  subgroup  diKUSSions  Andreas.  E  L,  (1984. 

p  97-98)  MP2603 

Simple  boom  for  use  m  meaxunng  meteorological  data  from 

a  ship  Andreas.  E  L.  et  al.  (1984.  n  227-237) 

MP  1752 

F.V  aluation  of  a  biaxial  icc  stress  sensor  Cox.  G  F  N , 
(1984.  p  349-361)  MP  1836 

In-ice  calibration  tests  for  an  elongated,  uniaxial  brass  ice 
stress  sensor.  Johnson.  J  B .  (1985,  p  244-249) 

MP  1859 

Vertically  stable  benchmarks  a  svnthesis  of  existing  informa¬ 
tion  Gatto.  L\k  .  (19*5.  P  r9.iSSj  MP  2069 

Rock  stress  measuremcruby  wire  stressmeter  at  high  temper¬ 
atures  Dutut.  P.K  .  ct  ai.  (19*7.  p4j-5*)  MP  2447 
(RREL  Ifopktnson  bar  apparatus  Dutta.  PK.  ct  al, 
(19*7.  29p-  SR  87-24 

Lniaxia*  tension  co*-.iprcssion  tests  on  ice  preliminary  re¬ 
sults  Cole.  D  M  .  :t  -1.  (19*9.  p  3?.4l)  MP  2482 

S.now-sutTxcc  icnpcraiuu  analysis  Bates.  R  F. .  et  at. 

(19*9.  pl09.Hf,  MP  2753 

Suc'specifle  meieofoJog,  Bates.  R  F. .  ct  al.  (19*9.  p  jj- 
15)  MP264I 

Snow  concentratuv.  and  precipitation  rate  measurements  dur¬ 
ing  SNO\6  IV  Ucombe.  J .  (19*9.  p  25-29, 

MP  2643 

Remote  water-temperature  meaturement  Dalv.  S .  (19*9. 

6p,  .MP  2722 

Cf4d  regions  weather  data  svvtems  Bxtrv.  R  F..  ct  al. 

(19*9.  p  139.145}  .MP2568 

Sea  KC  thKkncsx  measurement  Kova<i  A  .  ct  al.  (19*9. 

P  394-424)  MP2693 

Development  of  an  underwater  fraril  kc  detector  Daly. 
S  F .  ft  al.  (1990.  J*  MP  2702 

MeeliMfcal  prwpettks 

Resufvev  of  the  “Hvrd'  S;ation*Anta»ttKa.  doll  hole  (»ir. 

field.  DF..  et  aJ.'(|9r6.  j,  :9.Uj  MP  »46 

KtnemalKs  of  axisi  rotation  mi<hsnes  Mei«v.  M  .  (|9T6. 
45p.«  CR  76-16 


316 


SUBJECT  INDEX 


Movement  study  of  the  trans- Alsskt  pipeline  at  sele.  .ed  sites 
UtJs.  H.T..  et  ai.  imi,  32p)  CR  81*04 

Investigation  into  the  post*stable  behavior  of  a  tube  array  in 
cross*now.  Lever,  J  H.,  el  al,  (1989,  p.457»465j 

MP  2561 

Fate  a.i'*  transport  of  contaminants  in  frozen  soils  Ayo- 
rinde.  O.A..  et  tl,  (1990,  p,202.2llj  MP  2679 

McchMical  tests 

Report  of  the  ITTC  panel  on  testing  in  ice.  1978.  Frtrken- 
stein.  G.E..  el  al.  (1978.  p.l57.|79j  MP  1140 

Mechanical  properties  of  multi*year  pressure  ridge  sam.sles. 

Richter.Menge.  J  A .  (1985.  p  244*251)  MP  i936 

Evaluation  of  the  Caterpillar  Challenger  tractor  for  use  in 
Antarctica.  Blaisdell.  G  L.  et  al.  (1989.  12p  -f  Hgs ) 

MP  2718 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R* 
class  icebreaker.  Tatmclaux.  JC.  et  al.  (1989.  p  l/l* 
1/18)  MP  2751 

Mectiacs 

Workshop  on  permafrost-related  research  and  TAPS  (1975. 

37p.)  MP  1122 

Third  International  Symposium  on  Ice  Problems.  1975. 

Franktnstein,  G.E.,  ed.  (1975,  627p )  MP  845 

Symposium:  f*ography  of  polar  countries,  sel.-cted  papers 
and  summaries  6ro«  n,  J .  ed.  (1 977.  6 1  p ) 

SR  17*06 

Proceedinp  of  the  Second  Internationa!  Symposium  on  Cold 
Regions  Engineering  Burdick.  J .  ed.  (1977. 

Symposium  on  Led  treatment  of  wastewater.  CRREL.  Aug 
1978.  (l97f.2vols)  MP  1145 

Report  of  the  ITTC  panel  on  testing  in  ice.  1978  Franken¬ 
stein.  G.E.  et  al.  (1978.  p  157*179)  .MP  1140 

Workshop  on  Ecologi;.al  Effects  of  Hydrocarbon  Spills  in 
Alaska  Atlas,  R.M .  et  al.  (1978.  p  155*157] 

MP  1183 

Proceedinp  of  the  secor..  planetary  water  and  polar  pro¬ 
cesses  colloquium.  1978.  (1978.  209p)  MP  1193 

Modeling  snow  cover  lunoff  meeting.  Sep  1978  Colbeck. 

SC.ed.  (I979.  432P)  SR  79-36 

International  Workshop  on  the  Seasonal  Sea  Icc  Zone.  Mon¬ 
terey,  Olifomu,  Feb  26-Mar  I.  1979.  Andeisen.  B.G. 
ed,  rl980.357p)  MP  1292 

Problems  of  the  seasonal  sea  ice  zone  Weeks.  W  F .  (1980. 

p.l*3S)  MP  1293 

Workshop  on  Environmental  Protection  of  Permafrost  Ter* 
run.  Brown. et  al.  (1980.  p  30*36)  MP  1314 

U.S  *Soviet  seminar  on  building  under  cold  climates  and  on 
permafrost.  (1980.  365p )  SR  8(M0 

Arctic  research  of  the  United  Slates.  Vol  2  (1988.  76pj 

MP  2379 

Arctic  research  in  the  United  Stales.  Vol  3. 

Arctic  research  of  the  United  States.  Vol  3.  (1919.  71p ) 

MP  2530 

Mclttog 

Roof  response  to  icing  conditions  Lane,  i  W .  et  al.  (1979. 
40pj  CR  79*17 

MdHng  points 

Unfrozen  water  contents  of  submarine  permafrost  determined 
by  nuclear  magnetic  resonance.  Tice.  A  R..  et  al.  (1980. 
p400*412)  MP  1412 

Temperature  and  interface  morphology  in  a  melting  icc-w  ater 
system  Yen.  V.-C.  (1984.  p.305-325)  MP  t727 

Mcliwnter 

Snow  accumulation  for  arctic  freshwater  supplies  Slaughter. 

CW..  el  al.  (1975.  p  218*224)  MP  860 

Short-term  forecasting  of  water  run-off  from  snow  and  i*'c 
Colbeck.  SC.  (1977.  p  571-588)  MP  1067 

Sintering  and  compaction  of  sr«ow  containing  liquid  water 
Colbeck.  SC.  etal.  (1979.  p  13-32)  MP  1190 

Water  flow  through  heterogeneous  snow  Colbeck,  S  C . 

(1979.  p  37-45,  MP  1219 

Roof  leaks  in  cold  regions  school  at  Chc^aft.  Alaska 
Tobiasson.  W.,  et  al.  (1980,  I2p ,  CR  80-11 

Free  conscetion  heat  transfer  eharacicnstics  in  a  fnesi  water 
Uyer.  Yen.  Y -C.  (19*0.  p  550-556)  MP  1311 

Atmospheric  pollutants  m  snow  co\  er  runoff  C«4beek,  S  C,. 

(19*I.p.l383-l3t*)  MPI487 

Permeability  of  a  melting  snow  eoscr  Colbeck.  S  C..  et  al. 

(1982.  p904.90*)  MP  1565 

Thermal  instability  and  heat  transfer  eharactensiics  in  water- 
/tce  systems.  Yen,  V.-C.  (19*7.  33p)  CR  87-22 

Ski  fnetioo  and  thermal  response  Warren.  C*C  .  et  al. 

(19*9.  p.223-225)  MP  2745 

Does  snow  hasc  ton  chromatographic  properties  Hewitt. 
A.D.  et  al.  (19*0.  p  165-171)  MP  2755 

Metal  kr  frktiMi 

Ice  eharactcnsltes  in  Whitcfish  Ba>  and  St  Mar>s  Riser  m 
winter.  Vance.  O  P.  (logo.  .-P)  SR  80-32 

Ship  resistance  in  thick  brash  tee  MeHor.  M  ,(logn.p  tOJ. 

321)  MP  1329 

DrnamK  frvetioa  of  ba^sled  runners  on  ICC  llaber.SP.et 
al.  (1915.  :6r )  MP  2082 

C«nparatise  model  tests  in  ice  of  a  Canadun  C  oast  (fuard  R- 
class  teebreakef  Tatmclaus.  3C.  et  al.  (logn  -» |  ). 
1/18,  MP  275I 

Model  tests  on  an  icebreaker  at  two  frKtion  (actors  Ta:t-.- 
etaaa.  3  C.  (lOIO.  p  774-7*4)  MP  2622 

Dyna-nie  frictirm  of  a  metal  runiser  on  ice  I  Morlei  stcsl  test 
itapki.  K .  et  tl.  (|0*0.  i  7p  |  CR  89-14 


Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker.  Tatmclaux,  J.C..  ct  tl.  (1990,  p.31-52) 

MP  2762 

Metal  snow  friction 

Ice  chtrtcterisiics  iii  Whitefbh  Bay  and  St.  Marys  River  in 
winter.  Vance.  G.P.  (1980.  27p)  SR  80-32 

Kinetic  fnctior  of  snow.  Colbeck.  SC..  (1988,  p 78-86) 

MP  2339 

fhermal  response  of  downhill  skis  Warren.  CC.  et  al, 
(1989.  40p)  CR  89-23 

Metals 

Atmospheric  trace  metals  and  sulfate  in  the  Greenland  Ice 
Sheet.  Herron,  M  M .  et  al.  (1977.  p.915-920) 

MP949 

Blank  corrections  for  ultratrace  atomic  absorption  analysis 
Cragin.  J  H .  et  al.  (1979.  5p )  CR  79-03 

Techniques  for  measuring  Hg  in  soils  and  sediments  Cragin. 
JH..etaI.  (1985.  16p)  SR  85-16 

Retention  and  release  of  meuls  by  sous— evaluation  of  sever¬ 
al  models.  Amachcr.  MC..  et  al.  (1986.  p.l  31*154) 

MP2I86 

Theory  of  particle  coarsening  with  a  log-normal  distribution 
Colbeck.  S  C.  (1987,  p.1583-1588)  MP  2250 

MCTAMORPHISM  (SNOW) 

Snow  as  a  material.  Bader.  H .  et  al.  (1962,  79p ) 

M  ll-B 

Metamorphism  (snow) 

Thermodynamics  of  snow  metamorphism  due  to  variations  in 
curvature.  Colbeck. SC.  (1980.  p2Vl>301) 

MP  1368 

Overview  of  seasonal  snow  metamorphism  Colbeck.  S  C . 
(1982.  p45-6l)  MP  1500 

Wofksl:«‘Don the PropertiesofSnow.  1981.  Brotvn.R  L.cd. 


(1982.  135p.)  SR  82-18 

Theory  of  metamorphism  of  dry  snow  Colbeck.  SC. 

(1983.  p  5475-5482)  MP  1603 

Comments  on  the  metamorphism  of  snow  Colbeck.  S  C. 

(1983.p.l49-t5t)  MP1650 

Comments  on  "Theory  of  metamorphism  of  dry  sn  »w"  by 
S  C.  Colbeck.  Sommerfcld.  R  A .  (1984,  p.4963>4765) 

MP  1800 

New  classtdeation  system  for  the  seasonal  snow  cos  er  C.>l* 
beck.  S  C.  (1984,  pj?9-181)  MP  1921 

Gassifleaiion  of  seasonal  snow  cover  crystals  Colbecx. 

SC.  (1986.  P59S-70S)  MP  2i64 

Snow  metamorphism  and  classification.  Colbeck.  S.C. 

(1987.  p.1.35)  MP  2265 

Metamorphism  and  classiltcatton  of  seasonal  snow  crystals. 

Colbeck.  SC.  (1987.  p 3-34)  MP  2438 

Snow  properiirs  and  processes  Colbeck.  S.C.  (1987. 
p.145-150)  MP  2413 

Meteorological  charts 

SNOW*  IV  field  experiment  data  report.  W'nght.  H  A  .  ed. 

(1989.  :s/ri  SR  89-14 

Synopli'.  meic.'tology  during  the  SNOW’  IV  Field  Expen- 
ment  V«o.  M.A.. el  ri.  (1989.  p5-l2)  MP  2640 
MLTtORO.OCICAt  DATA 
Heal  «  c'iange  at  the  ground  surface  Seott.  R  F..  (1964, 
49p.  nils  append )  M  ll-AI 

Ciniatoingy  of  Antarctic  regums  W’llson.  C.  (1968. 77p ) 

M  l•A3e 

Metcnrologleal  data 

Au*  '*natic  data  collection  equipment  for  iKcanographic  ap- 
p  ...  'ton  Dean.  A  M .  3r..  (1978.  p  11 1 M 12 1) 

MP  1028 

Mulwintcr  temperature  regime  and  snow  occurrence  m  Ger¬ 
many  Btlello.  M  A .  el  al.  (1978.  56p )  CR  78-21 

i,and  trcattnenl  climatic  survey  al  CRREI.-  Rilclln,  M  A .  cl 
al.  (1978.  37p)  .SR  78-21 

Soil  charactensties  and  climatology  during  wastewater  ap¬ 
plication  at  CRREI.-  Iskandar.  I  K .  ct  al.  (|a79.  *2p , 

SR  79-23 

Prototype  wastewater  lam!  treatment  system  Jenkins.  T  F.. 

eia!.(l970.  7|p,  .SR  79-35 

Forecasting  icc  *-srr*.atton  and  breakup  on  l.ake  Champlain 
Bates.  R  E .  ct  *1.  (1970.  2lp ,  CR  79*26 

Winter  thermal  stn-  lure,  icc  conditions  and  clima'c  of  l.ake 
CHamplam  Bates.  R  E.,  (19*0,  26p)  CR  80*02 

Winter  suneysof  the  upper  5,r.«tna  Riser.  .Alaska  Btlello, 
.\1A.(I9*0.  30pj  SR  80*19 

Ice  jams  am!  inete«Vidogical  data  for  three  winters.  Ottauque- 
chec  Riser.  Vi  Bales.  R  E.  el  al.  (19*1.  27p  i 

CR  81*01 

Point  Harrow.  Alaska.  I  SA  Br-swn,  J .  |I9*|.  p 

.MP  1434 

SsnopiK  mereofologs  during  the  .-NOW.ONE  fieW  cspcri 
ment  Bi!clh».  M  A .  (19*1.  .xxp  ,  SR  81*27 

SSOW'-ONF.'A,  Data  rep«*fl  Aitim.  <t  W  .  c«l.  (19*2. 

64|p,  .SR  82-08 

Me!e.*ro!ogy  Bates.  R  K.  |I9*:.  p  43*1*0)  MP  15*0 

Surface  mctcorologs  t-S  USSR  WriMell  Polynya  Espedition. 

|9g|  .\iv<;tas'E.i..eial.  ||9ft3.  t;p,  SR  83-14 

Sitc-ipccificaTs,lssr.op:KmcTror«4ogs  BatevR  F.(l9*s. 

pl3'*o,  MP  1845 

Oimaic at  CRRH, Hanoser. New  Hampshire  Bates. R  h , 

|iwg4,  rspi  SR  84-24 

Frozen  pec^ipirattoR  ami  weather.  Munchen  Rtcm.  West 
Crcrmany  BileUo,  M  A,  |19*4.  4?p,  SR  84-32 

Osrtsiew  mereorfdogical  and  wiow  <«*ser  charactenration 
II  .SNO’A-TWO  Bates.  RE-.ctaL  (19*4.  plTl  I'X, 

.MP  18*8 


Comparison  of  winter  climatic  data  for  three  New  Hampshire 
sites  Govoni,  J  W ,  et  al.  (1986.  78p  J  SR  86-05 

Evaluating uafTicability.  McKim.H  ** 2^2 

Snow  hydrology  in  the  upper  Yamuna  basin.  India  Malho* 
tra.  R.V .  et  al.  (1988,  p  84-93)  MP  2633 

Regional  climatic  trends  in  northern  New  England  Haugen. 

R.K.etal.  (1988.  p64.7!)  MP  2748 

SNOW  IV  field  experiment  data  report  WVighl.  E  A .  ed. 

(1989.  250p)  SR  89*14 

Site-specific  meteorology  Bates.  R  E .  ct  al.  (1989,  p  13* 
15j  MP  2641 

Hourly  meteorological  data  for  SNOW’  IV  Bates.  R  E .  cl 
al.  (1989.  p  159-250)  MP  2647 

Cold  regions  weather  data  systems.  Bates.  R.E..  et  al. 
{1959.  p  139-145)  MP  2568 

Meteorological  factors 

Report  on  ice  fall  from  clear  sky  in  Ge.'irgia  October  26. 1959. 
Harrison.  L.P..  c»  al.  {I960.  3lp.  plus  photographs) 

MP  1017 

Seasonal  regime  and  hydrological  significance  of  stream  ic¬ 
ings  in  central  Alaska.  Kane,  D  L ,  et  al.  (1973.  p.528- 
54^  MP  1026 

Mcsoscale  measurement  of  snow -cover  properties  Bilello, 
M.A..  et  al.  (1973.  p  624-643)  MP  1029 

Decay  patterns  of  land-fast  sea  icc  in  Canada  and  Alaska. 

Bilello.  M.A..  (1977.  p.l-IO)  MP  1161 

Computer  modeling  of  atmospheric  ice  accretion  Ackley. 

SR.elal.  (1979.  36p)  CR  79-04 

Ablation  seasons  of  arctic  and  antarctic  sea  ice.  Andreas. 

E.L .  ct  al.  (1982,  p  440-447)  MP  1517 

Ice  jams  and  flooding  on  Oltauquechec  Riser,  VT.  Bates,  R.. 

ctaf.  il982.  25p)  SR  82*06 

.Meteorology  and  observed  snow  crystal  types  during  the 
SNOW'-OSE  experiment  Bilello  M. A.  (1982  p  59* 
75)  -MP  1983 

Snow-cover  characterization  SADARM  support  O’Brien, 
H.etal.  (1984.  p 409-411)  MP  2095 

Numerical  simulation  of  frccze-up  on  the  Otiauquechee  Ris¬ 
er  Calkins.  D.J.  (1984.  p  247*277)  MP  1815 

Constraints  and  approaches  m  high  'aiiiudc  natural  resource 
sampling  and  research.  Slaughter.  C-W' ,  ct  al.  (1984, 
p.41.46)  MP20I3 

New  method  of  measuring  the  snow -surface  temperature 
Andreas.  E.L.  ( 1986.  p  1 39- 1 56)  MP  2166 

Mcieorologtca'  injtr»  ncntaiion  for  characterizing  atmo* 
spheric  icing.  Bates.  R  E .  et  al.  (19#7.  p  23-30j 

MP  2276 

Metcoroibgiail  instmiiiaits 

Meteorological  measurements  at  Camp  Ethan  Allen  Training 
Center.  Vermont.  Bsus.  R.,  (1982.  p77*II2) 

MP  1984 

Using  a  Mtcr*iCORA  sounding  system  in  the  southern  ocean. 

Andreas.  f:.L.  •►t  ..  (1982.  I7p)  CR  82*28 

US/USSR  Wedf  -n  Polynya  expedition.  Upper  air  data.  1981 
Andreas.  E.L.  ( 19*3.  2*8p )  -SR  83*13 

Boom  fiu  shipb^rd  deploy  men*  «»f  mcteoroU»gical  insiru* 
menis.  'ndress.  H  L,  r.  al.  {1-J3.  I4p)  SR  83*28 
Atmospl.ri  c  dy  i-.mivs  m  the  antarctic  margina’  ice  zone. 

Andrews  E  L .  el  al.  (1984.  p  649-661)  MP  1667 

Simple  Soom  for  use  in  measuring  mcteefological  data  fri»m 
a  ship  Andreas,  E.L.  et  al.  (19*4.  p  227*237) 

MP  1752 

Ct*mputer  interfacing  of  mctci»rologi€al  senuirs  m  scsere 
weather.  Rancimrt.  K  ,  ci  al.  (19*5,  p  205*21 1) 

MP  2175 

Meicofo*.»gifal  system  performance  in  icing  c«mditt<ms 
Bate*  RF.t!'r*7.p  73-86)  MP  2285 

Hiimuitt)  a.  1  temperature  measurements  i^taincd  from  an 
unmanned  aerul  vehicle  Ballard  I! .  cl  al.  (19**  p.35- 

I5l  MP  2293 

*\C'*  •'  *'ehl  evperimeni  data  fepi»rt  Wright.  EA .  cd. 

*5‘»<i.2N.pi  SR  89-14 

bitr-specifie  mcrct»roh»gv  Rates.  R  F. .  ex  al.  (19*9.  p  S3- 
15,  Mr  264l 

Optical  measurement  of  precip»tati.»ii  Koh.  G.  (19*9. 

I3p,  SR  89-30 

Meteoeology 

rri44emsi«f  the  seasonal  sea  see  zone  Weeks.  W  F.(|9*0. 
p1..;5)  MPI293 

C«4«!  Regions  Science  an«!  Technology  ll.bliography  Cum 
mtngs.  Nil., 19*1.  p’x.’5,  MP  1372 

Mietw  Watogy 

Fate  of  crude  and  refined  «*iU  tn  North  *»S«*pc  vmU  histone. 

A.  Cl  al.  ||9r*.  p  1)9. *47,  MP  1184 

Bittcrial  acrov4\  rrsutiing  fii-m  wastewater  irrigation  in 
Oh«»  ftausiKn.  II  T  .  <t  al.  (|97-».  nap ,  SR  79-32 

C>.oanonagellates  from  the  We*We1!  Sea  Burk.  KR. 

|19*|.p4-.V4j  MP  I45.» 

Sea  lee  mur-dwal  cocr.mwisties  m  AntarctKa  tJaffiso  „ 

!)!  et  al.  pM*  2^  MP2f2* 

Va-KC  pressure  rb!ge  mKri^wa!  ♦ommumires  \ck!e>.  '•  F , 

ii9»«  p  r:  :-4,  mp  24.4o 

.<ea  *ee  a  babetat  for  tb.<  foraminifer  *4  pa- 

l)?e»kma*'n  (»  <*  al  -iw^  p*n-92j 

MP  2732 

.AlkrKtimatwtoi^ 

Abw4»<  otersiew  of  tbe  Tun-tra  Riome  Trogra-n.  |9-| 
WeRer.  G  .  ei  aJ.  (|9*|.  p  MP90* 

Mwso»ne;ro*»*i»*gHaj  in»evtig4Jio»»»  »waj  tSw  iwulra  satfa«e 
Ke*«<).)l.il9“i.  p  MP  H»®* 


317 


SUBJECT  INDEX 


Micf«cUMrt*logy  (eomt) 

Ltfid  treatment  climatic  survey  at  CRREL  Bilello.  M.A..  et 
al.  (1971.  37p.i  SR  7t.2t 

Mfcmkmaat  eMtcnl 

Urban  waste  as  a  source  of  heavy  metals  in  land  treatment 
Isbandar.  t.K..  (1976.  p.417-432]  MP  977 

Elemental  compositions  and  concentrations  of  micros- 
ferules  in  snow  and  pack  ice  from  the  Weddell  Sea. 
Kiunai.  M..  et  al.  (1983.  p.128-131)  MP  1777 

Mkrascopy 

Producing  strain-free  flat  surfaces  on  single  crystals  of  ice: 
comments.  Tobin.  T.M.,  (1973.  p.519-520] 

MP  1000 

Mkraatractare 

Acoustic  emtssion  and  deformation  response  of  finite  ice 
plates.  Xirouchakis.  PC.  et  al.  (1911.  p.3l5-394i 

MP  MSS 

Ice  crykal  formation  and  supercooled  fog  dissipation. 

Kumai.  M..  (1982.  p.579-587)  MP  1539 

Polycrystalline  ice  creep  in  relation  to  ap^ied  stresses.  Cble. 

D.M..  tl983.p614-621)  MP  1502 

Crystalline  structure  of  urea  ice  sheets  used  in  modeling  in  the 
CRREL  test  basin.  Cow.  AJ.  (1984.  p24l-253i 

MP  1139 

Effect  of  size  on  stresses  in  shear  flow  of  granular  materials. 

PLl.  Shen.  H.H.,  (198S.  18pi  CR  05-02 

Effect  of  size  on  stresses  in  shear  flow  of  granular  matenah. 

P(.2.  Shen.  HH..  (1985.  20p)  0105-03 

Mkrostructure  and  the  resistance  of  rock  to  tensik  fracture. 

Peck.  L.  et  al.  (1905.  ^l  1.533-1 1.546)  MP  2157 

Evaluation  of  the  rheological  properties  of  columnar  ridge  sea 
ke.  Brcmn.  R.L..  et  al.  (19U.  p.55-66)  MP  2177 
Microatructure  of  frozen  smls  cumined  by  SEM.  Kumai. 
M..  (1908.  ^^90-395]  MP  2361 

Mkeowaves 

Antarctic  sea  ice  dynamics  and  its  possible  climatic  effects. 

Ackley.  S.F..  et  al,  (1976.  p.53-76)  MP  1370 

Interaction  of  a  surface  wave  with  a  dieketric  st^  dttcon- 
tinuily.  Arcone.  $.A..  et  al.  (1970.  lOp.)  CR  70-00 
Dtsinfeetkm  of  wastewater  by  microwaves.  Iskandar.  I K..  et 
aL(19tO.  ISp.)  SR  0041 

inlet  current  measured  with  Seasat- 1  synthetic  ^erture  radar. 

Sliemdm.  O.H..  et  aL  (1900.  p.35-37)  MP  1443 

Antarctic  sea  ice  microwave  signatures.  Combo.  J.C.  et  at 
|l904.p.662-672)  MP  1660 

DieketrfCpropertksat4.75CHzofsalincicesUbs.  Areonc. 

S. A..  et  iL  (1985.  p.83-86)  MP  1911 

Dkkctriciiicesiiremcnu  of  snow  cover.  Bums.  0  A.,  et  aL 

(1985.  p.829-034)  .MP  1913 

Remote  sensing  of  the  Arctic  seas.  Weeks.  W.P..  et  al. 

(1986.  ^59•64J  •  MP2II7 

Microwave  dkkctrk.  structural  and  salinity  propertio  of  sea 
ke.  Arcone.S.A..et  St  (1986. 11.1)2-539]  MP2100 

Sckncific  chaikntes  at  the  poks.  Wekk.3.P..etaL(1987. 

p.23-26)  MP  2220 

Microwave  and  stnieCural  properties  of  saltnc  ice.  Gow. 

AJ. ctaL(l907.36p.)  CR  07-20 

Msltifrcqucncy  passive  mkrowsTc  observatko  of  saline  ke 

grown  in  a  tank.  CrenfeU.  TC.  et  sL  (1988.  p.1687- 
16^  MP  2459 

MiUimctcr-wave  performance  during  mited  precipitation. 

Bates.  R.E..  et  aL  (1989.  p.1 13-1^  MP  2630 

Radar  bnckscatter  in  snow  ax  nuilimeter  wave  frequencies. 

Berger.  R.H..etaL  (1989.  p.133-136)  MP263I 

Passive  microwave  in  $ini  observations  ct  winter  WcddcU  Sea 
ke.  Combo.  J.C.  ctaL  (1909.  |il10.89I'10.905i 

^P2655 

Aniarctk  ke  sheet  brkhtness  temperature  saruttons.  Jcrck. 
K.C.  ct  aL  (1990.  p.317.223)  MP  2736 


Brine  zone  in  the  McMurdo  Ice  Shelf.  Anlarctka  Kosacs. 

A..ctaL(t9t2.p.I66-171|  MP  1550 

Chemical  miration  in  snowpack.  Murphey,  BB.  ei  aL 
(1989.  ^282-286)  MP  2757 

Test  of  snow  fortifleationsy  FarrelL  D  R..  (1979.  |5r-x 

5R  Vis 

Seasonal  sml  conditions  and  the  rebabUity  of  tac  MI5  land 
mine.  Rkhmond.  P.W..  et  al  (1984.  35m  SR  04-10 

Conventionat  land  mines  in  winter.  RKhreond.  P.W^ 
(1914.  23f.s  SR  04-30 

Cold  factor.  Abek.  G .  (1985.  ^48(MS1|  MP  2024 

Corps  of  Engineers  research  in  the  Arctic.  SmaHidge.  P.D . 

ctaL|1987.p.8t-87)  MP24II 

Arctic  consirwction  working  group  report.  Manin.  EL.  ct 
aL(t987.p.3it.3l4)  .MPJaJO 

Bcid  water  supply  on  the  wmter  bautefirid  Bosroun.  I R . 

(1918.  7p|  SR  08-02 

ImHn  River  ke  boom  Perham.  R  E.  (1988.  fOp* 

SR  88.22 

Smart  meapons  opaabdity  enhancement  Link.  I.F..  Jr. 
(1989.  P.U5-I7J]  MP  2539 


Baseplate  desk"  performance  mortar  vtabchty  rrp.ut 
Aitlfn.GW.(|97?.  2fp)  CR  77-22 

Snow  and  snow  co«er  in  military  science  Swtnrou.  G  K . 

(1978.  p.i.;39.i-:a:i  .MP  926 

RaditS  tftt  demonstration  laston.  RA.  (Mtl.  p281 
285)  MP  2102 


Performance  based  tire  specification  system  for  military 
wheeled  vehicles.  Blai^H.  C.L.  (1985.  p.277-280) 

MP  2101 

Military  facititks 

Wastewater  treatment  in  cold  regions.  Sletten,  R  S .  ct  al, 
(1976.  15p)  MP96S 

Notes  on  conducting  the  behavior  setting  survey  by  interview 
method.  Ledbetter.  CB  •  (1976,  33p )  SR  76-14 

Window  performance  in  eitreme  cold.  Flanders.  S.N..  et  al, 
(1982,  2tp)  CR  02-38 

Utility  scrvkes  for  remote  military  facilities.  Retd,  S.C,  ct 
al.  (1984.66P)  SR  04-14 

Secondary  stress  within  the»ruciural  frame  of  DYE-3: 1978- 
1983.  Ueda.  H.T..  et  al.  (1984. 44p )  SR  04-26 

Megastructures  for  mobihzatiMi.  Flanders,  S.N.,  (1986. 

p.lO-11)  MP2t53 

Assessment  of  a  field  watet  punflcatlon  unit.  Bouzoun.  J.R . 

etai.  (1986.6P)  SR  06-20 

Military  wastewater  treatment  systems  in  cold  regions 
Reed.  EC.  r 1986.  23p )  CR  06-07 

Mcuured  insulation  improi^ent  potentbl  for  ten  U.S. 
Army  buildings.  Flanders.  S  N .  (1987.  p.202-220) 

MP2327 

Shasta  waterless  system  as  a  remote  site  sanitation  facility. 

Martel.  CJ..  (1987.  24p)  SR  07-16 

Buildings  and  utilitks  in  very  cold  re^ons.  overview  and  re¬ 
search  needs.  Tobiasson.  W..  (1987.  p  299-303) 

.MP  2424 

Winter  Arid  testing  of  U3  Navy  fleet  hospital  Sletten.  R.S.. 

etal.  (1918.  lOp)  MP25I2 

Composite  buildings  for  military  bases.  Flanders.  S  N . 

(1918.  25p)  CR  00-04 

Buildings  and  utilities  in  very  cold  regions:  overview  and  re¬ 
search  needs.  Tobiasson.  W..  (1988.  p.4-1  It 

MP  2552 

Detclopment  of  a  membrane  for  in-mu  optical  detection  of 
TNT.  Zhang.  Y..  et  aL  (1988. 6)^)  SR  00-24 

Roofer  a  management  tool  for  maintaining  built-up  roofs. 
BaUey.  D.M..  et  al.  (1909.  Pl6-10)  MP  2400 

Mttkary  apcrtlin 

Arctic  environmental  factors  affecting  army  operations.  Sat- 
er.  J.E.  cd.  (1962.  tiM  MP  904 

Defensive  works  of  suberctk  snow.  Johnson.  P.R .  (1977. 

23p.)  CR  77-06 

Profeetiie  and  fragment  penetration  into  ordinary  snowr. 

Swintow.  G.K..  (1977.  30p.)  MP  1750 

Snow  and  snow  cover  tn  mtliiary  sckncc.  Swinzow.  C.K.. 

(1970.  p  1-239-1-262)  MP  926 

Effects  of  winter  mititar  operations  on  cold  reasons  terrain. 

Abek.  G .  et  at.  (1978.  34p.)  SR  70-17 

Snow  Symposium.  tsC  Hanover.  NH.  Aug.  1981.  (1982. 

324p)  SR  82-17 

Frozen  soil  char^*terbtks  that  affect  land  mine  functionrt:g. 

Rkkmond.  P.W..  (1983.  Itp.,  SR  03-05 

SNOW-ONEB  dau  report.  Bates.  R.E..  cd.  (1983. 

384p.)  SR  03-16 

Operation  of  the  U.S.  Omkai  Si^port  Boat  (t^CSBMK  l> 
on  an  ke-covered  waterway.  Stubstad.  et  al.  (1984. 
2lpi)  SR  04-05 

ObservationsduringBRIMFROST'SI.  Bouzoun.  I  R..cf al. 

(1984.  36p)  SR  04-10 

SNOW-TWOdati  report  Volume  2  System  pctfocmance 
Jordan.  R..ed.  (1984. 4t7p.)  SR  04-20 

nrid  sampCf^  of  snow  for  chemical  obKuranis  at  SNOW. 
T>8’0/Smokc  Week  VI  Craghi.  J.H .  (1914,  p  ;65-270| 

MP2tH 

ffebcepier  snow  obscuration  states;.  Eberx^.  J  F.. 

(1984.  p.359-376)  MP  2094 

Sao««<c»ver  characterization.  SADARM  support  O’Bnen. 

H..et  aL  (1984.  p  409-41;)  MP  2095 

Effects  of  saow  on  ^xhkk-gencrated  se»mie  signatures  Al¬ 
bert.  D.G..  (1984.  P83-I04)  MP  2074 

Change  in  orientation  of  artillerv-debscred  anti-tank  nunes  m 
snow.  BigL  S  R..  (1984.  CR  04-20 

Effect  of  snow  on  schkk-tmetated  sexsmk  signatures.  Al¬ 
bert.  O  G..  (1914.  ;4P.|  CR  84-23 

Rcstew  of  antitank  obstacks  fc^  winter  use  RKhr-umd 
EW..  (I9U.  I2p.|  CR  04-25 

Frozen  preeipitatioa  and  weaker.  .Munchen  Rtem.  tkest 
Germany.  BikUo.  M  A,  (1984.  47m  SR  84-32 

5noo  Symposnun.  4th.llaaoseT.NH.  Vd  I.  (Isg4. 43>p| 

.SR  84-35 

Osersiew  of  raetcorotogkal  and  snow  coser  charactcnzatioa 
at  SNOW.TW'O  Bates,  R  E.  cl  aL  (IW.  ti|7|.|4), 

MP  1868 

tVoflsSop  on  Ice  fcnetraison  Technology.  Haaoscr.  NIL 
June  itl4  (1984.  3<5m  .SR  84-33 

f cnctration  i-<  shaped  charges  into  ICC  McSoc  M.  ||US4. 

p.l37.I4g,  MP  1995 

Tank  E.  O  sensor  ssstem  performance  m  winter  an  mervicw 
locomW.  J.  et  aL  ;I485.  :*p  j  MP  2073 

Ckar  inspcoscmcnt  ui  obsewratitm  raSmer.  R  A  .  (1^85. 

p47iua;7(  MP2047 

Sno«  ta  f  he  ^mstziKtaon  of  ice  bniges  Coetemarsh.  B  A . 

etaL(14S5.  i:p>  .SR  8.t-|8 

Socption  of  military  cs)4ome  contamsunii  on  bentonite 

dnSingmwSs  Uggett.  DC.  (1^85.  JJpi  0185-18 

Intmsitvf^snowfanatthcSNOWeipeninmts  Rates. R  E. 

et  al.  jisu.  p  ;05-2l7,  MP  2287 

l<C  utter ac:*>m  with  the  L\S  Army  nSbon  hndgr  (  outer 
manh.  RA.  (|4U.  )8p)  01844)1 


Icc  heal  sinks.  Part  1:  Vertical  systems.  Lunardini.  VJ . 

(1986.  107p)  SR  06-14 

Icc  heal  sinks  Part  2  Horizontal  systems.  Lunardini.  VJ.. 

(1986.  i04p)  SR  06*26 

Proceedings.  VoLl.  (1986.  369p.)  SR  0^15 

Use  and  appheation  of  PRESTO  in  Snow-1 1 1  West.  Stallings. 

E.S .  et  al.  (1986.  p  1 1-24)  MP  2650 

Utilization  of  Unmanned  Aerial  Vehicles  in  the  ALBE  Thrust. 

Greeley.  H  P..  cl  al.  (1986.  p  249-257)  MP  2663 

Effects  of  water  and  ice  on  the  scattering  of  diffuse  reflectors. 

Jezek.  K  C.  et  al.  (1986.  p  259-269)  MP  2664 

Some  deiclopmenis  in  shaped  charge  technology.  Mellor. 

M..  (1986.  29p)  SR  06-10 

After-action  report— Reforger  ‘85.  Lbton.  R.A..  (1986. 

20p)  SR  06-22 

Winter  Add  forttfleations.  Farrell.  D..  (1986,  50p) 

SR  06-25 

Second  Workshop  on  Icc  Penetration  Technology.  1906. 

(1986.  659p)  SR  06-30 

Effect  of  Snow  on  tchicle-gcneratcd  sebmic  signatures.  Al¬ 
bert.  D  C..  (1987.  p  881-887)  MP2229 

Companson  of  cstrsction  techniques  for  munitions  residues 
in  soil.  Jenkins.  T.F,  ct  al.  (1987,  p,1326-l33lj^^  2350 

Development  of  an  analytical  method  for  explosive  residues 
in  soil  Jenkins.  T.F .  et  al.  (1917,  5lp.)  CR  07-07 
Tactical  bridging  during  winter.  1986  Korean  brid^ng  cacr- 
cise.  Coutermarsh.  B  A .  (1987.  23p )  SR  07-13 

Preview  of  the  SN'OW.IH  West  data  busc.  Laeombe.  J.. 

(1987.  p  3-11)  MP229I 

Saline  tcc  penetration  a  jmnt  CRREL-NSWC  test  program. 

Cole.  D.M  .  ct  al.  (1937.  34p.)  SR  07-14 

Military  snow  removal  problems.  Minsk.  LD..  (1907. 

p.452-453)  MP  2360 

Persistence  of  chemical  agents  on  the  winter  battlefield. 

Leactt.  D.C.(1987.  20p)  CR  07-12 

Sorption  of  chemical  agents  and  simulants.  Leggett.  D.C. 

(1987.  15p)  SR  07-10 

Fkid  observations  of  mine  detection  in  snow  using  UHF 
short-pulse  radar.  Areonc.  S  A  .  ct  al,  (1987.  24p.» 

SR  07-19 

Environments  and  standards  for  military  operation.  Opilz. 

BK..etal.  (1987.  I37p)  MP2309 

Corps  of  Engineers  research  in  the  Arctk.  Smallidge.  P.D.. 

ctaL(t987.  pSI-57)  MP24II 

DOD  fluting  kc  cfobkms.  Cos.  G  F.S.,  (1987,  p.|5l- 
154,  MP24U 

Mechanical  and  physicat  properties  of  soils  in  cold  fcgkma. 

ChambetUiR.EJ.(l987.p.l55-16l)  MP24I5 

ObKuratton  and  background  dynamics  tn  and  over  mmhv. 

Hogan.  A.W..  (1987.  p.l81-ll5)  MP  2417 

Recent  research  on  acousik  to  setsmk  coupling.  Albert. 

D  G..  (1917.  p.223-225,  MP  2410 

Analytical  method  for  determining  letrazane  in  walcr. 
Walsh,  ME.  ctaL  (1917.  34{V)  SR  07-25 

Evaporaitonorchemkalagcntsfromkeandsoow.  Leggett. 

DC.  (1988.  lOp)  CR8E03 

Snowfall  amounts  and  snow:  depths  in  Gcrinany  and  NE  U5A. 

Bates.  R  F...  ct  al.  (1918.  p.lOT-1 17,  MP  2401 

PrcdicttoR  of  winter  battkfkld  weather  effects.  Ryerson. 

CC.  ct  aL  (1918.  p.357-H2,  MP  2402 

Deconiamma:»*n  of  chcmjcal  agents  cm  the  wmter  btltkfkid. 

Parker.  LV..  (1988.  4fp ,  Ot  f*-«7 

Espcrimcntal  and  theoretical  sttaiKS  of  acoustte-to-seismk 
ci>u)4mg  Albert.  DG  .  (1988.  p.l9*31)  MP  2432 

Development  f*f  analyiicai  methods  for  nulttan -unique  com* 
pounds.  Walsh.  M  E.  ct  aL  (1981.  p.3;0>380) 

MP2454 

Dcpiovment  of  floating  bridges  in  ke-covered  nvrrs.  Mel* 
tor.  M  .  et  aL  [19)8.  Jip ,  5R  00-20 

Antitank  obstaelo  for  winter  me  Richmond.  P.W*..  (1488. 

Up,  5R  00-19 

Ls;ng  the  Grotmd  Emplae^  Mine  Scattering  System  m  win* 
ta  RKh.mond.  P  W .  ct  aL  |198S.  Up ,  5R  00-27 
SN'OW'Ul  WF.ST  fleld  eipenment  report  VoSuase  I  La¬ 
eombe.  J.  ct  aL  (|98S.  l7Cp,  SR  00-20 

Ijsnd  mines  in  winter  Richmond.  PW.,  (1989.  tOp, 

SR  89-11 

Factors  aflectisg  rates  of  kc  cmtmg  with  a  eham  saw  Cewt- 
termarsh,  R  A .  (1989.  lap ,  SR  ■9-24 

Impact  «d  the  winter  environment  on  infrared  target  signa¬ 
tures  l.acomS«c.  J .  |I989.  ap )  MP  2507 

CBR  f^ratioAs  ta  cold  weather  a  bsKiography.  Vol  I  Cat* 
Ion.  II  R  .  ct  al.  (1989.  ssp ,  .MP  2574 

Procerdmp  :I9*9.  4:5r ,  SR  09-39 

MMriv  of  the  mechaRKal  properties  of  kc  XNhter-Menge. 

I A .  et  al.  (198*  p  *7.99j  .MP  26«7 

Wieter  Kndgmg  eicrcise  on  t^l  lee  Fort  McCoy.  Wiieon- 
tm.  |9i8  Coutermarsh.  BA.  24pi 

.SR  9O.I0 

Thermal  infrared  survey  of  winter  tradt  at  E*rt  Wamwnght 
CoCmi.  ^  \! .  r.  al.  (|99n.  lap ,  SR  90-I7 

Military  rrvearrii 

Mme  detrcti-wt  uviog  ivwi.staavordai  radar  laN«rat«>rv  .rvts 
Dean.  A  M .  Jr .  rt  aL  |198Z.  rsp ,  .SR  *4-22 

tre  prRCtratina  trvtv  f-arna.  N  |l .  et  aL  (1985.  P-22J* 

MP20I4 

I  vea.*ulappw<atw<nof  rRT.\T<>wSnowlllWevt  StaSeigs. 

l-.S.eia*.{l9is.  pn.:a,  MP  2450 

FscM  water  vupptv  on  the  wmte;  hattlefirM  Bouzoun.  |  R  . 
(*.988.  *p«  SR  00.01 


SUBJECT  INDEX 


PCffbnnMice  of  hmmatcd  compoiito  ta  cold.  Dutu.  P.K.. 

ct  al  tint,  ^2d^2tt)  MP  2433 

Bdiavior  of  matcriab  at  low  tcmpcfatufcs.  Dutta.  P.K.. 
ciwt.  dtp.}  SR  tt-o» 

Ocuaol«watcf  partHioa  coefficicntt  for  orfaaopbosphooaus. 

Irittoa.  ICB..  ct  al.  cim.  24^)  SR  M-lt 

Analytical  flMthod  for  deicrmtataf  tctrazcnc  in  »otL  Walsh. 

M.C..  ct  al.  cini.  22p.)  SR  »*I5 

Sfliart  weapont  operability  cabaaccmcaL  Uok.  LE.  Jr.. 
(im.p.lb5-l73|  MP2539 


Aif»tfaaaportablc  Arctic  wooden  shelters.  Flanders.  S.N..  ct 
al.  ttn2.  p.3t5.397.  MP  ISSt 


Eaawininc  antarctic  soib  with  a  scanainp  electron  micro¬ 
scope.  Kumai.  M..  et  aU  {1974.  p.249-252i  .MP  R3I 

Minas 

^icn  soil  characuristics  that  affect  land  miae  functionins. 

Richnioad.  P.W..  (1933.  tlp.|  SR  SMS 

Mine  detection  usiaf  non-sinusoidal  radar:  laboratory  tests. 

Dean.  A.M..  Jr.,  et  al.  (1934. 99p.]  SR  $4*22 

Convcniienal  land  nnacs  in  wiatcr.  Richmond,  P.W*., 
(1934.  23pL)  SR  S4-33 

Mine  detectioo  ta  cold  rctions  iisini  short-pulse  radar.  Ar¬ 
cane.  &A..  (1935.  13^)  SR  •S-23 

Land  mines  in  winter.  Rklunood.  P.W..  (1939.  lOpj 

SR  39-11 


Isua.  Greenland;  Racier  freezins  study.  Ashton.  C.D.. 
(1973.  P.253'2341  MPI174 


Vehicle  mabiliiy  over  snow,  ttobdcll.  C.L..  (1937.  p.235- 
233|  MP  2423 

Arctic  inability  problems.  Abde.  G..  (1937.  p.237.239] 

MP  2421 

Mibililr  worhiiv  group  reporL  MaisdeO.  GL.  ct  al. 
(1937.  pJ73-274|  MP  2423 

Madab 

SyMhesia  and  msdcling  of  the  iorrow.  Alaska,  ccotystesn. 

Csuiambe.  KN..  ct  aL  (1970.  p.44-49s  .MP  934 

Abiotic  overview  of  the  Tundra  liame  Prograia.  1971. 

Wetter.  C..etal.  (1971.  p.173-131]  MP933 

kc  farcca  m  model  stracturcs.  Zabilonsky.  UJ..  ct  al. 

(1975.  p.40(M07|  MP  333 

tee  farcca  on  linidered  struct vres.  Psbilsntby.  U..  <t  at 
(1975.p.l37.393i  .MP334 

ThiduMSS  and  rouahnesa  variations  of  arctic  multiyear  sea  ice. 

Ackley.  S.F..  et  d.  (1973.  25p.]  CX  73-13 

Oeneration of nsnaff from sobarffic snowpocks.  Dgnae.T. 

ecaL(t973.P477-a5i  MP333 

Csmputcr  program  foe  dctennini.vg  ekctrkal  rcsbunec  « 
noahouyncom  grsunl.  Arcunc.  SJU  (1977^3|^^^ 

Coamuaef  modehng  of  terrain  mo  Jificatisni  m  the  arctic  and 
subarctic.  Oulcalt.&l..ctat.(19^.^24.3^) 

MP97I 

Rciiiincy  uf  sdt  under  asphalt  during  frecring  and  thawing. 

isiMMon.T.C,  Cl  aL  (1973.  p^332-34l|  MP  1133 

Lysuncters  validate  waMewater  renovacien  maids.  Iskan- 
dir.LIUctaL(1973.1Ipi|  SR7t-l2 

Hydraulic  arndd  investigatian  af  dnfriag  snow  Wuebhen. 

SX^  (1973.  29pi)  CR  73-13 

Regda^  and  the  dcfanaaciaeaf  wet  snow  Calheck.S.C. 

ct  aL  |197g.  PL339-350)  MP  1172 

Maddiag  snow  cmer  runaff  mccbng.  Sep.  197f.  Codvek. 

SC.  ed.  (1979. 432rj  SR  79-33 

Acauatk  cmiseian  response  in  pdjcryitafr^c  materials.  St 
Lawrence.  W.F,  (1979.  ^3:3-2:3)  .MP  1244 

Maddiag  af  kc  in  rivers.  Asluon.  GO..  (1979.  p.14’1- 
I4/23|  MP  1335 

hfuki  year  pressure  ridges  in  die  Canadian  ttrasfarx  Sea 
Wright.  t..ctal  (1979.  p.107.124,  MP  1229 

Vainmctric  consatuthe  law  for  snow  ttrown.  R  I_  (I9S<S. 

RI3I-135}  MP  1333 

PrsMcmi  of  die  seas  ant!  sea  ke  rone  Wceks.WF.(iaf<k 
p.1.35}  -MP  1293 

Sea  kc  growth,  dnft.  and  decay.  HMcr.  WO,  111.(1990. 

M4I-209J  MP  1293 

Hydralsmc  ■■Irliag  fram  Landsat  land  cover  dau 
McKam.  RU  ct  aL  (1934. 19^t  SR  34-31 

Ocean  cirraiatisn:  its  effect  on  seasonal  sca-scc  ssadsdons 
Hiblef.  W.D,  IIL  ct  al  (1934.  p4t9-49:|  MP  IT33 

Heat  and  anururc  transfer  tn  frost-heavtag  soiH.  Guyaon. 

CUctaL(l934.p.3J3-34J2  .MP  17«S 

Carenovia  Creek  Modd  data  acomsitssn  system  Rraseti. 

RM.  ct  aL  (1915.  P.I424-U292  MP  2393 

ImtemneawirnlWanafl.ftngifcgoeccpndd  /^daesky. 

U,  (1915.  p^U3d-14J5)  MP  2391 

Carpa  M  engmeers  seek  ice  soSuttoes  Frankensum.  G  E. 

(l937.pL^7,  MP22I9 

Sumencal  nmditiow  of  foM-year  sea  ice  Cos.  G  F  S .  et 
aL(1933.^l2.4<a.|:.aaO)  MP  2434 

Comparmne  nwidd  tests  m  KC  of  a  Caaa&m  Cnast  Gsard  R  • 
ctea  kcbecahCT  Tatmelant.  JC,  et  aL  (1930.  {. 

1/13]  MP  2751 

hfodd  tests  on  an  krtecaker  at  two  fnetaonfartoes  Tami- 
daui.JC.  (1*39,^774.734,  MP  2*22 

CRREL wwfmoogwc soney. Feme  AFR  K«hoaen.C  .et 
aL|l97?.  lOpi  .<R  77-32 


Infrared  detective:  thermograms  and  roof  moisture.  Kor- 
hoAcn.C.ctat.(i977.p4ta4,  MP  Ml 

Detection  of  moisiurc  in  construction  materials.  Morey. 

R.M.ctsl.  (1977.9P)  CR  77-2$ 

CRREL  roof  moiMure  survey,  ttuildtng  203  Rock  Island  Arse- 
naL  Korhoncn.C.etaL(t977.3p2  SR  77-43 

Effects  of  moisture  and  frceic-thaw  on  rigid  thermal  insula¬ 
tions.  Kaplar.  C.W..  (1973.  p.403-4l7,  MP  1335 
Detecting  wet  roof  insdation  with  a  hand-held  infrared  cam¬ 
era.  Korhoeen.  C.et  aL  (1973.  p  A9-A15} 

MP  1213 

Infrared  thermogra^y  of  buildings— a  bibliography  with  ab¬ 
stracts.  .MarshalL  SJ,  (1979. 47p ,  SR  7941 

Drainage  and  frost  action  criteria  for  a  pavement  design. 

tterg.  R  L.  (1979.  51p,  SR  79-1$ 

Roof  mobturc  survey— U.5.  Military  Academy.  Korhonen. 

C .  ct  at.  (1979. 3  fcfs.|  SR  79-14 

Roofs  tn  cold  redons.  Tobiasson.  W..  (1930.  21p.; 

MP  1433 

window  pccformancc  in  catfcmc  cold.  Flanders.  S.S..  ct  aL 
(l931.p.J94-40f,  MPI393 

Roof  mocstufc  surveys.  Tobiasson.  aL  (1931.  tSp.} 

SR  31-31 

Can  wet  roof  insdation  be  dried  ouL  Tobiasson.  W’..  ct  at. 

(1933.p4244J9i  MP  1539 

Condensation  control  tn  low-slopc  roofs.  Tobiasson.  W.. 

(1915.  p  47-59,  MP2339 

Vapor  drive  maps  of  the  U3.A.  Tobiasson.  W,.ctal.( 1 934. 

7p.  4-  graphs,  MP  2341 

Vents  and  sapor  retarders  for  roofs.  Tobiasson.  W,  (1934. 

lip,  MP2244 

Vents  and  vapor  retarders  for  tools.  Tobiasion.  (1937. 

P3O-90]  MP  2352 

Wood-frame  roofs  and  moisture.  Tobsaaacn.  W*..  (1933. 
P33-37,  .MP  2343 

Mabturr  drteetlan 

Hand-held  infrared  systems  foe  detecting  roof  mobturc. 

Tobiasson.  W'..  et  aL  (1977.  ^24l-27i)  MP  1393 

Roof mobti-rcsurvcyv  Tobiasson.  W..  (1912.  pl43-144|{^ 

Mobturc  detection  tn  roofs  with  ceSdar  plastk  fnsulation. 

Koehoxm.  C.  ct  aL  (1932.  22p.|  SR  3247 

Infrared  miction  of  new  roofs.  Korhonen.  C.  (1932. 

t4p.,  SR  32-33 

Roof  mobturc  surreys,  current  state  of  the  technology. 

Tobiasson.  W..  (1933.  p24.3l|  MP  1423 

Locating  wet  ceilular  pla^  insobtien  in  recently  construct¬ 
ed  roofs  Korbonc::.  C.  ct  aL  (1933.  plil-liJ, 

MP  1729 

Cpetpnroon  of  acnal  So  on-tbe-roef  infrared  nMisture  surveys. 

Korhonen.  C.  et  at  (1933.  p95-105,  MP  1739 

US.  Air  Force  roof  coeditton  mica  ssneyt  Fl  Crccly.  AIm- 
U  Cootermanh.  RA,  (1934. 47p)  SR  3443 

Roof  mobturc  surveys:  yesterday,  today  and  tomorrow. 
Tobcasson,  W*,  et  at  (tM5.  pi43i'443  -f  fws., 

MP2343 

Aerial  roof  mecsture  surveys.  Tobiasson.  W,  (1995.  p424> 
425,  -MP  2322 

Lessons  learned  from  examsaaciaa  of  membrane  roob  «  Alas- 
ka^  Tobiasson.  W,  ct  aL  (1934.  ^^7?-290, 

MP2333 

Arboene  roof  mobturc  smveys.  Tobiasson.  W',  (1934. 

^45-47,  MP  2139 

Infrared  lestmg  for  leaks  ta  new  roofs.  Korhoeen.  C, 
llM7.pa9.54,  MP2232 

Method  f«  coe^tmg  abbocne  mffared  roof  mobturc  ssr- 
vcyv  Tobiasson.  W..|{9$f.p^504 1,  MP  2434 

Sondcstraetne  evafsstsonof  ssocsMcc  aigratMS  m  msdataoe 
materul  Ayociade.OA,  (1939.  p.|  1 1-121, 

MP27I4 

Mobcure  meters 

llasd-held  tsfrared  systems  foe  dctectmg  roof  mobturc. 

Totuass^  W..  et  jL  (1977.  p^:*i-:7|,  MP  1399 

Lysuseters  vaSsdate  wastewater  reaosatsoe  models.  Iskaa- 
dar.  Ik.<tal.|t973.llp.,  5R  73-12 

Recomaeeadations  for  tmpScmentmg  roof  mocsture  surveys  m 
Ute  VS  Army  (I«7>.  fp,  5R  7841 

Mvbturr  tranrter 

Esergv  bslaeec  and  runoff  frres  a  subarctic  saowpack 
riKc.  AG,esaL(l973.29p,  CR  74-n 

Tracer  fBosement  through  sso«  Colbeek.  SC.  (1*77. 

?:55-;4:,  mp  it93 

Mamtammg  bsUmp  «a  the  AretK  Tcbusion.  W.  ct  al. 

il»77.  y  244-251,  MP  1933 

Research  on  r«w4  mocstore  deteetsoe.  ToXiassoo.  W.  et  aL 
s!s73.ap,  SR  73-29 

Rivf  tsoetture  survey  Korhonea.  C.  ct  aL  (1933,  Jlp, 

.SR  33-14 

Montme  gam  and  its  dtermaS  c<mse^uewce  foe  coesason  r*«< 
msdate-ms  Tobcaswm.  W,  ct  aL  (l^M.  p4.|b, 

MP  1341 

Twii  igjmeaiWjl  smScI  od <oeyCcd  heat  and  mocsture  iraav 
poet  m  froc  beavmg  soels  Gvvmon.  G  L.  et  ak  (19S4. 
pvl-wi,  MP  1473 

5ee-te  sb^ci  of  lee  segregaTswy  mmg  as  analytic  fuseta^  to 
s&^el  hea:  and  wt-water  floo  ItroenadVa.  T  V.  ||.et  al. 
,]US4,  pWS.:04*  MP2I34 

i  feat  and  evwstvee  transfer  m  frost-beasmg  tocl»  Geyisuvt. 

G  L.  et  aL  .1954.  p  i.ta-scy,  MP  1745 

Partia*  ^cftfuatM  of  a  thaw  letsemen;  model  fmmoe. 

«i  1.  e:  iL  r  l»‘2*,  MP  1*24 


Roughness  and  transfer  coefTicients  over  snow  and  sea  kc. 

And-teas.  EL.  (1934.  19p.,  CR3M9 

Thermal  and  size  evolution  of  sea  spray  droplets.  Andreas. 

EL.  (1939.  37p.,  CR  39-11 

Ettvuonfficnt  of  wintertime  leads  and  polynyas.  Andreas. 

EL.  (1939.  p  273-213,  MP  2439 

Sludge  dewateriRg  by  natural  freeze-thaw  MarteL  CJ, 
(1990.  p.l  14-122,  MP27I4 

Makculnr  structure 

Octanol-iratcr  partition  coefTtcicats  (or  orgrnophmphonitcs. 
Britton.  K.R..  et  aL  (1933.  24p,  SR3R>lt 

MunHurs 

Automatk  data  collection  equipment  for  sweanographk  ap- 
plkatiofi.  Dean.  AM.Jr,(l97$.p.ll}t-ll2i, 

MP  1328 

Dynamic  ke  breakup  control  for  the  Connecticut  River  near 
Wtr.isor.  Vermont-  FerrkL  M  C,  et  uL  (1933.  p;245- 
253,  MP  2449 

Monitoring  pavement  performance  in  seasonal  frust  arcaa. 
8crg.RL.(l9l9.p.l0.l9,  MP  2944 

Maraines 

Antarctic  soil  studies  using  a  scanning  eketron  mkroscopc. 

KttM»i.M..ctaL{197S.^10#-ll2,  MP  1334 

Dtamkteas  at  the  mar^  of  the  Matanuska  Clackr.  Alaaka. 
UwseA.D.E,(193i.p73-34,  MP  1442 

Mosnes 

Tundra  cttvironaicat  at  Barrow.  Alaska.  Ruaactt.F.L.etaL 
(1975.^73-l24,  MP1393 

i^s^vvv  wmcsvu 

Rletcr  sir  poUutiot*  at  Fairbanks.  Alaska.  Coetes.  H  J,  ct  aL 
(193t.p9l2-523|  MP  1299 

Shallow  snow  model  for  predicting  vchklc  performance. 

Harrbott.  W.L,  (1931.  2!m  CR  31-23 

IST\*S  workshop  on  bfr  p^onnance  under  vrinicr  conii 
liens.  1933.  (1935.  177p  ,  SR  R9-t9 

Vehicle  (or  cold  rtgient  mnjihty  measurefnenu.  tIabdcR. 

G.L.  (1935.  p.9-20,  MP  2344 

Rutter  tire  tests:  1930-31.  BUbddL  C.U  ct  aL  cl935. 

^!35-l51)  MP2R39 

Field  demottstraiion  of  traction  testing  procedures-  Blab- 
driLCL.(19t5.p.l74,  MP2BM 

Instrumented  vehkSe  for  the  measurement  of  anobdky  param¬ 
eters.  BeabdefL  G  L.  (1933.  p.3n.MI|  MP  2434 

MOUNTAINS 

Ccoloty  and  physiography  of  cold  regioas.  Scearwn.  SR., 
(1945. 40pi,  MI-AI 

Moanlahm 

Atmospheric  king  rates  with  eSevmion  on  northem  New  Eag- 

land  cBoonuiM.  U-S.A  Ryenen.  CC,  (I99(L 


Pochole  primer;  a  public  adaeubtraior'siuide  to  an lenTinf 
ing  and  mar.sgmg  the  pwtholc  peoMrm.  Eaten.  RA, 
^d.tI931.:4p.,  MPHM 

Nalcds 

Thermal  infrared  survey  of  winter  crafis  it  Fort  W’amwriglN. 
CoCms.  CM,  G  aL  (1990.  Ibp.,  SR  93-17 

Nateoaf  reaauoeas 

Cold  dssateucdstio  delivery  design  mantook  Smith.  D.W*, 
G  aL  (1979.  <JOO  leaves,  MP  1273 

Offshore  (ui  m  the  Alaskan  .Atgic.  Weeks.  W*  F,  G  aL 

(1934.  p.37i>J7f2  MP  1742 

Constramu  and  appeouehes  a  high  (atiradc  na^eral  resource 
samphag  and  research.  SlauGtter.  CW-.  G  hL  (1934. 
p.41-44,  MP2312 

Nurigateon 

llebeopter  snow  obsasratwe  sub^cst.  EhcrssSe.  J  F, 
(IW.  p.359.J?a,  MP  2394 

Dste  acqunstsMi  foe  rcfngG^d  phyvseal  model  Xufeh. 
JE.{l9l7.p»3-34|,  MP225I 

Nitrate  deposits 

Nitrate (^Gcotues a aatar crir vnow  md^rsL  ParlG.B-C, 
G  aL  (1932.  {\243-24y,  MP  1991 

Nkropm  butopes 

MGhodrmgy  mtrogen  tsocope  asalyves  G  CRREL  Jes- 
Ims.  TF,  G  »*.  (1973.  57p,  SR  7343 

Nobe  (soandl 

Audb^ywTtha  and  outside  deposited  snow  Johnsoa.JB. 

(193$.  p  1 5«-U:«  MP1943 

Molcl  vtu&ev  ad s^a<c  srfuse  mterfGesce  a  fr<  ^irtpr  biBg 

radar  Areoee.  SA,  G  aL  (1*35.  2Jp,  CR  39-19 

Norway 

Lou  prastfc  weather  syvtems  Band  around  NoewegsM  wa¬ 
ters  hdcSo.  MA.tl93«>.p5M93  MP3i8| 

Notrics 

HeG  teansfG  he?uee%  water  ,Gs  mid  ve  KoAs  yea.V-C, 

,SU?n.P  MP332 

Nwdear  ctpl«vims 

AnaHves  id  evfwwsvGy  gewer^d  gr«wmd  m^teMss  cttsg 
Fosrw?  techjuqurs  33osm.  SF  .  ei  G.  (i**^  34pj 

CR  74-28 

Pre^d-w  <d  evpli-snefv  dmrs  relanve  ^iffacemeutv  -a 

rocks  . . .  ;ty|  CRil-U 

NueSear  magnate  rri  ■uaacr 

NMR  phate  c-wapmiTxa  meavwrment*  on  mon:  s^v 
Txe.  AR  .  G  a:.  y  II  U,  .MP  1213 

rafforeuwater  f^wtentv^i^^mnTepermafrovtdetGmsed 
kv  eucteat  B4gse^  revouante  TKt.  A  R .  G  aL  (1*30. 

MP14I2 


SUBJECT  INDEX 


HrnitmmtmMctmmmet  (emt) 

Krlifimfcr^  kcc«ccti  tkc  kt  md  mfnttm  wwur  pkata  im 
inttmamL  Tkc.  A.IU  ct  *1.  flMZ.  If^l  CKtMS 
Eflcctt  vfiMiMtic  ^MtadOM  iW  water  cwMcM  M 

Mib.  Tkc.  A.9L,  ct  aL  cl^.  I7M 

Sail  wn<r>iuaiiilaa<»aft>ira  waitf  caatcataadtciii»tf»« 
tare.  X«.  X.  ct  al  {IMS.  MP  IM2 

Rdaliaaibi^  fcctwcca  freeziaf  ami  water  caatcac  ia  »aa4r 
laa«.  ibefc.  PJw  ct  al.  il9U.  CR  M-M 

CaHratca water  catfac af aaia.  SwiikM.W^ctalcl»71. 

tir.)  CRM-IS 

Ualraica  water  caatcat  af  aaiwfwWrf  fratca  silt.  Tkc. 

A.IL.  ct  aL  ctnt.  17^1  CR  M>I9 

Plrc<ictiaf  aafrtica  water  caatcat  Mwriar  af  a  aaA  Mack. 
P.R^ctaLcl9W.pi54^  MPlftT? 


HyacfWtw  rcfi^SMCa  ««  Rcarfift  Sea  tenawe 

Se^XC^ctaLftnt.  :«f.|  CRfl-«2 

SakKa  trewebs^  ia  ^  Arctk  MeSar. 

U2i  MP  144« 

Sdkaca  trraclaag  ia  tkc  Arctic  MeSw, 

CR1M7 

Site  iattotwarwaif  awl  nk»r>,*irai»^»cifkaaK»iar»g»rfc» 
Ownl«i«AEJ.(l*ai.  1*^1  $R  11*24 

i*alcTiria#wfdw  Arctic  >cafi«wcS<ca^cccriafr*ry*x^ 

tl«t:.|4!^)  SRU*2S 

Iccaowwf  »wtSwAlaakaa»Mf»4;kclicxi£#«t$ca 
WF,ctaL{!M|.M^  a  au^  €Rt>'2l 

y>aie?rila4ifcitica^ct»w4»cc4»wfift«itkcAli>kJa5acg 
#4  dw  UcaaCwt  S^  WerU  V  F.  ct  aL  {IMa.  ?  •!>. 
2M]  MP  ISM 

yaktea  yierwjfeot  fci*n>wti  a  *w  tkc  Atailaa  dwX  S<2- 
aaaa.  P.V,  ct  aL  |tn4.  p  7M2|  MP  Ii52 

ScaK  «4  tea  itt  iaHrc4  •'Wfo  at  dc  »ca  &»e  Wrrkt. 

m*  ct  aL  p  i:4-Uh  MP  1917 

MaafWtf  rriwwic  tcjAir4  Scaeafo  cw^  (7C  ScS- 

maiw,  P.%'.  ct  aL  p  IM-Ut,  MP  1911 

%‘Bm  m  r<*ift  irr  ni'nrr^'^ia  cn  hitI  nlc^n 

•Ckc  p<4ar  *cca»  Vrclt.  «'F.  ct  aL  flMC.  a  :f9- 
:a«j  MP  I9M 

Sccpiawckajar4Mu£>Wft  la9>aw.€^A.ct  aLtS^M-.f  «7. 

M,  MP  :iM 


tee  Mcicataaa  actmlp  af  tacarctic  aiiriar  ■icruafpaiiau. 
Pkrkcr.  t-V^  ct  aL  |19«5,  ^129-121]  MP  2217 

Strata  caergy  faihm  criicraaa  be  S2  (ircaiiwatcr  kc  ta  llcaarc. 
CMc;D.SL|l9M.F209*2t5i  MP  24M 

i^awMai  cpcic 

^opact  W  atkaa  waatewater  rewe  ia  eaU  regia  ai  aw  hw4 
ttcatawat  syiicaw  Itkaagar*  LK,  >1979.  32p| 

MP  2452 

Uptake  at  aairiiati  kjr  plaata  irrigaee^  widi  aattcaatcr. 

Oapp.  CC,  ct  aL  |197g.  FJ95-l9i|  MP  ItSt 

Maimkdi/tf  at  farage  grin  la  aaatcaater  rrigatiia. 

falaaa.  AJ^  ct  aL  (19^  FtST-tk}}  MP  1155 

Ma9cHtcattrafaafcdiiartalaw9treata>tatafwnacwaicr.. 

SclM.K.M^ctaL(19ML49pL}  CRM>t2 

Nkraaca  ia  am  amtkmi  Raw  aaatcaatcr  trraeicaf  aytum. 

On.  ILL.  ct  aL  fIMO.  3}pL|  SR  •9-19 

Pywaawn  9t  NM4  aag  N05  ai  crappel  wA  kritatei  wick 
waateaaicf.  Itkaaiaf.  UU  ct  aL  tl990. 29pn 

SRM-TT 

Arctic  ceawtcai:  tkc  caawal  ti4ra  at  iarraw.  Alatka. 

•ewwa.5,«9.(t9M.57lF)  MP  1555 

Aadfiii  afpraccaaoaf  pn'aiirir  pragacia  ia  ttatgra  gyaatk 
ficaMb  ^cuca.  UL.  ct  aL  |tMI.  pu2t5-559| 

MP  I4J5 

Haat  grawtfc aa a pratcl aaft  greet lii  wr  itafcn  Pi^ia. 

AJ.ctaLilMI.9pLI  SRtl-94 

59a9dMg  S  traaapaet  aw9  traatSactaaiHiWt  ia  Sets. 

IU4.  ct  aL  (IMI.  pJ55*24|]  MP  t44g 

Magdiagaitruea  tnatptrt  aa4 1  ^aatgir  a  >f '  ae  jaxgfc  1 
V^iMaa.  bki9tr.  UC,  ct  aL  (I99t.  p  «95-5I:i 

MP  1441 


Ocd  raertati 

•a>cSac9aUaati4aSfiaskiagatCaaktalci.Alaaka.  Catta. 

L.W^  (1975.  t  iF]  MP  1525 

(jrcabtiaa  aad  irhtitaT  iauikaiiia  ia  Caa9  laleL  Abika. 

Catta.  L.W.  (1979.  f205*227|  MPt9S 

tateliac  9au  oa  tkc  Bcoatgrapfcr  af  Caak  lalct.  Alaakj. 

Catta.  I.W..  (1979.  g4pL|  CR  79-25 

Raiacaaisatrapf  aftcakc.  Ka*ao.A.ctaL  (1979.^171- 
20t|  MPIIll 

Preferred  cerica!  oricatermac  ut  Arctic  Occaa  (tai  kc 
m'cckj.  W.F..  et  aL  (1979.  24fi  CR79-ki 

Raiar  aaiittripy  ai  aea  ke.  Kataea.  A.  ct  aL  |I979. 

PJ9057.9049]  MP  1159 

Satme  rctahi  fraai  a  liaetr  litcaat  aMrfc!  af  tke  Arctk  ke 
caccr.  HMcr.W.O.ItL<taLcl979.F295-5»4] 

MPtMt 

Aaitatrepic  petpcftio  aca  tee.  Kavaca.  A.ctaLct979. 

f5749-5759i  MP  1299 

CrpcalaligtMacacaiatketiMkcaf  Arcik  Abaka.  Weeks. 

«*.F.  ct  aL  (1979.  2Ifi  CR  79^22 

Cryatal  aitgaMcataia  tkc  bMkraf  Arctk  Alaaka.  Weeka. 

»^F.ctaLtt999.Flt57-it4g|  MP  1277 

Pfcpka!  peapcTtici  a4  ica  ke  ami  amier  ice  carteac  acieata- 
twi.  Kavaca.  A.  c:aL|1999.Fl99-l55|  MP  1525 
Oecacic  WwUarj^ifCf  Ceaima  aa9  aadRaiw  at  grift  i«»- 
tkat.  M<nwc.MC.tl999.Ff7Fgg4,  MP  1599 

Sea  ke  aatitcripf.  dectramgaetk  piMpeniti  ami  atreagik. 

Kavaca.  A.  ct  aL  (1999.  t9pL|  CR99>29 

Met  carrea:  awaaaeeg  wirfi  SoMt-t  ^adwik  apcnacc  ra9ar. 

Skwagw.  O.H.  ct  aL  tlMg.  Pl55->7|  MP  1491 

Itevk*  af  aewke  weatkee  fdtciMwktpa  ia  rik  Saatkem  Hes- 
npltrrc.  AeUcr.lF.(IMI.Fi27.|59)  MP  1459 

ke  gatfRatita  ami  wiaier  tmeiact  eweabiw.  Kttkewtk 
iar.Abaka.  Catbu  t.W,  (1991.  F995-I09ti 

MP  1942 

lee  fc>frilatiiaaagwiaacraccaa<ir«,tbeka,yarkfii  9af. 

Atoka.  Cacaa.  L.V.  (IMl.  45fL|  CR  91-22 

ke  gyawtfc  aag  rifeatotva  ia  Karkrwtl  Ray.  Atoka.  Ddf. 

SJ^.  (tM2.  fXQI-<09|  MP  1591 

tee  iiitrAaei  i  ■  la  I  a  attr nrratoi  »a.  Kackc—k  Ray.  Altai  i 
Caeta.  L.V.  (I9t2.  M2t-455|  MP  1599 

E9feiet»  ai  caagaetiijty  am  ktgk>foalaCHw  iaipabe  ragw 

iiorikag  Maecy.  AMLct  jL|1M2.  ITfs 

CR  92-12 

Occatt  orcabiac  kt  cgfeet  «w  maMto  soke  ttoabiaa. 
KAkr.  W.O.  IIL  <t  aL  |IM4.  f499-49:|  MP  1799 


gabg a^  an  awtn.  pBtoJW.AJ.etaL(l99l.  I9fs 

CR9I49 

Scv«w-ytar  pokeaHwee  af  CR9CL  abw-CMe  bw4  tratatcat 
pfcatypea.  5cakto,T.F.ctkL|lMl.  25p.] 

SR  91-12 

Sag  toerakkiw.  toMna.  L.  ct  aL  (IMI.  pJt-4<] 

MP  1755 

WwtcwaacrtfeiHatWapeaiaeyycibwratctawgtrcaowcat 
ajaaeaa.  Iraki.  TJ.  ct  aL  |IMI.  44Ft  CR9I-I4 
EAcet  at aaJ  fcwpcrataec  aw  aitrificatMa  Uaestea.  ^tier. 

LV.ctaLtl9ll.27p|  SR  91-55 

Otertkw  at  atageb  aaei  ia  Iaa4  cmacai  «f  waacewatcr 
hkmto.  IX.  (199L  27f]  SR  9241 

Ifadieailfal  Matabu  at  aigrtpea  icracn  b  aaA, 
Setoa.  HJR.  ct  aL  |I9S5.  f24|-24I|  MP  JMI 

US.  taagrakaiepalkcaeiMi  to.  •ria.I.claLcIMl. 
29^1  SR  95-29 


Cfctwaa^eSart  fr«ai  ikr  «cg4cS  Sea. 
•oci.  XIU  (1999.  Mfi 


Draw.  AM.  5r,  (i97L  ^1111-1121 


gBwn.  WcAv.  W  F.  ct  A  ||M*.  p  jcw-IMj 

MP  2219 

Scafliwt  tcBpCTsir  awl  tabresjC  m4«rtn«r* 
PV.ctaLitMC.  I«P|  CRP94I 

Oyaawsc  ntficwev  at  •ceWrf-^Mtai  ttctTMtWtan  Rkm. 

bw.ctaL(l999.Fl>**l9t}  XF  M44 


Prttnkaia  ami  pcrfcrtio  at  aakica  pertaafr  att  af  tke  9caa 
tot  Sea.  SfffBiaa.  P.V^  ct  aL  (1979.  f95-1I^^ 

feraMrak  kcacatk  tkc  icaatot  Sea:  acac  ftaffcte  9ay. 
Atoka.  ScOauae.  P.V..  ct  aL  ilMO.  f55-49| 

MP  1599 

rrakkaB  af  tkc  teat  variveaketBte.  «*ctifcWJ^(l999. 

mV  tm 

famtiauam*  af  kractaecv  ia  pato  waicrv  CTwakcebia. 
KJ,(I9fl.  |4pt  SR  91-25 


gM.  rWiBkfflac.  E5,  (im.  lip.}  SR  91-59 

Offifcirc  airrki'a  awf  Arctk  cagsaccriag,  vyatpaaitm. 

1M5.  (1995.  9l5r.]  MP  1591 

tcctcaeiagaetfceAtolaatkrifaftteictafirtSca,  Wecki. 

W.F..  ct  aL  (IM5. 54^  4  ipi  CR  95-21 

Ofbkare  ag  M  tke  Atoki  Arctic  «ccU.  WF,  ct  kL 
(1994.  pJ7|-579)  MP1745 


1995.  (1995.  2  valci  MP  2199 

Tapkai  gaftkain-  CaU  Rcgkm  Tcetoifigy  ta  toe.  Ua- 
ti.S.etaLf*995.Fi:'l5]  MP5n7 

■’  Mr 'mi 

pactaWe  Sto  wacce  ke  ieSL  TaeUt.  WR.  ct  M.  (1999. 

f549.544|  MP  2592 

|atc*aaci»wal  ORttore  .MrrSaain  awg  Aetk  Cagtarrriag 
$)■!  .lira.  1997.  (m7.  4  aab^j  MP  2IM 

Camtrrtaee  am  ■Ififcirr  Brrkwttrt  ami  Arctk  l■^iafr^ta9. 

9dk.  1999.  (1999.  47tol  w  5MI 

Camitrtace  am  ifhfcirr  Brektaan  ami  acci  i  ipjanriig. 
9tk.  1999.  tlMO.  559m  MP  2599 


F954Ts 

MPtkM 


MP959 

LJ.ctaL 
5iP999 
iL  gifrr. 

MP9i9 
eea.  Kerr. 
CR79-IS 


Daguckkc-aecaaaatgcl  HMcr.V.O^ttLctaLiltl?. 

FMM615)  MP22J9 

Caapkf  i-ke-accaa  maiek.  HMcr.  V.D«  IIL  tlMT. 

M5M57|  59P54t2 

Oe  jtlctogdwkaratSajcal^BrBfaeafghe  Arctic  Ofcaw 
HMcf.  V.O,  IIL  |14ML  f247.250^  MP  n59 


^at  wYti 


MPI929 

laecnatMawl  V«cUkipaw  tkcScaavaaf  Sea  ke  Tame.  Mwe- 
UTcy.  C^ktoi.  FA  29-MkJ.  1979.  Aagenca.  RC, 
cA  (l^M,  lITpi  MPI292 

^•ASdafckcvcaweaSveakceawc  WcHx.  V  F.|S99A 
fI-15}  MP  1295 

fkyvBc^  ««cmfrafky  at  Ae  ifae>eal  tea  we  nr 
SkrVe.  M  C.  (1490.  f«5-I52|  MP  1294 

Arctic  Occaa  tcBpcraewc.  aatoey  at^  graaev.  M«r<k-May 
|a?9  McrSec.  MG.|X9t|.:«p,  SR  •!-# 

McvwcaSc  wr-vT  ^coa  wAcractww  nyfrurm  JAav- 
cotea.OM.eA  (1494.  I7«r|  SR  94-29 

A<sw  rciearA  af  tke  defSueo.  V«44  (1994. 124Fi 

MPr-45 

Ocvn 

Cvttidf  ttof  tea  we  aw«4ct  Rtc^  CM.  ct  aL  t|9«^ 

p259.2«:,  MP  2?59 

Arctwr<tcarAoftket'str4Se«;n.V«44  ||9acL  ccp, 

MP2795 

ORAiff  ItR  n 

Dctocatiaw  jw4  capBceJBg  ckaeaetcnkio  at  fettuiraas 

VeaeVN  dbr  RcakWt  Sea  ScThvvt*.  P\  .  ct  aL  (1974^ 
pytl-CM,  MPI577 

OpcragianaT  reran  |9?»  LSACRUtL-LSOS  wAto  ycroa- 
&MS  yr^tyrn  Rcaitot  Sex  Atoka  SrStsaiaL  P  V.ct  A 
(197*.2Ari  SR  74-12 

Drifvej*»«w  awl  rrgxaetryag  ckaeactmtsio  at  fmuttms 
kracjck  skr  Sea  SeflBaTat,  P\  .  ct  aL  tl9*A 

p  MP  919 

ZVtorstMw  awl  ra^sreneg  fkaracVnisw*  at  fttmaSsaas 
tkr  Peattot  Sea  Sc&bbw.  P  V.  cl  iL  (197?. 
P  MP  1977 

S97-C9tlEl  A^SGSrctBtt-Mtye^asReatfMlIcxAto- 
Vx'^v'asHwaZrcpwt  st  W  wxPV.«5ri,(l9*?.iap* 

SR  77-41 

fV-4kgg»*f^>k«»f  kftototSca  bc^. 

0.ctaL|«97t.p4.|!,  Mri259 

PcacwtCMk  tact  B  eCktea  pm*j£r*»L  Praftf  Art.  AIiAa 
l&MSL.ettL(:9?a^<«p,  017447 


ScraetBcaiwkcBgritcgwaacr.  AMar.A-(l9?A 

lairitigaiia  tf irf  farn  la  irTinI  ifvftwn 
X.  ct  aL  (1974.  I55fs 

Sraeitfitjfviriirt  ai  BArckxakerifFwgaaf g 
rates.  HAlcs.  W.S>«  IIL  (1975.  Fif-llty 

ke  tore*  «w  liaifamf  scraetux  Tj/kSmAj. 
(1975.  f5I7-5M| 

5*Aac  River  krcakap  t97A  jitonw.  P^.  ct 
|u55:.59*j 

ilwiHitococaertcgWfiiacrigwrueaactv 
AD^  (IfTA  9p) 

ke  bfciiraeicy  facBwes  to  ativsag  we  yrilfci. 
tm.  C.e,  (1959.  f9M9|j 

rulatiaaj  «f  ttrafttres  ia  fatse  maSefK  O 
EJ«|l9g!.  1«F| 


gwwx  Ctoakrriaia.  £J«(l9fl.  IPf  I  lOT9t-59 

Sea  we  idlfck  tomwin  b  ikr  Renwf  Sea  aw4  Nam 
SiaAAtokx  Kavacs^A.(l99L:Jpt  SR  9l-5f 

Offikm  Berkaain  awg  Actk  cagaaecriag,  tywywaiai, 
1991.  (1995.  915m  5«P  1591 

Pyam'f  iretcraetsec  BScracm  g«awg  nafiwa  m  cnak- 
^  MSbOwea.  M«  (1995.  XVm  CRSMS 

MrAaf  to  kTe-iinTg  we  kw4t  am  iffikar  tsfactwei. 

Jpfcvi  la.  5  9.  ,1995.  Fl24-I29t  5iP5M9 

Prvcectu  af  vgikvec  aertw  tcractwo  Vt  ciyO<actciu  Mc^ 
to.M.{1995.F5Ift-5:;s  5IPM95 

ke  toco  aW  Bwgri  icaegw  tcranwca-  Itatact.  F  D..  ct  aA 
(1995.^779-797,  5«P  M9g 

91i  Murt  iica*  at  tee  Usee*  m  tsiwrtieea-  5  nftt.DS.ctaL 
,1995.^159.155,  5fPI44l 

Ckarartcrwsws  at  »itei  year  ygoage  nffa  Ka»aa.  A. 

-1995.  F  175.192,  MP1999 

OStkwc9cSr«4eawpr«^actMBWc-CP«CTc4waem  Tack- 
cr.  «'R.  (1995.  r  297.:if,  MP  5M4 

kr»c«<Bgai*dir  Atokjwtk«2«g£kcRcaig*eiSca  Rcclic 
4  F.  ct  aL  (I995i.  5ep  *  aap;  CR  9^21 

kr  acTiam  am  pact  at  ettogcwal  aieg  awarg  tsnwswri. 

iV:  C*U-25 

OtS&wec  seckract  taU  .Wsw  rxptBecTwf  ttw^wna. 

1994  ,laf4.  5  ««4t(  'MP  I4?5 

ke  artiiB  aw  tm^  <yVtl*wa£  vgrarttre*  Kas«v  K.  ct  aL 
(1994.^147.,,:.  MPt74| 

Orpralcw^  at  trvtSvtf  %f€xtk  ewergt  am  ^  nprrt  ratw 
atwl  de  tsraciBe  vciMRCt  S»-4W.  PS.  ft  aL  |l9f4. 
y  H5-5743  MP  1799 

Auatae^  at  we  arrrcit-w  *w  ■CA-ee  larwitect  Mwak. 

t.P.,19P4.  Uy,  SR  9444 

AtB^vp^rwtfWg^wtcjtawmea  \SjkL«wrsLL.fl994. 

9:p,  M9442 

toag  raic  MS  vtattMua  tsrvwtga  «aka  Ba-jrr  owfiftiB.v 
SugaU.K.tl994.ap,  CR  94.12 

Oayii*:iftw»t^^»*«^9niwa8«agf»c  ragiteriig  togla.ns. 

|l«tL  y  5«1.574-  MP5972 

9arkSBg  BuCtvw  at  «ra<keA  fUasa-g  ire  tSeelt  AAry, 
MO.ft  jL|S994.  :»p,  SR94.25 

kr  to<o  am  fsfA  icrtwaL  otofrw^g  wrBlwet  v-ev. 

05.fesL{l*«4.  My-  CR94J5 

flietk««r  \SeAkwirt  ae4  .kTi^  tagwefargStimii  waix^dw 
t*t«  ,ia«t  :•«&,  MP2I45 

Skret we toca «w arncjl larwivire  aaevpa^nridCtsaly 

S-a*.  ns.  n  A  ,l9f «.  y  4P.94,  SIP  1915 

.Vf«t*r  we  mwt  totog  itfwtwfv  S>«Qa,  nS.:l9ft.y AL 
at.  Mr2tl9 

LaHkk  wr  ygo*  weavwrrvrM  5-4(»-w.l9.rtaL 

,S^t.  y  »»  14%  MP  1999 


SUBJECT  INDEX 


Sheet  ic<  f«ici*»:mti^>ac*ycr%wi«riT>8Wy. 

Se«^D^ct  at.  (1^5.^40455:  MT  tfH 

Eipcriracc  vich  a  ^  ttrcaa  C*«. 

Sm5.vi252-35t:  siFim 

SlfM^r^cif  Wioefaa  iFihirc»gact^<?>-  Miaat.  LD., 
tm5.|t2i7>2«:2  MP»I« 

TafkaS  iitihain-  04£  Repaes  TeeSaaia^  ar  See.  Ii»> 
laau  S.  ct  at.  tm5.  pl2-l5|  MP  »» 

Rni  7i»?iarty. 

Li«(m5.r25»55,  MPJWZ 

|iBaritmaBa#S*»a«ifCiftiaf  Kcgae<y  afet  ZihAa^y. 

Ul.fm5.p.M54-t05:  3IPJt»l 

Sea  kc  »mi  Ar  Fairvay  lUrl  keiaac,  Kaaac*.  A.  «t  at. 

|tM5.9i25-52:  MP2I«S 

kc  cvact  mragth^yeoras  aacr  aaZ  accA.  Km. 

AJ>,ctaS.tIM4.f^m*>tf:  MPMt 

CraAias  a^  kc  sheet  apoase  rifk  cySsalracat  *a  at  taco. 

Sa«a.DSwce^(It•A^M2:  MP2»lt 

OAhirritrfh—iria^lAfrtktaf'art.’jf  iiiMii.5t3i. 

MPMt 

Sat  Hte»  af  frktsaa  —  kr  krrts  ijiraa*  sctacal  saac" 
ats.  Kae«.IU<t^(I4M.yL52«-555:  MPlhM 

kifact  scr  Carer  jcbI  ycoauKc  As  rayujeescat  sesf;  ««& 
aecstcc.  Sa«i  D^. «t  at. ytJ44'5t4s 

MPJil? 

Fkaarai  ml  Vnrifwt  £i&rr  a^  scr  shem  apts 

swsu.  SaAs.  DSL.  {StH,  9^lf.>5^  MP  21M 
MaArtsesCraf  ice  Carers ao  a  sat^fSr.  y.iW,ui>.  LJ, 
{l«•4.^r747,  MP2Mi 

laicraiCaasaB  OPAirr  54rrtiaaci  ml  A?<m  Caijarcriaf 
Tjiifii'is,  t«(7  cm?.  *  MP  2M» 

kr tuaa  ■laTStapkae a  ijiytg^ ssrsett  SaAkD^. 

imT.  f^t-ius  MP  2m 

AAwaco  «  ice  awcMsacs-IMT.  {IfCT.  at?  : 

MP2JV7 

Atfia^cqaeacaacr  tAaaacsaa  ArCCA  Salfrj.  D.5^.rt 
at.cmT.yu5?-«4)  MPZm 

MachatilpiycTtjoa<gBgaa.yqg«caicc  RacMct-Mrsp^ 
lJU  rt  A.  tm%  fL::M55s  MP  2«2i 

KaCA  ace  sasos  rtnarrwrtr  paparr  Cat.  CFX.. 

flM?.  y^l44!«?2  MP  2m 

Murt^asii  if  piprrln.  aals>fxas  pesatrr  nip  tee. 

ftkMcr.Me^  lA.  c:«t7.  ^  MP  22** 

VaeUat  P«<P  •«  kc  Carers  5r4  suaca^Acaet  ecprv 
SwifTiia^  Tj  o«  cl.  (m?.  2:cf8  m  tr-t? 

metal  ml  IwUst  SiArr  al  Ca«a5«f  arc  shre^  apst 
sMtts  SaAi;.  DS.  (IWt.  r5|.75i  MP  2llf 

Awaic ctcriv^inr - sartiby nper  Mars«.LL.cS 
a£.(m7.fJlt*5l«3  MP24M 

C«a<fr"rarr  oaM>a«  MreSaaocs  mt  Arratf  ijapMsyicbp 
:a. tm. vau  ism. mp2ii7 
%'c9iCka<k«  us:a  al  sic  ssftt  C<  cakaCae^ 

i■Csa^«r7meicrk•^at 

49*8  MF  2551 

kr  ggraa  ■<ii  irrian-i.  ac*ca4  agsWr  igstaagcs 
t(.Jk.|X*ll.p5S5«a  MPMit 

Bcjacses #1  IcVi  c*aa;*l sy^^rggs  hAas.KE. 

lists.  5«fL  »  atroAs  MP  2«55 

MsUah  see  sSm*  rcrastecaicsg  piyarm  Cat.  CFX. 

ll*a.rtUift  MPMU 

RA^Asf  sagracraett  Sar  |<jca»K  tiaes-t  ««c:kT. 
CA.  ft  A.  |LltS.2»:|  MP  2«« 

Cwfcmrr  ats  •Cubr^  fBcAstacs  aal  Attsw  esparmst. 

lata  iiata.  cTa^i  MP  24St 

Caattferrsrr  a«  «<SAacc  xartSaaara  asl  cspEccswc. 

4As.  tm.  |l«kl  »V|  MP  :5M 

XHtfCar  aesaCoea  «r  a  £adea^  Arre  anlr-pg#  srra^^ 
»ac3re>M&'  UtC&vn. VR.rt ^ :<***- r05>2tl: 

MP257* 

Watr'calacd  *rrp  l«  «s>c*n>  scar  a  fiaaCsf  yC^aese 
MA.  LM.  rt  A.  (1*^  MP  25M 

Meteese^  sr»  %tt  SSatiset*  trar#  Cktgiitrsprar  a» 
AkAhs  »a£»lBt.  IS.  at  A.  :!^  F 

MP  2m 

OB  areata  ay 

Ogiiii>ra  *4  sa  sic  .Vaaitatt  .Vfrtae  S^raiv  %  f .  rt  A. 
jiaM.  MP  17*5 

CM^Ah 

trriirCini  f^rr*^  if  nf  rpTt  amf  ffrrrcri  tt  m’f  f  min-sTf 
cssvesttss  \SaC»«».  Bit.  rt  y*!-**: 

Mrm 

Ofap&xafmu&^ts  CM&o.r  V.  ct  a£.|Sata^  It^l 

S«7«.|5 

$cowslp*po*fcy«*t*B««Ctp5r*a»ycwftAw^  MaPa*- 
Be*.  t .  rtiiw  |l♦77.  j  SB  774* 

ASaAa  -Ua*.  B  M.  ft  ail 

MP  IIS5 

mass  trc»««TS  £*•«*  ^str  *<1  *pT>  O  A.  ft  mi 

•SaTi.  1^  :«*-:»*,  MP  lit* 

0»Ar  a«{  ««  Ka(%  spaicf  f«wce  5r>*«a.  T  F.  ct  A. 

MPttS5 

Fjerr^aruBf  arfc*sr&»rl*AK*  V**s^VWyf  W»aa«»r. 

A.rtA  MPItft* 

yyafrsff4j*fT»  aArr  la*a>n*  TrA  Creti.  A’aaia  Sa*> 
w«.DK.r:«jLtS«7ft  a:^2  CB  7«>9 

Q£ t»*n  tra  *-•>  A.  p  *|A  Ijlj 

MP  12** 

Onflr  m£  «ia  »W>afi^  yrfSme  «  «£/?**«  Aimkm 

J4itwa.|A  MPUH 


Cr«Ar  «B  sHh  a*  atharciac  ptairt  is  iaticTtar  Abaha. 

lahtn.  LA.  <t  aL  (•***.  47yt}  CBB^2* 

tmSm^rnfwSimlatmKc.  KatM,A.cta£.(IM!.fc*S2' 
*22]  MP  t4»* 

Sailer  AattiBcr  Ml  ypurctiia  ima$  cciaiawiBcirSap 
tpal  she  SarsiL  Beta.  ct  at.  (Sni.  SSfi 

MP  1447 


AImU.  Ca^  CM.  tinh  pl75>l7*:  MP  1454 

yin‘ril»g.iitofoai£st»Eecircr»a^Mc*  ftnt.H.T^ct^ 
(I*t0.2*p|  atBBBI 


iliwarctifJ  •€  ti&aitt»r  iafto  syrtSfa  aare  saam.  A» 
^tm.  EJ..  (1*44^  ^2*4.:^  MP  2212 

Arm  wyhrnir  irABlrTfet  srarBP'iin  Prf  ctafi  A** 

Ki..  (I*W.  yi2:*t*2:*43  MP  25M 


lUhcsts.  A.ct  A.(t*7*.  t5lBi  SB  7B-I5 

CsrsMSf  *<  st4r/«hacaraP  cXaeacsmcaet  tee  .waft. 

OrBnea.  RV,  cf  ai.  ft***.  *.7742]  MP  IMS 

ThertI  tiaanscy  *€  HaAttmmmm  aMflmab.  5lMa, 

BJ(.  cs  A.  |I*S5.  M72'S7f:  MP  tMJ 

Fnasaity  4nd«fii‘.rar  al  a  Shrr  afer  scat  Car  TNT 
n«M.V..csaLct*4S.X*pt  SBM4I 

CkpairaaBs 

Ase»  ccaaysgraej  caaierf  stlra  ac  Bmt.  ASmkx. 

•rtx  5«  d.  (1*44. 57:|i|  MP  1554 

CtcalnaBn as Bmt.  BeMxl.ctaLcl**^*!'^ 

MPI554 


RrSantr  ahadtr  af  BiMat  ia  WrllcB  Sea  pet  kt. 

OarU.  D  B.  ct  A.  (1*45.  ^U|.U:|  MP  t7B4 

>eifyhi(iyyaalrraSipaCBpatiasc»acr<rt(hcWcl» 

BrSSca.  GarU, DB.ct aL (t*M. *lBt  OIBBBf 
Sea  see  Baca  Waiya  «  Bk  VcAlcS  Sea.  AetJey.  S.F..  ci  BL 
tttt*.  IBM  cm  B**!! 

Sea  kr  pactaM  ia  the  Arctic  Oecax  Wreta.  V^.. 

lin*.  yc5745;  MP  IWS 

Keae  «al  oiiifarr  aBtretiaft  •ter  aararcM  tea  kc.  Aa> 
Breas.  E.U  (1*45.  r7M-7«4:  MP  IW 

rtysecaS  ml  scsvcSkA  cWaoertniu  al  BTcBBcB  Sea  pet 
see.  Gt.AJ,ctaLcl*47.  TOri  Cmt7.|4 

ScakrpciairrfsiptceahiA^aaiaaaBacica.  Actkr.SF.. 

tl*M.  |Lt72>t7*]  MPM5B 

S«a«  «a«ct  Hke»  m  aaeacetk  sa  ict  fkktpm.  Aetky. 
SF..rtaL(l**4.Fl4'2t:  MPITM 

CaeasractaM  Mk  prsaafinae  ae  ItcyeaAyra  p  SfiiAcrpa. 
TahstP.  W,  |l*Ti.  MM-***!  MPIMB 


OtypmisacippaBIcHtrac^ieeahcct*.  lahiMcxSi.ct 
aL{l*72.r*:t45«]  MPfFT 

LS  gk4A  kr  care  rescaret  pafrt  Vcsc  Aacmtica  aaB 
WyaaB.  Cf aacrsw  P.M. ft  aL  (1*4*.  52y.|  M^IMB 


Bma.AMa  Ka«ae.M.(l*7t.49>| 


laginaaftia  vftfumn  yiataef  seaBy  AAsrsw  BT.  ct  ai.  FAhu  wa 

(1*47. *•*:  SBB7-25  .taai  «4i 

C  ■psnii a  allPAaaeUSAtKAMA  Beared  ca*a»gry 

csutariL  Ctma.  Cl.,  ct  ai.  (1*44.  F4454lf  j 

MP2455 

Arene  ecacarct  aa  CaBerl  Seaaca,  Va45.  (1***.  72r^s 

MPm5 

Arettf  Maoftt  al  she  LsAal  Seta.  (ITt^.ytFs 

MP2554 

VaaecB  Maao  ansae  rescaret  yte  iiranV  rrtkap  tPB- 
SPI.  fcaAxl.d  (1*4*.  72^1  MP254< 

Vcea*caw^pa<fkrpiitrs|L'cBiea.  Fgrut.MC.rt 
A.(l*4t.fkt2**8«S:  MP275* 

Oinranar  Vinaahn^4wer  Cocarq.  ml  aacCenaa  aC  leA  sea- 
nMx  Kiftcc.MG.(t*44.9Ll7*4»c,  MPIMB 


CmTB-Si 

M.  Actlry. 

S  F..  etas.  (1*7*.  ^**.52]  MP  1155 

Ssp  aal  kt  pfTarV  Sere  ■oaarueafti,  P  .<r.  BM. 

t*.tS2.  m*-54:  3«p  mx 

FAhM  *—  ela-atVf'Pki  ani  ctanttka.  hcepr.  BK. 

(1*41.^414*8  WI754 

Sain  etaracserieati w  ae SX04F4)Xt-B,  BerBCS.XM.cf 
A.  (1*41.  f155-I*5|  SiPMfT 

Claratvftfjnwia  *1 saa*  Sar  cla^a■l■lw  Mica  cBrctPcke" 
•niafaiiiif  «a*e  pipB*-  •«»»•  BM.  (1*45. 
fJ5-45s  MP  MM 

FeasBkekraattaa  Caca«.  B.  cf  at  (!*•*.  «*Pi 

OiB4.|8 

F&rt  4(2  acre  «e  ssceasA  M  shear  Saa  al  isaaBhr  aaaicriBB. 

rs.1.  5hcx.KM.(:«45.1fBi  CM  M2 

eScet  4  SETc  aa  aaecaac*  ia  shear  &a  al  graaBhr  aaicfkB. 

P£X  5hcxKH.(l*45.MB|  OIIBBS 

Seaeagao  al  r  iiwii  aae  aa  aaaes-^aearapl  saaa.  raBart. 

5LC,  (t**h.  F>47.)52|  MP  SN5 

Fsa^scesiMnamacaeawCmELVBsaariKAcy  OaBr. 

SF,  Cf  A,  (1*44.  r  *27-*|4:  MP  212* 

Aaiwea*'  prtaeSr  ara  MTaaifa.  BrsBcs.  BN.  jl4t*. 

f5:,  wxm 

rwnrt 

fksbeacaS  <  apiaaiuM  ml  caaeta,F.finaia  «i  aiga 
ylacrafict  m  mm  ml  pet  ke  tmm  ^  VcMcS  Sea. 
Km.  M.  ft  aL  (1*45.  FSlt-tlll  MP  ITT* 


hc«.BK. 

WI754 


OttacaaM'C*p|K*<Stoghsa»jhice«hrras.  54mjnj.K5.ff 
aLcl*TLp«2«45*:  MPBTT 

OtyacB  aaafc*  aa  dfar  taaaC  amt  kf  MacaataAa  CSaeacs 
Laaaaa.  DB.  ct  ai.  (X*T«.  f475445|  SfP  1177 

PMkiar 

scraa  aaeaarrrrici  aa  Or  Bc»Baat  tea  pet 
ae  (ASOIFX  X*7l|  Hhfics.  m  O.  m.  ct  ai.  (t«7*. 
FtS«-C^  MPMJ5 

raeca  Mhkt.  m'D.  tXL  tl*75.  ^51**7%  MP«5i 

MaacaBcas  al  CMBiSA  acs  see  eear  Prsitie  Bra  B'cctSi. 
m  F.  ct  A.  (1*77.  f55>-5*^  3IP  MM 

ter  aects^  aal  Or  4eA  al  prt  ar  :ira«^  rcssrastr*  etaa> 

«e&  Sdte.  DK.  |1*7?.  Ufs  0177.14 

M«4cto*  pet  scr  as  a  swoia  yCatn  mi'.a.',  in'X  KAficx. 

»  D.ilL(l*77.>*«>5h  MPim 

5ca  a»  ««4«s  a»  Or  B'cAfirS  Sea  rrpa  atari  LSCGC 
BaS#afKk«i  .AOky.  SF.  11*77.  rl7M75; 

MPMt4 

Dyxaanc*  ai  acar-stier  see  Kaeao.  A.  ct  A  tl***. 

yMMM]  MPim 

Scasrr  aaiarrafBacrAocahpsOcM'rlleSSra  Aet¬ 
ky.  SF.  ct  A  (7*7*.  y  54.7t-  MriM5 

MewKstess  si  sBaaodr  Itiicsmmm.  ai  Sc««C*rs  so  ace 
4A70IFK.|*7xi  Mhflrx.V|l.m.r.  A:X«7».Fi*»' 
X7^  MP  117* 

ai Or  arraaack'Hie Cars  laser  ■aghraecaasAsgag pet 
sec  jtf  jQMaQwaaiasBaqCr^a^  Mcftce.Mc«.|X*7«. 

MPtrn 

OscTwc*  aaOr  acaasA  sea  icr  ^aee  ^retK  B  F.ct  ai. 

if*7*.  F  irAiy*  MPX52* 

liCi'in  a.a1Ba<tik»F**^Scas  rASraler/a^  M»^ 
tf-o.  CaikSarsM.  FA  2*»Mas  X.  t**-*  AaAcrscx  BC. 
r4L(S**4.07F(  MP  12*2 

tVranac  ^mmian^asr*  aoetro  ani  a*«TaT>as  ae  4*0  «a- 
n-o  tknrx  MG.  ::***.  r*^tt«3  MP.!** 

tc^Hce  sofBasftictr  saecraftwea  s  Or  So  m»4 

MP  1*27 

r*iaifrnri  pa£!c«a»rY  3e»&  A^F'csv,  f  I  .«t  A 
|X«*|.  F*!*-***^  VP  1*7* 

HesaoS  ml  mutual  Aaeactcracbo  ai  at^uCf-SM  so  s>e 
fUa.Aj.ftAtl**!  fHISS*:  Vr  15*4 

da  ^  Vc4CrB  tea  pet  snr  HhOrs.  B  D.  Cl. 

rt  AtXPLFl^Mk^  VP  l5«* 

tnsfTsnuaa  aC  pt  stc  (ea^«otJfs  9  Or  tea 

.t4tv>,  sr.ft  vpxm* 

Virtace *«H*!Wa* aC  Ba«* So  pet  arc  e»*a««K  |1*  ,  ft  if. 

,x**i.  fx:»^i:*s  VPI74* 

iSrsseatA  mtl  #a«tneo^«<B  ai  x  a>^ 

gikmlf*  as  ei*a*  ai4  F*“t  sif  Sm**  Of  ^r*4A  ao 

Ksaus.  U ,  ft  A.  flML  F  52*-!  ISf  MP  1777 


sacka  •U4eex.CF.ctA.{X*»5.F.S*:XI4:*S 

wim 

AsWesr  pr^eSr  wraurriwcsii  Bc^rx.  B2i.  (X*t*. 
f51|  MPJWi 

PATflBMm  emoLNO 

Pirrr’riBr  »ta(aa Abata  PPt.Tl..ctA.tX*4*.t7Ft 

54riM» 


MaepA^esAtteNactSSkp  «AU?.H  J.tl*75.M*- 

52s  MPMhC 


FfesraM*  crryetR*  ORB  *  tcasy  ki(&4*8et  a^^ascB  pftce- 
sfo  fjcax  BA.  ct  ai.  fX*77.  17^  •  a*pa4as 

Sm77.5h 

iScet  ai  fim7e>Oa«  rycks  m  remuett  fLpcnci  «i  itec* 
s?mt€lu^  lahasp.  7  C.  «t  A.  tX*7ft.  X*yi 

MPMil 

ygfrrrOa*  faretfarca&ctspspttJcaaiSfaps  Lha 

saxiG.rt  a.(:«7«.f:*7>:7*.  mpiim 

Pasfpees 

mraO(tF*'r3ers8rfstftcieasr£acc4ckcKae*f«s  f  nirt.N. 

rt  A.sI*7«.  SIkatta:  MP  t5M 

Tr^nrrwT  rf  iTTTf a*i-ia  ny  jrrfrrh^  V*fT^  r**^^ 

aeoca  f  je«x  B  A.  ct  A  tX*7*w  *XFs  SB  7ih44 

Faav:  aetsws  xa  Srs  Xmey  IrB^asa  Brr^  Bl..  et  A. 
.;s.ri,  sm  fF** 

Brafteso  ai  mfi:  aaBrx  aadaS:  Barss*  ^P«  ad  tta»«B 
lAa^  7  C.  rt  A  tl*^K  f*a2aa*:  MP  1144 

%a(Htes«at»«  a«iiairf  #i  xMcnve  iB^Has  «^e£nes  aa 
Mase  SascO  y.  rs  A  j;«7e  ;^l  TB  7*44 

^assafr  «d  S>««S  axtM  «rema  ^  a  yanJA..*  Beep 
h<T(.Bt..l«7«.  «1fs  mi  74.15 

A^hal:  c^Hasftr  cA*  rrfK  A  Prat  pry.  PI.  tt  A 
<«Fs  %mB445 

MaOc'seastf  A  k  caenkAr  SmC  Srasr  ai  yasmeags 

Brsi^Bt  .ft  A  t:*P.CVt  niM.t4 

ys<Siis»ersaiaa<!»«<^iuarssap*fTVgrdk*e»s»eOai4» 

mn  tmsmUl  ftA]5n»A««Fr  Sma4.55 

SepwttaA  rsAsr^**^  ai  F»eaH»  psa^kr  »**  ckiei^ 

fjes.^  A=ftAfl**4.*»F*  MIBf-5P 

paCltaCr  yruKs,  a  afaainjc*  a5^^  F*^4r  ta  ^M^(k^vta1lr 

sd  «MbsrF*f  pOwif  /'gfSBctr  *.  . 

.r^l  :*/,  M**:*** 

fasRscse  4i^,'><»  aScr  frrra*-«  «d  Oattssf 

«J-  .la:.  a(M 


SUBJECT  INDEX 


PiTcnenU  (coat) 

Ouide  to  min«|in|  the  pothole  problem  on  roads.  Eaton. 

R.A.,  et  tl,  (1981.  24p )  SR  81*21 

Potholes,  the  problem  and  solutions  Eaton,  R.A .  rl982, 
p.l60*162j  MP  1504 

FulMepth  and  granular  base  course  design  for  frost  areas. 

Eaton.  R.A ,  et  al.  (1983,  p  27*39]  MP  1492 

Effect  of  color  and  texture  on  the  surface  temperature  of 
asphalt  concrete  pavements.  Berg,  R  L,  et  al.  (1983, 
p57*61i  MP  1652 

Comparison  of  two*dimensional  domain  and  boundary  inte* 
gral  geothermal  models  with  embankment  freeze*thaw  Held 
data.  Hromadka.  T.V .  II,  ct  al.  (1983.  p.S09*S13] 

MP  1659 

Revised  procedure  for  pavement  design  under  seasonal  frost 
conditions.  Berg.  R.,  et  al,  (1983,  129p)  SR  83*27 
Hydraulic  properties  of  selected  soils  Ingersoll.  J..  et  al. 

•1985.  p.26*35j  MP  1925 

Frost  heave  of  fu]|*depth  asphalt  concrete  pavements.  Zom* 
erman.  I.,  et  al.  (1985.  p  66*76]  MP  1927 

Seasonal  variations  in  pavement  performance.  Johnson. 

T.C.,  (1985.c21pj  MP  2076 

Chemical  solutions  to  the  chemical  problem  Minsk,  L  D., 
(1985.  p  238*244)  MP  2224 

Survey  of  airport  pavement  distress  in  cold  regions.  Vinson, 
T.S.,  et  al,  (1986,  p  41-50]  MP  2002 

Construction  engineering  community:  materials  and  diagnos* 
tics  (1986,  54p)  SR  86*01 

Effects  of  freeze  thaw  cycles  on  granular  soils  for  pavements. 

Cole,  D.M..  et  al.  (1986.  70p  ]  CR  86*04 

Deformation  of  pavements  during  freeze  thaw  cycles.  John* 
son, T.C.etal,  (1986,  138p)  CR  86*13 

Resilient  moduli  of  soil  specimens  in  the  frozen  and  thawed 
states.  Johnson,  T.C.,  et  ai,  (1986.  62p}  CR  86*12 
Freeze-thaw  test  to  determine  the  frost  susceptibility  of  soils. 

Chamberlain,  E.J.,  (1987,  90p  ]  SR  87*1 

Pavement  icing  detector— final  report.  Goldstein,  N.,  et  al. 

(1987,  26p  +  append.)  MP  2263 

Freeze  thaw  tests  of  road  and  airfiiid  subgrade  soils  Cole. 

D.M.,  et  al.  (1987.  36p )  CR  87*02 

Airport  pavement  distress  in  cold  regions  Vinson.  T.S..  et 
al.  (1987.  P.98M012)  MP  2234 

Summary  of  proper  cold  weather  pavement  repair  methods. 

Eaton.  R  A ,  (1987.  p.l013*1027)  MP  2238 

Rating  system  for  unsurfaced  roads  to  be  used  ir«  maintenance 
management.  Eaton.  R.A..  et  al,  (1987.  p  (2)51*(2)62] 

MP  2313 

New  freezing  test  for  determining  frost  susceptibility. 

Chamberlain.  E.J.,  (1988.  p.l045*105(^  MP  2368 

Hard*surface  runways  in  Antarctica.  Meltor.  M,  (1988. 

?7pj  SR  88*13 

Pavement  design  for  seasonal  frost  conditions  Berg.  R.L.. 

{1988,  12p.)  MP  2547 

Response  of  runway  pavement  to  freeze  thaw  cycles  Allen, 
W.L.,  et  al.  (1989,  3lp )  SR  89*02 

Performance  of  pavement  at  Central  Wisconsin  Airport. 

SUrk.  J.,  etal,  (1989,  p  92*103)  MP  2463 

Deep  frost  effects  on  a  longitudinal  edge  drain  Allen,  W  L . 

(1989,  p.343*352)  MP  2469 

Companson  of  insulated  and  noninsulated  pavements  Kes* 
tier,  M.,  et  al.  (1989.  p  367*378]  MP  2471 

Radar  prollling  of  Newton  Airfield  in  Jackman.  Maine 
Martinson,  CR  .  (1989,  9p )  SR  89*04 

Airport  pavement  distress  in  cold  regions  Vinson.  T.S..  ct 
al.  (1989,  142p]  CR  89*10 

State  of  the  art  of  pavement  response  monitoring  systems  for 
roads  and  airfields  (1989,  401p)  SR  89*23 

Monitoring  patement  performance  in  seasonal  frost  areas. 

Berg,  R  L .  (1989,  p.l0*19)  MP  2564 

Determination  of  frost  penetration  by  soil  resistivity  measure¬ 
ments  Atkins.  R  T..  (1989.  p  87*100)  MP  2565 

Data  acquisition:  first  the  FERF  then  the  world  Knuth. 

K.V.,  (1989,  p  136*138)  MP  2567 

Resilient  modulus  determination  for  frost  conditions. 

Chamberlain,  E.J..  el  al,  (1989,  p  320*333j  MP  2569 
Case  study  of  potential  causes  of  frost  heave.  Henry,  K.S . 

(1990,  35p)  SR  90*09 

Use  of  soft  grade  asphalts  in  airfields  and  highway  pavements 
in  cold  regions.  Janoo,  V  C .  (1990,  47p  j  SR  90*12 
Penetration 

Depth  of  waicr*f111cd  crevasses  of  glaciers  Weeriman,  J . 

(1973,  p  139*145)  MP  1044 

Icebreaking  concepts  Mcllor,  M.,  (1980.  18p) 

SR  80*02 

Shopper's  guide  to  ice  penetration  Mcllor.  M  .  (1984.  p  1* 
35)  MP  1992 

Sea  ice  penetration  in  the  Arctic  Ocean  Weeks,  W  F , 
(1984,  p  37*65)  MP  1993 

Surfacing  submarines  through  icc  Assur.  A..  (1984,  p  309- 
318)  MP  1998 

Variability  of  Arctic  sea  ice  drafts  Tucker,  W.B,  cl  al, 
(1986,  p  237*256)  MP  2ryS 

Pciielration  of  floating  icc  sheets  with  cylindrical  mdcniors 
Sodhi.  DS.  ct  al.  (1989.  p  104]  MP  2688 

Penetration  tests 

Brazil  tensile  strength  tests  on  sea  icc  a  data  report  Kovacs, 
A.,  etal,  (1977,  39p)  SR  77*24 

Terminal  ballistics  in  cold  regions  materials  Aitkcn,  0  W  . 
rl978,6p)  MP  1182 


Permafrost  beneath  the  Beaufort  Sea,  near  Prudhoe  Bay, 
Alaska.  Sellmann,  P.V..  et  al.  (1979,  p  1481*1493) 

MP  1211 

Penetration  tests  in  subsea  permafrost,  Prudhoe  Bay.  Alaska 
Blouin.  S.E .  et  al,  (1979,  45p.)  CR  79*0? 

Determining  subsea  permafrost  characteristics  with  a  cone 
penetrometer— Prudhoe  Bay,  Alaska.  Blouin.  S  E .  et  ai. 
(1979,  p  3*16]  MP  1217 

Subsea  permafrost  study  in  the  Beaufort  Sea,  Alaska  Sell¬ 
mann,  P.V.,  Cl  al.  (1979,  p  207-213)  MP  1591 

Bullet  penetration  in  snow  Cole,  D.M ,  etal.  (1979. 23p ) 

SR  79*25 

Test  of  snow  fottificattons  Farrell.  D.R..  (1979,  15p) 

SR  79*33 

Permafrost  beneath  the  Beaufort  Sea.  near  Prudhoe  Bay, 
Alaska.  Sellmann.  P.V.,  ct  al.  (1980.  p  35-48] 

MP  1346 

Dynamic  ice-structure  interaction  analysis  for  narrow  vertical 
structures.  Eranti,  E..  et  al.  (1981.  p  472-479) 

MP  1456 

Deceleration  of  projectiles  in  snow.  Albert,  D.G.,  ct  at, 

(1982,  29p)  CR  82*20 

Workshop  on  Ice  Penetration  Technology,  Hanover,  NH, 
June  12*13,  1984.  (1984,  34Sp)  SR  84*33 

Penetration  of  shaped  charges  into  ice.  Mcllor,  M  .  (1984, 
p.137-148)  MP  1995 

ice  penetration  tests  Garcia.  N  B.,  ct  al.  (1984,  p.209- 
240)  MP  1996 

Mechanics  of  tee  cover  breakthrough.  Kerr,  A  D ,  (1984, 

P  245*262)  MP  199? 

Revised  guidelines  for  blasting  floating  ice  Mellor,  M.. 

(1986,  37p)  SR  86*10 

Second  Workshop  on  Ice  Penetration  Technology.  1986. 

(1986,  659p)  SR  86*30 

Portable  hot  water  ice  drill  Tucker,  WB..  et  al,  (1986. 

p  549*564)  MP  2202 

Portable  hot*water  icc  drill.  Tucker,  W.B.  et  al.  {1987, 
p.57.64)  MP  2236 

Saline  icc  penetration;  a  joint  CRREL-NSWC  test  program 
Cole.  D.M..  et  at,  (1987, 34p )  SR  87*14 

Penetration  of  floating  ice  sheets  with  cylindrical  indeniors 
Sodhi.  D.S..  (1989.  p.377*382)  MP  2485 

Penetrometers 

Penetration  tests  in  subsea  permafrost,  Prudhoe  Bay.  Alaska. 

Blouin.  S  E .  et  al,  (1979, 45p )  CR  79*0? 

Determining  subsea  permafrost  characteristics  with  a  cone 
penetrometer— Prudhoe  Bay,  Alaska.  Blouin,  S.E ,  et  al. 

(1979,p.3*16)  MP  1217 

Compacted*snow  runways  design  and  construction  guide* 
lines  for  Antarctica.  Russell'Head.  D.S.  et  al.  (1989, 
68p]  SR  89*10 

Performance 

Radial  tire  and  traction  aid  performance  on  ice  and  m  snow. 

Rogers.  T..  et  at,  (1986,  20p )  SR  86*07 

Thawing  soil  strength  measurements  for  predicting  vehicle 
performance  Shoop,  S  A,  (1989,  18p)  MP  2749 

Comparative  model  tests  in  ice  of  a  Canadian  Coast  Guard  R- 
class  icebreaker.  Tattnclaux.  JC.  al.  (1989,  p  Wl- 
1/18)  MP  2751 

PERIGLACIAL  PROCESSES 
Patterned  ground  m  Alaska.  P6w6,  T  L ,  ct  aJ,  ( 1 969, 87p ) 

MP  1180 

Perfgladtl  processes 

Deposits  in  the  glacial  environment  Lawson,  D  E.,  (1981. 

16p)  CR  81*27 

Periglacial  landforms  and  processes.  Kcnai  Mts,  Alaska 
Bailey,  P.K  .  (1985.  60p)  SR  85*03 

Periodic  variations 

20‘yr  oscillation  in  eastern  North  Amencan  temperature  re¬ 
cords  Mock.  S  J..  et  al.  (1976.  p  484*486)  MP  889 
20-yr  cycle  in  Greenland  ice  core  records.  Hiblcr,  W.D .  III. 

et  al.  (1979.  p  481*483)  MP  1245 

Forecasting  icc  formation  and  breakup  on  Lake  Champlain 
Bates,  R.E .  Cl  al.  (1979.  2Ip )  CR  79*26 

Nitrate  fluctuations  in  antarctic  snow  and  flrn  Parker.  B.C . 

et  al,  (1982.  p  243*248)  MP  1551 

Modeling  fluctuations  of  arctic  sea  ice  Hiblcr,  W  D..  Ill.ct 
al.  (1982.  p  1514*1523)  MP  1579 

Permafrost 

Workshop  on  permafrost-related  research  and  TAPS.  (1975. 

37p)  MP1122 

Numerical  studies  for  an  airborne  VLF  resistivity  survey 
Arconc,  S  A..  (1977.  lOp )  CR  77*05 

Dynamics  and  energetics  of  parallel  motion  tools  for  cutting 
and  boring  Mcllor.  M .  (1977,  85p )  CR  77*07 

Transverse  rotation  machines  for  cutting  and  boring  in  perma¬ 
frost  Mellor,  M..  (1977.  36p)  CR  77*19 

Geobolanicat  atlas  of  the  Prudhoe  Bay  region,  Alaska 
Walker.  D.A  ,  ct  a).  (1980. 69p )  CR  80*14 

Environmental  engineering.  Yukon  Rivcr-Prudhoc  Bay  Maul 
Road.  Brown.  J .  ed.  (1980.  I87p)  CR  80*19 

Environment  of  the  Alaskan  Haul  Road  Brown,  J .  (1980, 
p3*52j  MP  1350 

Mechanics  of  cutting  and  boring  in  permafrost  .Mcllor.  M  . 

(1980.  82p)  CR  80*21 

Crude  oil  spills  on  subarctic  permafrost  in  interior  Alaska 
Johnson.  L  A.  ci  al.  (1980.  67pj  CR  80*29 

Embankment  dams  on  permafrost  in  the  USSR  Johnson. 

r.C.ctal.  (1980.  59pj  SR  80-41 

Cold  Regions  .Science  and  Technology  bibhograph)  Cum¬ 
mings.  N.H..  (1981.  p.73-75)  MP  1372 


Tundra  and  analogous  soils.  Everett.  K.R.,  et  al.  (1981, 
p  139*179)  MP1405 

Mechanics  of  cutting  and  boring  in  permafrost.  Meltor.  M., 
(1981,  38p.]  CR  81*26 

National  Chinese  Conference  on  Permafrost,  2nd,  1981. 

Brown.  J.,  et  al,  (1982,  58p]  SR  82*03 

Bibliography  on  glaciers  and  permafrost,  China,  1938*1979. 

Shen.J.ed,  (t982.  44p)  SR  82*20 

Offshore  mechanics  and  Arctic  engineenng.  symposium, 
1983.  (1983,  813p]  MP  1581 

Proceedings  of  the  Symposium  on  Applied  Glaciology,  2nd, 
1982.  (1983,  314p.]  MP2054 

Recovery  and  active  layer  changes  following  a  tundra  fire  in 
northwestern  Alaska.  Johnson.  L,  el  al.  (1983,  p543* 
547]  MP  1660 

Constraints  and  approaches  in  high  latitude  natural  resource 
sampling  and  research.  Slaughter.  C.W.,  ct  al,  (1984, 
p  4 1*46)  MP2013 

Vegetation  recovery  in  the  Cape  Thompson  region.  Alaska. 

Everett.  K.R..  et  al.  [1985,  75p  ]  CR  85*11 

Vertically  stable  benchmarks:  a  synthesis  of  existing  informa¬ 
tion  Gatlo,  L.W..  (1985,  p.  179*  188]  MP  2069 

IcC'Conng  augers  for  shallow  depth  sampling.  Rand.  J.H..  et 
al.  (t985.  22p]  CR  85*21 

Remote  sensing  of  ice  and  snow  (review).  Jezek.  K.C. 

(1987,  p.5l)  MP  2429 

Corps  of  Engineers  research  in  the  Arctic.  Smallidge,  P.D., 
et  al.  [1987.  p.81-87)  MP2411 

Sci$m>c  and  acoustic  wave  propagation,  working  group  report. 

Albert.  D  G..  et  al.  (1987,  p.253*255]  MP  2419 

Pox  permafrost  tunnel:  a  late  Quaternary  geologic  record  in 
centiai  Alaska.  Hamilton,  T.D.,  et  ai.  (1988,  p.948*969] 

MP  23SS 

Pressure  buildup  in  permafrost  pile  supports  induced  by 
frcezeback.  Ayorinde,  O  A.,  (1989.  p  236*251) 

MP  2467 

Use  of  off-road  vehicles  and  mitigation  of  effects  in  Aluka 
permafrost  environments*  a  review.  Slaughter,  CW.,  et  al, 
(1990,  p  63*72)  MP2682 

Undersaturation  m  thawed  permafrost  at  the  beginning  of 
frcezeback.  Ayonnde,  O.A.,  (1990,  p.317*321] 

MP  2582 

Permafrost  bases 

Dielectric  properties  of  thawed  active  layers.  Arconc,  S.A., 
etal.  (1982,  p 618-626)  MP  1547 

Permafrost  beneath  rivers 

Piles  in  permafrost  for  bridge  foundations  Crory,  P  E .  et  al, 
(1967.  41p)  MP1411 

Runoff  from  a  small  subarctic  waierahed,  .Aluka.  Chacho, 
E.F.  et  al.  (1983,  p.ll5*120}  MP  1654 

Bank  recession  of  the  Tanana  River.  Aluka  Gatto.  L.W.. 
(1984, 59p)  MP1746 

Permabost  beneath  roads 

Approach  roads.  Greenland  1955  program.  (1959,  KXIp) 

MP  1522 

Permafrost  and  active  layer  on  a  northern  Alukan  road. 

Berg.  R.L.  et  al.  (1978,  p  615*621]  MP  1102 

Construction  on  permafrost  at  Longyearbyen  on  Spitsbergen. 

Tobiasson,  W.,  (1978,  p.884.89^  MP  1108 

Haul  Road  performance  and  associated  investigations  in  Alas¬ 
ka.  Berg.  R.L.,  (1980.  p.S3*100)  MP  13S1 

Effect  of  color  and  texture  on  the  surface  temperature  of 
asphalt  concrete  pavements.  Berg,  RL,  et  al,  (1983, 

P  57*61)  MP1652 

Interaction  of  gravel,  surface  drainage  and  culverts  with  per¬ 
mafrost.  Brown,  J,  el  al,  (1984,  3Sp)  MP2215 

Permafrost  beneath  stnictuies 
Construction  and  performance  of  the  Hess  creek  earth  fill 
dam,  Livengood,  Alaska  Simoni,  O.W„  [1973,  p  23*34) 

MP  859 

Kotzebue  hospital— a  cue  study  Crory,  FE..  (1978, 
p.342-359)  MP  1084 

Details  behind  a  typical  Alaskan  pile  foundation  Tobiasson, 
W.ctal,  (1978,  p 891*897)  MP  1109 

Soviet  construction  under  difficult  climatic  conditions  As¬ 
sur,  A..  (1980.  p  47*53)  MP  1345 

U.S  -Soviet  seminar  on  building  under  cold  climates  and  on 
permafrost  (1980,  365p)  SR  8040 

Design  of  foundations  in  areas  of  significant  frost  penetration. 

Lincit.  K  A.,  et  al.  (1980.  p.  118*184)  MP  1358 

Comnarative  analysis  of  the  USSR  construction  codes  and  the 
US  Army  technical  manual  for  design  of  foundations  on 
permafrost.  Fish.  A  M.,  (1982,  20p )  CR  82*14 

Conduction  phase  change  beneath  insulated  heated  or  cooled 
structures  Lunardmi,  V  J ,  (1982,  40p  ]  CR  82*22 

Thawing  beneath  insulated  structures  on  permafrost.  Lunar- 
dim.  V  J  .  (1983.  p  750*755)  MP  1662 

Foundations  on  permafrost.  US  and  USSR  design  and  prac¬ 
tice.  Fish.A.M.,  (1983.  p  3*24)  MP  1682 

Design  implications  of  subsoil  thawing  Johnson.  T  C ,  ct  al, 
(1984.  p  45*103)  MP  1706 

Design  and  performance  of  water-reiainmg  embankments  in 
permafrost  Sayles.  F.H  ,  (1984.  p  31-42)  MP  1850 
Foundations  in  permafrost  and  seasonal  fros*  Proceedings. 

(1985.  62p)  MP  1730 

Creep  of  a  strip  footing  on  icc*rich  permafrost.  Styles,  F.H., 
(1985.  p  29*51)  MP  1731 

U  S  permafrost  delegation  visit  to  China,  July  1 984.  Brown, 
J..  (1985.  137p.}  SP.  85*09 


322 


SUBJECT  INDEX 


Hett  transfer  characteristics  of  thermosyphons  with  inclined 
evaporator  sections.  Haynes.  F  D.,  et  al,  ri986.  p  285- 
292)  MP  2034 

Engineering  surveys  along  the  Trans-Alaska  Pipeline.  God¬ 
frey,  R.N.,  et  al.  (1986.  85p.]  SR  86-28 

Embankment  dams  on  permafrost  Saylcs.  FH.,  (1987. 

i09p.)  SR  87-11 

Heat  transfer  performance  of  commercial  thermosyphons 
with  inclined  evaporator  sections  Haynes,  F.O .  et  al, 
(1988,  p.275-280]  MP  2320 

Airfields  in  Arctic  Alaska.  Crory,  F.E .  (1988,  p.49-55] 

MP  2451 

Permafrost  control 

Light-colored  surfaces  reduce  thaw  penetration  in  permafrost 
Berg,  R.L,  et  al.  (19/7,  p  86-99)  MP  954 

Some  experiences  with  tunnel  entrances  in  permafrost  Li- 
n«^li.  K.A.,  et  al,  (1978,  p.813-819)  MP  1107 

Permafrost  degradation 

Construction  on  permafrost  at  Longyearbyen  on  Spitsbergen 
Tobiasson.  W..  (1978.  p  884-890)  MP  1108 

Permafrost  depth 

Electrical  ground  impedance  measurements  in  Alaskan  per¬ 
mafrost  regions  Hockstra.  P .  [1975,  60p  i 

MP  104> 

Permafrost  beneath  the  Beaufort  Sea,  near  Prudhoe  Bay, 
Alaska  Scllmann.  P  V .  et  al.  (1979.  p  1481-1493) 

MP  1211 

Distribution  and  features  of  bottom  sediments  in  Alaskan 
coastal  waters.  Scllmann,  P.V.,  (1980,  SOp) 

SR  80-15 

Use  of  piling  in  frozen  ground  Crory,  F.E  .  (1980,  21  p  ] 

MP  1407 

C02  effect  on  permafrost  terrain  Brown.  J .  et  al.  (1982, 
30p.]  MP  1546 

Seismic  velocities  and  subsea  permafrost  in  the  Beaufort  Sea, 
Alaska.  Neave,  K.G..  et  al.  (1983,  p.894-898] 

MP  1665 

Subsea  permafrost  distribution  on  the  Aksskan  shelf  Sell- 
mann,  P  V .  ct  al.  (1984.  p  75-82)  MP  1852 

PERMAFROST  DISTRIBUTION 
Effects  of  permafrost  on  engineering.  Stearns,  S.R  , .  r  1966, 
77p)  MI-A2 

Permidrost  distribution 

Permafrost  and  vegetation  maps  from  HRTS  imagery  And¬ 
erson.  D  M.,  et  ai.  (1973,  75p }  MP  1003 

ERTS  mapping  of  Arctic  and  subarctic  environments.  And¬ 
erson.  D  M  .  et  a).  (1974,  128p}  MP  1047 

Delineation  and  engineering  charactenstu’s  of  permafrost 
beneath  the  Beaufort  Sea  Scllmann,  P  V  ,  et  al.  (1977, 
p  385*395]  MP1074 

Evaluation  of  electrical  equipment  for  measuring  permafrost 
distribution.  Scllmann,  P.V  ,  ct  al.  (1977,  p  39-42j 

MP  925 

Climatic  and  dendrochmatic  indices  in  the  discontinuous  per¬ 
mafrost  zone  of  the  Central  Alaskan  Uplands  Haugen. 
R.K..  et  al.  (197$,  p  392-398)  MP  1099 

Shallow  electromagnetic  geophysical  investigations  of  perma¬ 
frost.  Arcone.  S.A  ,  ct  al,  (1978,  p  501-507) 

MP  1101 

Physical  and  thermal  disturbance  and  protection  of  perma¬ 
frost.  Brown,  J.,  et  al,  (i979,  42p )  SR  79-05 

Determining  subsea  permafrost  characteristics  with  a  cone 
penetrometer— Prudhoe  Bay,  Alaska  Blouin.  S  E .  et  al, 
(1979.p.3.I6j  MP1217 

Electromagnetic  surveys  of  permafrost  Arcone,  S  A  ,  ct  al, 
(1979,  24p)  CR  79-23 

Distribution  and  properties  of  subsea  permafrost  of  the  Beau¬ 
fort  Sea  Scllmann.  P  V  .  ct  al,  (1979.  p.93'1 15] 

MP  1287 

Permafrost  distribution  on  the  continental  shelf  of  the  Beau¬ 
fort  Sea.  Hopkins.  DM.,  ct  al.  (1979.  p, 135-141) 

MP  1288 

Features  of  permafrost  beneath  the  Beaufort  Sea  Scllmann. 

P.V.,  et  al.  (1980,  p.103-1 10)  MP  1344 

Distribution  and  features  of  bottom  sediments  in  Alaskan 
coastal  waters  Scllmann,  P  V.  (1980.  50pj 

SR  80-15 

Design  of  foundations  m  areas  of  significant  frost  penetration 
Lineli,  K  A.  ct  al.  (1980,  p.n8-184]  MP  1358 

Characteristics  of  permafrost  beneath  the  Beaufort  Sea  Scll¬ 
mann.  P  V  ,  cl  al.  (1951.  p  125-157)  MP  1428 

Delineation  and  engineering  of  subsea  permafrost,  Beaufort 
Sea.  Scllmann,  P.V  .  ct  al.  (1981.  p  137-156j 

MP  1600 

Drainage  facilities  of  atrilclds  and  heliport*  in  cold  regions 
Lobaez.  E.F..  ctal.  (1981.  56p)  SR  81-22 

Surf  c  disturbance  and  protection  during  economic  develop¬ 
ment  of  the  North  Br<'wn. ) .  ct  al.  (1981,  88p ) 

MP  1467 

Ice-cored  mounds  at  SuKakpak  Mountain.  Brooks  Range 
Brown.J.etal  (1983.  p 91-96)  MP  1653 

Relationships  between  estimated  mean  annual  air  and  perma¬ 
frost  tcmpcralufcs  in  North-Central  Alaska  Haugen. 
RK.  ct  al.  (1983.  p  462-467]  MP  1658 

Seismic  velocities  and  subsea  permafrost  in  the  Beaufort  Sea. 
Alaska  Neave.  K.G  .  ct  al.  (1983.  p  894-898) 

MP  1665 

Potential  responses  of  permafrost  to  climatic  warming 
Goodwin.  C  W  .  ct  al.  (1984,  p  92-105)  MP  1710 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  in  1  air- 
banks  silt  Johnson,  J  B  .  (1984.  42p  i  appends) 

MP  2271 


Determining  distributior.  patterns  of  ice-bonded  permafrost  in 
the  U.S.  Beaufort  Sea  from  seismic  data.  Neave,  K.G..  et 
al.  (1984,  P.237-2S8]  MP  1839 

Subsea  permafrost  distribution  on  the  Alaskan  shelf  Setl- 
mann.  P.V.,  et  al.  (1984,  p  75-82)  MP  1852 

Bank  erosion,  vegetation  and  permafrost,  Tanant  River  near 
Fairbanks  Gatto.  L.W,  (1984.  53p}  SR  8^21 

Permafrost,  snow  cover  and  vegetation  in  the  USSR  Bigl, 
SR.  (1984,  128p)  SR  84-36 

Pertglacial  landforms  and  processes.  Kenai  Mts.  Alaska 
Bailey.  P.K..  (1985.  60p )  SR  85-03 

Seismic  surveys  of  shallow  subsea  permafrost.  Neave.  K  G , 
etal,  (1985,  p  61-65)  MP  1954 

U.S  permafrost  delegation  visit  to  China.  July  1984  Brown. 

J.,  (1985,  137p)  SR  85-09 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  in  Fair¬ 
banks  silt.  Johnson,  J.B ,  et  al.  (1985,  p  125-133) 

MP  1930 

Terrain  analysis  from  space  shuttle  photogtaphs  of  Tibet 
Kreig,  R.A.,  et  al.  (1986,  p  400-409)  Ml^  209? 

Arctic  and  subarctic  construction:  general  provisions. 

Lobaez,  EF.  (1986.  7Sp)  SR  86-17 

D.C  resistivity  along  the  coast  at  Prudhoe  Bay,  Alaska.  Scll¬ 
mann.  P.V.,  et  al.  (1983.  p.988-993)  MP  2366 

PERMAFROST  HEAT  BALANCE 
Effects  of  permafrost  on  engineering.  Steams.  S  R  , .  ( 1 966, 
77p)  M1-A2 

Permafrost  heat  balance 

Cylindneal  phase  change  approximation  with  effective  ther¬ 
mal  diffusiviiy.  Lunardini,  V.J.,  (1981,  p.l47-lS4) 

MP  1438 

Permafrost  heat  transfer 

Evaluation  of  methods  for  calculating  soil  thermal  conductivi¬ 
ty.  Farouki,  O.  (1972, 90p.)  CR  82-08 

Thermal  properties  of  soils.  Parouki,  O.T.,  (1981,  136p) 

M  81*01 

Conduction  phase  change  beneath  insulated  heated  or  cooled 
structures  Lunardini.  V.J.,  (1982,  40p )  CR  82*22 
Computer  models  for  two-dimensional  steady-state  heat  con¬ 
duction.  Albert,  M.R ,  ct  al.  (1983.  90p.)  CR  83*10 
Permafrost  hydrology 

Morphology  of  the  North  Slope  Walker,  H  J..  1 1 973.  p  49* 
52)  MP  1004 

Geophysical  methods  for  hydrological  investigations  in  per* 
mafrost  regions.  Hockstra.  P..  (1976,  p75*9l>j 

MP932 

Colloquium  on  Water  in  Planetary  Regohlhs,  Hanover.  N.H  . 

Oct  5*7,  1976.  (1977,  161p)  MP  911 

Mars  soihwater  analyzer:  instrument  description  and  status 
Anderson.  D  M..  et  al.  (1977,  p.l49*15S)  MP  912 
Fresh  water  supply  for  an  Alaskan  village  MePadden,  T ,  et 
al.  (1978,  18p)  SR  78*07 

Proceedings  of  the  second  planetary  water  and  polar  pro¬ 
cesses  colloquium,  1978.  (1978.  209p)  MP  1193 

Case  study:  fresh  water  supply  for  Point  Hope,  Alaska 
McFadden.  T ,  et  al.  (1979.  p  1029*1040)  MP  1222 
Design  of  foundations  in  areas  of  significant  frost  penetration 
Lineil.K.A.,  etal.  (1980.  pi  18*184)  MP  1358 

Hydrology  and  climatology  of  a  drainage  basin  near  Fair¬ 
banks.  Alaska  Haugen.  R  K .  et  a],  (1982,  34p ) 

CR  82*26 

Ice-cored  mounds  at  Sukakpak  Mountain.  Brooks  Range 
Brown.  J..  et  al.  (1983.  p  91-96)  MP  1653 

Ground  ice  in  perennitUy  frozen  sediments,  northern  Alaska 
Uwson.  D.E  .  (1983,  p  695*700)  MP  1661 

Water  migration  due  to  a  temperature  gradient  m  frozen  soil 
Ohphant,  J  L..  et  al.  (1983.  p.951-956)  MP  1666 

Permafrost  Benson,  C.  <*1  al,  (1986,  p 99-106) 

MP  2156 

Permafrost  Indicators 

Airborne  E-phasc  resistivity  surveys  of  permafrost  Scll¬ 
mann,  P.V.,  ct  al.  (1974.  p  67-71)  MP  1046 

Geophysical  methods  for  hydrological  investigations  in  per¬ 
mafrost  regions  Hockstra.  P.,  (1976,  p  75-90) 

MP  932 

Selected  examples  of  radiohm  resistivity  surveys  for  geotech¬ 
nical  exploration  Hockstra.  P.  ct  al.  (1977,  16p) 

SR  77-01 

Permafrost  physics 

Delineation  and  engineering  charsclerislics  of  permafrost 
beneath  the  Beaufort  Sea.  Scllmann,  P.V..  cl  al.  (1977. 
p  385-395)  MP  1074 

Dynamic  in-situ  properties  test  in  fine-grained  permafrost 
Blouin.  S.E .  (1977.  p.282'3l3)  MP  963 

Shallow  electromagnetic  geophysical  investigations  of  perma¬ 
frost.  Arcone.  S.A .  el  al.  (1978,  p  501-507) 

MP  noi 

Remote  sensing  of  massive  ice  in  permafrost  along  pipelines 
in  Alaska  Kovacs.  A .  ct  al.  (1979.  p  268-279) 

.MP  1175 

Geophysics  m  the  study  of  permafrost  Scott.  W,J ,  el  al, 
(1979.  P93-115)  MP  1266 

Electromagnetic  survey  in  permafrost  Scllmann.  P  V ,  et  al. 

(1979.  7p)  SR  79-14 

Heat  transfer  in  cold  climates.  Lunardini.  VJ.  (1981. 

731p)  MP  1435 

Vlirclectrical  properties  of  frozen  ground  near  Point  Barrow. 

Atavka  Arcone,  S  A .  ct  al.  (1981.  18p )  CR  81-13 

Measurements  of  ground  resistivity  Arcone.  S  A..  (1982. 
p92*UOj  MKi5J3 


Laboratory  measurements  of  soil  electric  properties  between 
0.1  and  5  GHz.  Delaney,  A  J..  et  al,  (1982,  12p.] 

CR  82-10 

Tundra  soils  on  the  Arctic  Slope  of  Alaska.  Everett.  K.R.. 

et  al.  (1982.  p  264-280]  MP  1552 

Improving  electric  grounding  in  frozen  materials.  Delaney, 
A.J..  ctal,  (1982.  12p)  SR  82*13 

Deformation  and  failure  of  frozen  soils  and  ice  due  to  stresses. 

Fish,  A  M.,  (1982,  p  4 19-428)  MP  1553 

Freezing  of  soil  with  surface  convection  Lunardini,  V.J , 
[1982,  P.20S-212)  MP  1595 

Understanding  the  .Arctic  sea  floor  for  engineering  purposes. 

(1982,  t41p.)  SR  83*25 

Computer  models  for  two-dimensional  steady-state  heat  con¬ 
duction.  Albert.  M.R.,  et  al.  (1983,  90p}  CR  83*10 

Guidebook  to  permafrost  and  its  features,  northern  Alaska 
Brown.  J..ed.  (1983,  230p]  MP  1640 

Offshore  mechanics  and  Arctic  engineering  symposium, 
1984.  (1984.  3  vols)  MP  1675 

Field  dielectric  measurements  of  frozen  silt  using  VHF  pulses. 

Arcone,  S.A..  et  al.  (1984,  p.29*37]  MP  1774 

Conductive  backfill  for  improving  electrical  grounding  in 
frozen  soils.  Sellmann,  P  V,,  et  al,  (1984.  19p.} 

SR  84*17 

Workshop  on  Permafrost  Geophysics.  Golden,  Colorado,  23* 
24  October  1984.  Brown.  J.,  ed,  (1985,  li3p.] 

SR  85*05 

Dielectric  studies  of  permafrost  Arcone,  S  A.,  ct  al.  (1985. 

p  3-5)  MP  1951 

Galvanic  methods  for  mapping  resistive  seabed  features 
Sellmann,  P.V.,  et  al.  (1985.  p.91-92)  MP  1955 

Strain  rate  effect  on  the  tensile  strength  of  frozen  Silt.  Zhu. 

Y..  et  al,  (1985.  p.153-157]  MP  1898 

International  Offshore  Mechanics  and  Arctic  Engineering 
Symposium.  1987.  (1987.  4  vols)  MP  2189 

Preparation  of  geophysical  borehole  site  with  ground  ice, 
Fairbanks.  AK  Delaney.  A  J..  (1987.  ISp.) 

SR  87*07 

Mechanical  and  physical  properties  of  soils  in  cold  regions 
Chamberlain,  E.J..  (1987,  p  155*161)  MP  2415 

Permafrost  prcierraHon 

Piles  m  permafrost  for  bridge  foundations  Crory.  F.E .  et  al. 
(1967.  41p)  MP14U 

PERMAFROST  PRESERVATION 
Foundations  of  structures  in  cold  regions  Sanger,  FJ., 
(1969, 91p)  Mni*C4 

Permafrost  preienraHon 

Construction  and  performance  of  the  Hess  creek  earth  fill 
dam,  Livengood.  Alaska  Simoni.  O  W.,  (1973,  p 

Thermoinsulating  media  within  embankments  on  perennially 
frozen  soil.  Berg.  R.L ,  (1976,  I6!p.)  SR  76*03 

Ecological  and  environmental  consequences  of  off-road  traf* 
(Ic  m  northern  regions  Brown,  J.,  (1976,  p.40-53) 

MP  1383 

Road  construction  and  maintenance  problems  m  central  Alas¬ 
ka  Clark,  E  F ,  et  al.  (1976,  36p }  SR  76-08 

Physical  and  thermal  disturbance  and  protection  of  perma¬ 
frost.  Brown.  J.,  et  al,  (1979,  42p]  SR  79*05 

Workshop  on  Environmental  Protection  of  Permafrost  Ter¬ 
rain.  Brown,  J.,  et  al.  (1980,  p.30-36]  MP  1314 

Snow  pads  for  pipeline  construction  in  Alaska  Johnson. 

P  R.  etal,  (1980.  28p)  CR  80*17 

Construction  of  foundations  in  permafrost  Lineli.  K.A.,  et 
al.  (1980.  3i0p]  SR  80-34 

Sublimation  and  its  control  in  the  CRREL  permafrost  tunnel. 

Johansen.  N  I,  (1981.  12p)  SR  81*08 

Surface  disturbance  and  protection  dunng  economic  develop¬ 
ment  of  the  North.  Brown.  J.,  et  ai,  (1981,  88p  ] 

MP  1467 

Response  of  permafrost  to  disturbance  Lawson,  D  E . 
(1986.  p  1-7)  MP2165 

Permafrost  samplers 

Subsurface  explorations  in  permafrost  areas  Cass.  J.R..  Jr.. 

(1959,  p  31*41)  MP885 

Drilling  and  coring  of  frozen  ground  in  northern  Alaska. 
Spring  1979  Lawson.  D.E..  et  al.  (1980,  i4p] 

SR  80*12 

PERMAFROST  STRUCTURE 
Effects  of  permafrost  on  engineering  Stearns,  SR..  (1966. 

77p)  MI*A2 

Characteristics  of  the  cold  regions  Gerdcl,  R  W .  (1969, 
51p)  MI-A 

Permafrost  structure 

Morphology  of  the  North  Slope.  Walker.  H  J .  (1973,  p  49* 
52)  MP  1004 

Electrical  resistivity  pronte  of  permafrost  Hoekstra.  P . 

(1974.  p.28-34)  MP  1045 

Computer  modeling  of  terrain  modifications  in  the  arctic  and 
subarctic  Outcall.  S.I .  ct  al.  (1977,  p  24-32] 

MP97I 

Remote  sensing  of  massive  ice  m  permafrost  along  pipelines 
in  Alaska  Kovacs.  A  .  et  al.  (1979.  p  268-279) 

MP  1175 

Electromagnetic  survey  in  permafrost  Sellmann.  P  V„  cl  al, 
(1979.  7p.,  SR  79*14 

Drilling  and  coring  of  frozen  ground  in  northern  Alaska, 
Spring  1979  Lawson.  D.E .  cl  al,  (1980,  Up) 

SR  80*12 


323 


SUBJECT  INDEX 


Permtfrost  temperature 

Unfrozen  water  contents  of  six  antarctic  soil  materials  And¬ 
erson.  D  M..  et  al.  (1989,  p  353-366j  MP  2470 

Permafrost  thermal  properties 
Approach  roads,  Greenland  1955  program.  (1959,  lOOpi 

MP  1522 

Subsea  permafrost  study  in  the  Beaufort  Sea,  Alaska.  Sell- 
mann,  P.V..  et  al.  (1979,  p.207.2l3i  MP  1591 

Crude  oil  spills  on  subarctic  permafrost  in  interior  Alaska. 

Johnson,  LA.,  et  al,  (1980.  128p)  MP  1310 

Phase  change  around  a  circular  pipe.  Lunardini.  V.J.. 

(1980.  18p.]  CR  80-27 

Piling  in  frozen  ground  Crory.  F  E.,  (1982,  p  112-124) 

MP  1722 

Modifications  of  permafrost.  East  Oumalik,  Alaska.  Law- 
son.  D.E..  (1982,  33p )  CR  82-36 

Freezing  and  thawing:  heat  balance  integral  approximations. 

Lunardini.  V.J..  (1983,  p.30-37)  MP  1597 

Approximate  solution  to  conduction  freezing  with  density 
variation.  Lunardini.  V.J..  (1983.  p  43-45]  MP  1598 
Relationships  between  estimated  mean  annual  air  and  perma¬ 
frost  temperatures  in  North-Central  Alaska.  Haugen, 
R.K..  et  al.  (1983,  p  462-467)  MP  1658 

Ground  ice  in  perennially  frozen  sediments,  northern  Alaska 
Lawson.  D.E..  (1983.  p  695-700)  MP  1661 

Erosion  of  perennially  frozen  streambanks  Lawson,  D.E . 

(1983. 22p.)  CR  83-29 

Potential  responses  of  permafrost  to  climatic  warming 
Goodwin.  CW.et  al.  (1984,  p 92-105)  MP  1710 

Status  of  numerical  models  for  heat  and  mass  transfer  in  frost- 
susceptible  soils.  Berg.  R  L..  [1984,  p67-7I] 

MP  1851 

Subsea  permafrost  distribution  on  the  Alaskan  shelf.  Seil- 
mann,  P.V.,  et  al.  (1984,  p.75-82)  MP  1852 

Prototype  drill  for  core  sampling  fine-grained  perennially 
frozen  ground.  Brocket!.  B.E .  et  al,  (1985.  29p ) 

CR  85-01 

Arctic  thermal  design.  Lunardini,  V.J„  (1985,  p  70-75] 

MP  2167 

U  S.  permafrost  delegation  visit  to  China.  July  1 984  Brown, 
J.,  (1985,  I37p.)  SR  85-09 

Review  of  analytical  methods  for  ground  thermal  regime  cal¬ 
culations  Lunardini.  V.J.,  [1985,  p.204>257) 

MP  1922 

Heat  transfer  characteristics  of  thermosyphons  with  inclined 
evaporator  sections  Haynes.  F  D  ,  et  al,  (1986,  p  285- 
292,  MP  2034 

Monitoring  seasonal  changes  in  seaHoor  temperature  and 
salinity  Sellmann,  P.V ,  et  al,  (1986,  p  110-114) 

MP  214? 

Natural  ground  temperatures  in  upland  bedrock  terrain,  in¬ 
terior  Alaska.  Collins.  C  M .  et  al,  (1988,  p  56-60) 

MP  2360 

Seasonal  variations  in  resistivit)  and  temperature  in  discon¬ 
tinuous  permafrost  Delaney,  A  J.,  ct  al.  (1988,  p927- 
932)  MP  2365 

Thermal  siabilizaiion  of  permafrost  with  Ihcrmosyphons 
Zarlmg.  J.P..  ct  al.  (1990.  p.323-328)  MP  2583 

Permafrost  thickness 

Electrical  ground  impedance  measurements  in  Alaskan  per¬ 
mafrost  regions  Hockscra.  P.  (1975,  60p) 

MP  1049 

PenReability 

Consolidating  dredged  material  by  freezing  and  thawing 
Cliambcrtain.  E.J.(1977.  94p)  MP  978 

Freeze  thaw  erfect  on  the  permeability  and  structure  of  soils 
Chamberlain.  E  J .  et  ai.  (1978.  p  31-44)  MP  1080 

Freeze  thaw  effect  on  the  permeability  and  structure  of  soils 
Chamberlain.  E.J .  cl  al.  (1979.  p.73-92)  MP  1225 
Soil  induration  on  land  treatment  sites.  Abcic,  G .  ct  al. 

(1980.  41p]  SR  80-36 

Liquid  distribution  and  the  dielectric  constant  of  wet  snow 
Colbcck.se.  (1980.  p.21.39)  MP  1349 

Soil  hydraulic  conductivity  and  moisture  rcttniion  features 
lngcfsol].J.(198l.  Ilp)  SR81-02 

Evaluation  of  procedures  for  determining  selected  aquifer 
parameters  Daly,  C.J.,  (1982.  I04p)  CR  82-41 

Effect  of  frecze-lhaw  cycles  on  soils  Chamberlain.  E  ,  ct  al, 
(1990.  p  14.5-155)  MP  2678 

Petroleum  industry 

Design  considerations  for  airfields  m  NPR  A  Crory,  F  E .  ct 
al.  (1978.  P441.458]  MP  1086 

Phase  transformations 

Compressibility  characteristics  of  compacted  snow.  Abcic. 

G.ctal,  (1976.  47pj  CR  76-21 

Low  temperature  phase  changes  in  moist,  briny  c’ays.  And¬ 
erson.  D.M  .  cl  al.  (1980.  p  139-144)  .MP  1330 

Phase  change  around  a  circ.itar  pipe  Lu:iard<tu.  V  J . 

(1980.  18p)  CR  80-27 

Heat  transfer  in  cold  climates  Lunardini.  VJ.  (1981. 

731pj  MP  1435 

Some  approaches  to  modeling  phase  change  in  freezing  soils 
Hroinadka,  T  V .  H.  ct  al.  (1981.  p  137*l45j 

MP  1437 

Cylindrical  phase  change  approximation  with  effective  ther¬ 
mal  diffusiviiy  Lunardini.  V  J  .  (1981.  p  I47-154j 

.MP  1438 

Deforming  dmte  elements  uiih  and  without  phase  change 
Lynch.  D  R  .  ct  al.  (1981.  p  81-96)  MP  1493 

Phase  change  around  a  circular  cylinder  Lunardini.  V’ J  . 
(1981.  p  598-600)  MP  1507 


Phase  change  around  insulated  buried  pipes:  quasi-steady 
method.  Lunardini,  V.J.,  (1981.  p.201-207] 

MP  1496 

Heat  conduction  with  phase  changes.  Lunardini.  V.J.. 

(1981.  14p]  CR  81-25 

Freezing  of  soil  with  surface  convection  Lunardini,  V.J , 
(1982,  p  205-212]  MP  1595 

Solution  of  two-dimensional  freezing  and  thawing  problems 
O'Neill.  K.,  (1983.  p.653-658]  MP  1584 

Approximate  phase  change  solutions  for  insulated  buried  cyl¬ 
inders  Lunardini,  V  J..  (1983,  P.2S-32)  MP  1593 
Boundary  integral  equation  solution  for  phase  change  prob¬ 
lems  O'Neill.  K.  (1983,  p.1825-1850]  MP  2093 

Two-dimensional  heat  conduction  phase  change.  Albert, 
M.R ,  et  al,  (1983.  p  85-1 10]  MP  2161 

Fixed  mesh  finite  element  solution  for  cartesian  two-dimen¬ 
sional  phase  change.  O'Neill,  K ,  (1983,  p436-441] 

MP  1702 

Modeling  two-dimensional  freezing  Albert.  M.R..  (1984, 
45p)  CR  84-10 

Compulation  of  porous  media  natural  convection  flow  and 
phase  change.  O'Neil!,  K..  et  al,  (1984,  p  213-229) 

MP  1895 

Freezing  of  soil  vvith  phase  change  occurring  over  a  finite 
temperature  zone  Lunardini,  V.J .  (1985.  p  38-46) 

.MP  1854 

Transient  two-dimensional  phase  change.  Albert,  M  R..  et 
al.  (1985,  p.229-243]  MP  2162 

Heat  conduction  phase  change  problems  Albert,  M.R  ,  et  al. 

(1986,p.591-607)  MP  2159 

Tracking  freezing  front  movement  using  boundary  element 
method  Hromadka,  T.V..  II.  (1987.  58p)  SR  87-08 

XYFREZ.4  user’s  manual.  O’Neill,  K.,  (1987,  55p.) 

SR  87-28 

Heat  conduction  with  freezing  or  thawing.  Lunardini.  V.J . 

(1988,  329p.]  M  88-01 

Phase  change  heat  transfer  program  for  microcomputers 
Buzzeli,  G.M..  et  al,  (1988,  p.645-650)  MP  2383 

Photoelasticity 

Photoelastic  instrumentation— principles  and  techniques. 
Roberts.  A.,  et  al.  (1979.  153p  j  SR  79-13 

PhotogrammetiT 

Remote  measurement  of  sea  ice  drift.  Hibler.  W.D ,  ill,  et 
al,  (1975,  p  541-554]  MP  849 

Photography 

Ice  thickness  distnbution  across  the  Atlantic  sector  of  the 
Antarctic  Ocean  in  midwinter.  Wadhams.  P ,  et  al.  (1987, 
p.i4.53S-14,552)  MP  2314 

Photolnterpretatlon 

Antarctic  sea  ice  dynamics  and  its  possible  climatic  effects 
Ackley.  S.F.,  et  al.  (1976,  p  53-76)  MP  1378 

Air  photo  interpretation  ofa  small  ice  Jim  DenHaftog.S  L . 

(1977,p705‘719)  MP  935 

Aerial  photointerpretation  of  a  small  ice  jam  DenHartog. 

SL,il977.  17p)  SR  77.32 

Aerial  photography  of  Cape  Cod  shoreline  changes  Galto. 

L.W..  (1978.  49p)  CR  78-17 

River  channel  characteristics  at  selected  ice  jam  sites  m  Ver¬ 
mont  Gatto,  LW,  (1978,  52pj  CR  78-25 

Historical  shoreline  changes  along  the  outer  coast  of  Cape 
Cod.  Gaito.  L.W„  (1979.  p  69-90)  MP  1502 

Aerial  photointcrprctation  for  shoreline  changes  Gatto. 

L.W..  (1980.  p  167-170)  MP  1503 

Wildlife  habitat  mapping  in  Lac  qui  Parle.  Minnesota.  Mer¬ 
ry.  C.J .  ct  al.  (1984,  p  205-208)  MP  2085 

Evaluation  of  SPOT  HRV  simulation  data  for  Corps  of  Engi¬ 
neers  applications  McKim,  H.L ,  et  al.  (1985.  p  61-71) 

MP  2184 

Photomacrographs 

Photomacrography  of  artlfrcts  in  transparent  materialx 

Marshall.  $J.  (1976.  3lp)  CR  76-40 

Photosynthesis 

Case  for  comparison  and  standardization  of  carbon  dioxide 
reference  gases  Kelley.  J  J .  ct  al.  (1973,  p  163-181] 

MP  964 

Physical  properties 

physical  and  structural  characteristics  of  sea  icc  m  McMurdo 
Sound  Gow.  A  J.ci  al.  (1981.  p 94-95)  MP  1542 
Simulation  of  planar  instabilities  during  solidification.  Sul¬ 
livan.  J  M  .  Jr.,  ct  al.  (1987.  p  81-111)  MP  2585 

Physiological  effects 

Winter  habitats  of  salmon  and  trout  Calkins.  D  J .  (1989. 
9pj  SR  89-34 

Piers 

Arching  of  model  icc  Hoes  al  bridge  piers.  Calkins.  D.J.. 

(1978.  P495-507)  MP  1134 

Icc  forces  on  the  Yukon  River  bridge  1978  breakup  John¬ 
son.  P  R  .  Cl  al.  (1979.  40p)  .MP  1304 

Icc  action  on  pairs  of  cylindrical  and  conical  structures 
Kalo.  K  .  ct  al.  (1983.  35p.]  CK  83-25 

Icc  forces  on  a  bridge  pier.  Ottauqiicchcc  River.  Vermont 
.ScKlhi.  DS.ctal.  (1983.  6p)  CR  83-32 

Icc  forces  on  inclined  model  bridge  piers  Haynes.  i'.D,.  el 
al.  (1984.  p.1167.1173)  .MP  2407 

Vibration  analysis  of  the  Ya-'iachichc  lightpicr  Haynes. 

F.D,.  (1986.  p.238.241)  MP  1989 

Vibration  analysis  of  the  Yamachichc  Lightpicr  Haynes. 

F.D.  (1986.  p  9  18)  MP  22.53 

Icc  forces  on  bridge  piers  H.iyncs.  F  D  ,  (1986.  p  8.LIOI1 

MP  2160 


Static  and  dynamic  ice  loads  on  the  Yamachiche  Bend  liihtpi- 
er,  1984-86.  Frederktng.  R ,  et  al,  (1986,  p  115-126) 

MP  2389 

Icc  force  measurements  on  a  bridge  pier  in  a  small  river. 
Sodhi,  D.S .  et  al.  (1989.  p  1419-1427)  MP  2764 

Pile  driving 

Piles  in  permafrost  for  bridge  foundations  Crory.  F.E.,  et  al. 

(1967, 4lp)  MP14U 

Study  of  piles  installed  in  polar  snow  Kovacs,  A.,  (1976, 
I32p)  CR  76-23 

Stake  driving  tools  a  preliminary  survey.  Kovacs,  A.,  et  al, 
(1977,  43p)  SR  77-13 

Use  of  piling  in  frozen  ground.  Crory,  F.E..  (1980,  21  p) 

MP  1407 

Pile  extraction 

Icc  engineering.  O’Steen,  D.A  ,  (1980,  p41-47) 

MP  1602 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  in  Fair¬ 
banks  silt  Johnson.  J  B.,  (1984,  42p.  +  appends.) 

MP  2271 

Frost  heave  forces  on  piling  Bsch,  D  C..  ct  al.  (1985, 2p  1 

MP  1732 

UpliOing  forces  exerted  by  adfrozen  ice  on  marine  piles 
Christensen.  FT .  ct  ai.  (1985,  p.529.542)  MP  1905 
Frost  jacking  forces  on  H  and  pipe  piles  embedded  in  Fair¬ 
banks  silt.  Johnson.  J.B..  et  al.  [1985,  p.125-133] 

MP  1930 

Real-time  measurements  of  uplifting  ice  forces  Zabitansky, 
L.J..  (1985.  p.253-259)  MP  2092 

Frost  heave  forces  on  H  and  pipe  foundation  piles  Buska, 
J  S .  et  al.  (1988.  p  1039-1044)  MP  2367 

Model  study  of  upliiting  ice  forces*  the  instrumentation. 
Zabitansky,  L.J.,  (1988,  p  745-748)  MP  2487 

Pile  load  tests 

Use  of  piling  m  frozen  ground  Crory.  F.E.,  (1980, 21  p  ] 

MP  1407 

Real-time  measurements  of  uplifting  ice  forces  Zabitansky, 
L.J..  (1985,  p  253-259)  MP  2092 

Model  study  of  uplifting  ice  forces;  the  instrumentation. 
Zabtiansky,  L.J..  [1988,  p  745-748]  MP  2487 

Pile  structures 

Ice  forces  on  vertical  piles  Nevel,  D  E.,  et  al,  ( 1 972.  p.  1 04- 
114}  MP1024 

Investigation  of  ice  forces  on  vertical  structures.  Hirayama, 
K.etal.  (1974,  153p]  MP  1041 

Ice  forces  on  model  structures  Zabilaniky,  LJ.,  et  al, 
(1975.  p  400-407)  MP  863 

Ice  forces  on  simulated  structures  ZabiUnsky,  L  J.,  et  al. 

(1975.  p.387-396)  MP  864 

Ice  forces  on  vertical  piles  Nevel.  D  E.,  et  al,  (1977, 9p.) 

CR  77.10 

Ice  engineering.  O'Steen,  D.A.,  [1980,  p  41-47) 

MP  1602 

Construction  of  foundations  m  permafrost  Line)),  K.A.,  et 
al.  (1980,  310p)  SR  80-34 

Piling  in  frozen  ground  Crory.  F  £ .  (1982.  p  1 12-124) 

MP  1722 

Dynamic  ice-structure  interaction  during  continuous  crush¬ 
ing  Maattancn.  M  .  (1983.  48p )  CR  83-05 

Foundations  in  permafrost  and  seasonal  frost.  Proceedings 
(1985.  62p)  MP  1730 

Frost  heave  forces  on  piling  Esch,  D.C..  et  al,  (1985. 2p ) 

MP  1732 

Model  study  of  icc  forces  on  a  single  pile.  Zabilansky,  L.J . 

(1986.  p.77-87)  MP  2388 

Pressure  buildup  in  permafrost  pile  supports  induced  by 
freczeback  Ayorindc.  O  A ,  (1989,  p  236-25Ij 

MP  2467 

Piles 

Application  of  icc  engineering  and  research  to  Great  Lakes 
problems  Freitag.  D.R..  (1972.  p  131-138) 

MP  1615 

Foundation  technology  in  cold  regions  Quinn,  W  F . 

(1987.  p  305-310]  MP  2425 

Measurement  of  froxt  heave  forces  on  H-pites  and  pipe  piles 
Johnson,  J  B..  ct  al.  (1988.  49p)  CR  88-21 

Pingos 

On  the  origin  of  pmgos— a  comment  .Mackay.  J  R  .  (1976. 
p.295-298)  MP916 

Pipe  flow 

Ice  bands  in  turbuh  1  pipe  flow  Ashton.  G.D,  (1984, 
7p )  MP  2087 

Pipe  laying 

Siibxca  trenching  in  the  Arctic  Mclior.  M  ,  (1981.  3lp) 

CR  81-17 

Pipeline  freezing 

Freeze  damage  prevention  in  utility  distribution  lines 
McFaddcn.  T.  (1977.  p  221-231)  MP  929 

Freeze  damage  protection  for  utility  lines  McFaddcn.  T . 

(1977.  p  12-16)  MP953 

Cold  climate  utitilies  delivery  design  manual  Smith.  D  W . 

ct  al,  (1979.  cJOO  leaves;  MP  1373 

I'rcezing  in  a  pipe  with  turbulent  flow.  Albert.  M  R .  et  al. 

(1983.  p  102-112)  MP  1893 

Icc  bandx  in  turbulent  pipe  flow  Ashton.  G  D.,  (1984. 
7p.)  MP  2087 

Pipeline  insulation 

Freeze  damage  protection  for  utility  lines.  McFaddcn.  T . 

(1977.  p  12-16)  MP953 

.Specialized  pipeline  equipment  Manainolo.  B.  (1978. 
.lOp)  SR  7m 


324 


SUBJECT  INDEX 


Phase  change  around  insulated  buried  pipes.  quasUsteady 
method.  Lunardini.  VJ.,  (1981,  p.201-207j 

MP  1496 

Pipeline  supports 

Movement  study  of  the  trans*  Alaska  pipeline  at  selected  sites. 

Ucda,  H.T,clal.(1981.  32pj  CR  81*04 

Performance  of  a  thermosyphon  with  an  inclined  evaporator 
and  vertical  condenser  2^r!mg,  J.P ,  ct  al,  (1984,  p  64- 
68j  MP  1677 

Frost  jacking  forces  on  H  and  pipe  piles  embedded  in  Fair¬ 
banks  silt.  Johnson,  J.6.,  et  al,  [1985,  p  12S«133) 

MP  1930 

Frost  heave  forces  on  H  and  pipe  foundation  piles  Buska. 
J.S .  et  al.  (1988,  p  1039-  1044j  MP  2367 

Pipelines 

Workshop  on  permafrost-related  research  and  TAPS.  rl975, 
37p]  MP1122 

Utility  distribution  practices  in  northern  Europe  McFad* 
den.  T.,ctal.  (1977,  p70-95j  MP928 

Haines-Fairbanks  pipeline,  design,  construction  and  opera¬ 
tion.  Garfield.  D.E ,  et  al,  (1977,  20p)  SR  77*04 

Revegetation  and  erosion  control  of  the  Trans-Alaska  Pipe* 
line  Johnson,  L  A.,  cl  al.  (1977,  36pj  SR  77*08 
Canol  Pipeline  Project,  a  historical  review.  Ucda,  H  T..  et  al, 
(1977,  32pj  SR  77*34 

Large  mobile  drilling  rigs  used  along  the  Alaska  pipeline. 

Sellmann.  P.V .  ct  al.  (1978.  23p  j  SR  78*04 

Specialized  pipeline  equipment  Hanamoto,  B,,  (1978, 
30pj  SR  78*05 

Construction  equipment  problems  and  procedures.  Alaska 
pipeline  project.  Hanamoto.  B ,  (1978.  14p  ] 

SR  78*11 

Undersea  pipelines  and  cables  in  polar  waters  Meilor,  M.. 

(1978,  34pi  CR  78*22 

Application  of  heat  pipes  on  the  Trans-Alaska  Pipeline. 

Heuer,  CE.,  (1979,  27p  j  SR  79*26 

Snow  pads  for  pipeline  construction  in  Alaska.  Johnson. 

PR..ct  al.  (1980.  28pj  CR  80*17 

Environmental  engineering,  Yukon  River-Prudhoe  Bay  Haul 
Road.  Brown,  J.,  cd,  (1980.  187p)  CR  80*19 

Environment  of  the  Alaskan  Haul  Road  Brown.  J  ,  (1980, 
p3*52i  MP1350 

Revegetation  along  roads  and  pipelines  in  Alaska  Johnson. 

L.A..  (1980,  p  129*150)  MP  1353 

Movement  study  of  the  trans*  Alaska  pipeline  at  selected  sites 
Ucda.  H  T..  Cl  al.  (1981,  32p  j  CR  81*04 

Losses  from  the  Fort  Wainwnght  heat  distribution  system 
Phetteplaee,  G .  et  al.  (1981,  29p  j  SR  81*14 

Revegetation  along  the  trans-Alaska  pipeline,  1975*1978 
Johnson,  A.J,  (1981,  I15p)  CR  81*12 

Subsea  trenching  in  the  Arctic  Meilor.  M  .  (1981,  p  843* 
882,  MP  1464 

Revegetation  along  pipeline  rights*of«isay  in  Alaska.  John* 
son.  L.  (1984.  p 254*264,  MP21I3 

Simple  design  procedure  for  heat  transmission  system  piping. 

Phetteplaee,  O  .  (1985,  p  1748*1752,  MP  1942 

Engineering  surveys  along  the  Trans-Alaska  Pipeline  God¬ 
frey,  R.N.,  ct  al.  (1986,  85pj  SR  86*28 

Pipes  (tubes) 

Phase  change  around  a  circular  pipe  Lunardini.  V  J , 
(1980,  18p,  CR  80-27 

Phase  change  around  a  circular  cylinder  Lunardini.  V.J., 
(1981,  p  598*600,  MP  1507 

Approximate  phase  change  solutions  for  insulated  buried  cyl¬ 
inders  Lunardini.  V  J ,  (1983,  p  25-32,  MP  1593 
Transient  two-dimensional  phase  change  Albert,  M  R  .  ct 
al.  (1985,  p  279*243,  MP  2162 

Polyvinyl  chloride  pipes  and  ground  water  chemistry.  Park¬ 
er.  L  V  .  ct  al.  (1985.  27p ,  SR  85-12 

Heat  iransferof  a  thermosyphon  /filing.  J  P ,  clal.  (1987. 

p.79-84,  MP  2190 

Thermosyphon  for  horizontal  applications  Dcnliartog. 

S  L.  (1988.  p  319*321,  MP  2444 

Freezing  and  ihawir.g  of  soils  in  cylindrical  coordinates 
Lunardini.  V.J..  (1959.  p  185-208,  MP  2594 

Investigation  into  the  post-stable  behavior  of  a  tube  array  in 
cross-flow  Lever.  J.H..  ct  al.  (1989.  p  457-465, 

Sfp  2561 

PLAINS 

Geology  and  physiography  of  cold  regions  Stearns.  S.R.. 
(1965.  40p,  M  1*A1 

Planetary  environments 

Proceedings  of  the  second  planetary  water  and  polar  pro¬ 
cesses  colloquium.  1978  (1978.  209p,  MP  1193 

First  impressions  of  the  comet  drilling  problem  .Meilor,  M  . 
(1989.  p  229-232,  MP  2592 

Plankton 

Choanoflagcilata  from  the  Weddell  Sea.  summer  1977 
Buck.  K.R.  (1980.  26p,  CR  80*16 

Morphology  and  ecology  of  diatoms  in  sea  icc  from  the  W  cd- 
dcll  Sea  Clarke.  D  D.  ct  a\.  (1984.  4 Ip,  CR  84*05 
Sca-icc  pressure  ridge  microbial  comimimtics.  Ackley  .ST, 
(1988.  p  172*174,  MP  2450 

Plant  ecology 

Climatic  and  dcndroclimatic  indices  m  the  discontinuous  per¬ 
mafrost  zone  of  the  Central  Alaskan  Uplands  Haugen. 
R.K  .  ct  al.  (1978.  p  .192-.198,  MP  1099 

Vegetation  recovery  after  tundra  fires  in  northwestern  Alaska 
Racinc,  C,  ct  al.  (1987.  p  461*469,  MP  2.374 


Plant  physiology 

Seasonal  variations  in  plant  nutrition  in  tundra  soils. 

McCown.  B.H.,  ct  al.  (1971,  p.55*57,  MP  904 

Effects  of  inundation  on  six  varieties  of  lurfgrass.  ErbiKh, 

F  H  .  et  al.  (1982,  25p ,  SR  82*12 

U.S.  tundra  biome  publication  list  Brown,  J .  et  al.  (1983. 

29p.,  SR  83*29 

Growth  and  flowering  of  tussocks  in  northcentral  Alaska 
Haugen,  R  K..  el  al.  (1984,  p  10-11,  MP  1950 

Effect  and  disposition  of  TNT  in  a  terrestrial  plant  Palazzo. 

A  J.,  cl  al.  ( 1986,  p  49*52,  MP  2098 

TNT  in  a  terrestrial  plant  Palazzo,  AJ.,etal,  (1986, 17p] 

CR  86*15 

Effects  of  temperature  and  species  on  TNT  injury  to  plants. 
Palazzo,  A  J  ,  et  al,  (1988,  7p ,  SR  88*16 

Plant  tissues 

Aquatic  plant  growth  in  relation  to  temperature  and  unfrozen 
water  content  Palazzo,  A  J ,  ct  al.  (1984,  8d  , 

CR  84*14 

Plants  (botany) 

Revegetation  in  arctic  and  subarctic  North  America— a  litera¬ 
ture  review  Johnson.  L  A.,  et  al.  (1976,  32p , 

CR  76*15 

Urban  waste  as  a  source  of  heavy  metals  in  land  treatment 
Iskandar.  I  K  .  (1976.  p4l7*432,  MP  977 

Effects  of  wastewater  application  on  forage  grasses  Palazzo. 

AJ..  (1970,  8p,  CR  76*39 

Reclamation  of  acidic  dredge  soils  with  sewage  sludge  and 
lime  Palazzo.  A  J .  (1977,  24p ,  SR  77-19 

Effects  of  wastewater  on  the  growth  and  chemical  composi¬ 
tion  of  forages.  Palazzo,  A  J ,  (1977,  p  171*180) 

MP  975 

Ecology  on  the  Yukon*Prudhoe  haul  road.  Brown.  J .  ed, 
(1978,  13Ip,  MPlllS 

EfTccts  of  a  tundra  fire  on  soil  and  vegetation  Racine.  C . 

(1980,  21p,  SR  80-3? 

Aquaculture  for  wastewater  treatment  in  cold  climates 
Reed,  S.C .  ct  al.  (1981,  p.482-492j  MP  1394 

Wastewater  treatment  and  plant  growth  Palazzo.  A.J . 

(1982,  21p,  SR  82-05 

Vegetation  and  environmental  gradients  of  the  Prudhoe  Bay 
region,  Alaska  Walker.  D.A.,  (1985, 239p , 

*  CR  85*14 

TNT  in  a  terrestrial  plant  Palazzo,  A  J..  ct  al,  ( 1 986, 1 7p , 

CR  86*15 

Effects  of  temperature  and  species  on  TNT  injury  to  plants 
Palazzo,  A  J  ,  et  al.  (1988.  7p,  SR  88*16 

Plastic  deformation 

Mechanics  of  ice.  Glen.  J  W.,  (1975.  43p  y  M  ll*C2b 
In-planc  deformation  of  non*coaxial  plastic  soil  Takagi.  S . 
(1978.  28p,  CR  78*07 

Plastic  flow 

Modeling  pack  ice  as  a  viscous-plastic  continuum  Hibler. 

W.D.,  in.  (1977,  p46*55|  MP  1164 

Role  of  plastic  icc  interaction  in  marginal  icc  zone  dynamics 
Lepparanta.  M ,  cl  al,  (1985.  p  11,899-11.909, 

MP  1544 

Plastic  properties 

Steady  in-plane  deformation  of  noncoaxial  plastic  soil 
Takagt.  S .  (l979.  p.l049-l072,  MP  1248 

Analysis  of  non-steady  plastic  shock  waves  in  snow  Brown, 


R  L.  (1980.  p 279*287,  MP  1354 

Plasticity  tests 

Report  of  the  ITTC  panel  on  testing  in  icc.  1978  Frankrn* 
stem,  G  E  .  Cl  al.  (1978.  p.I57-l79j  MP  1140 

Plastics 

Utility  distribution  practices  in  northern  Europe  McFad- 
dcn.T.ctal.  (1977.  p 70-95,  MP  928 

Plates 

Viscoelasticity  of  floating  icc  plates  subjected  to  a  circular 
load.  Takagi.  S.  (1978.  32p,  CR  78-05 

Investigation  of  the  acoustic  emission  and  deformation  re¬ 
sponse  of  finite  lec  plates  Xirouchakis.  P.C  ,cl  al.  (1981. 
19p,  CR  81*06 

Acoustic  emission  and  deformaiion  rcsp«)nsc  of  finite  itc 
plates  Xirouchakis.  PC.,  cl  al,  (1981,  p  123-1.13, 

MP  1436 

On  the  buckling  force  of  floating  I'C  plates  Kerr.  A.D, 
(1981.  7p,  CR  81*09 

Acoustic  emission  and  deformation  of  ice  plates  Xiroucha¬ 
kis.  PC.  ct  al.  (1982.  p.129-139,  MP  1589 

Pneumatic  equipment 

Oc-icing  of  radomes  .md  lock  walls  using  pneumatic  devices 
Ackley.  S  F .  ct  al.  (1977.  p  467*478,  MP  1064 

Polar  regions 

Arc  ic  research  of  the  United  States.  \m1  1  (1987.  I21pj 

MP  2306 

Arctic  research  of  the  Untied  Stales.  V«l.2  {N88,  76p  , 

MP  2379 

United  States  arctic  research  plan  biennial  revision  1990- 

1991  Brown.  J.cd.  (1989  ’Ip,  MP  2544 

Polarization  (waves) 

Polarization  siiulics  in  sea  icc  Aiconc.  S  A  .  et  al.  (1980. 
p  225-245,  MP  1324 

Pol.iriz,ition  of  skylight  Bohren  C .  (1984.  p  261*265, 

MP  1794 

Model  studies  of  surface  noise  interference  in  ground-probing 
radar  Arconc.  S  A  .  ct  al.  (1985.  23p ,  CR  85*19 

Optical  propcriics  «f  sea  ice  structure  t»ow.  A  J,.  (I'>86. 
p  764.771,  MP22S7 


Pollution 

Mercury  contamination  of  water  sampler  Cragin,  J  H , 
(1979.  p  313*319,  MP  1270 

Health  aspects  of  land  treatment  Reed,  S.C ,  (1979, 43p j 

MP  1389 

Sensitivity  of  vegetation  and  soil  flora  to  seawater  spills,  Alas¬ 
ka.  Simmons.  C.L .  ct  al,  (1983,  35p ,  CR  83*24 

Freezing  effect  on  waste  contaminants  iskandar,  1  K , 
(1986.  33pj  SR  86*19 

Low  temperature  effects  on  organophosphonates  Bnlton, 
KB..  (1986.  47  refs,  SR  86*38 

Losses  of  explosives  residues  on  disposable  membrane  filters. 

Jc.  Ins.  T  F..  Cl  al.  (1987.  25p.j  SR  87*02 

Decontamination  of  chemical  agents  on  the  winter  battlefield. 

Parker.  LV.,  (1988.  48p ,  CR  88*07 

Comparison  of  EPA  and  USATHAMA  detection  capability 
estimators  Grant,  CL.,  cl  al.  (1988,  p 405-418^^ 

Using  bleach  mixture  for  decontamination  al  low  tempera¬ 
tures  Walsh.  M  E  .  et  al.  (1989,  13p.j  SR  89*33 

CBR  operations  in  cold  weather  a  bibliography,  Vol  1  Car- 
Ion.  H  R .  el  a!.  (1989,  88p.j  MP  2574 

Polymers 

Icc  releasing  block-copolymer  coalings  Jellinck.  H  H  G  ,  el 
al.  (1978, >544*551,  MP  1141 

Seeking  low  ice  adhesion  Sayward.  J  M  ,  (1979,  83p, 

SR  79*11 

Adhesion  of  ice  to  polymers  and  other  surfaces  Itagaki,  K., 
(1983.  p  241*252,  MP  1580 

Coid*temperature  characterization  of  polymer  concrete. 

Big!,  SR.  (1986.  46p,  MP  2521 

Wetting  of  polystyrene  and  urethane  roof  insulations. 

Tobiasson,  W .  et  al.  (1988.  p.421-430}  MP  2011 

On  the  design  of  polymeiic  composite  structures  for  cold 
regions  applications  Lord.  H  W.  et  al,  (1988,  p.435* 
458,  MP  2395 

Polynyas 

Turbulent  heat  flux  from  Arctic  leads  Andreas.  E  L .  et  al, 
(1979,  p  57*91,  MP1340 

Physical  oceanography  of  the  seasonal  sea  ice  zone. 

MePhee.  MG.  (1980,  p 93*132,  MP  1294 

Estimation  of  heat  and  mass  fluxes  over  Arctic  leads.  An¬ 
dreas.  E  L .  (1980.  p  2057*2063,  MP  1410 

Condensate  profiles  over  Arctic  leads  Andreas,  E  L ,  et  at, 
(1981.  p  437*460,  MP  1479 

Sea  ICC  state  during  the  Weddell  Sea  Expedition  Ackley. 

SF.clal,  (1983.  6p.  +  59p,  SR  83*2 

Bulk  transfer  coefficients  for  heat  and  momentum  over  leads 
and  polynyas  Andreas.  E  L.clat.  (1986,  p 

Estimating  turbulent  surface  heat  fluxes  over  polar,  marine 
surfaces  Andreas,  E  L ,  (1988,  p  65*68,  MP  2448 
Environment  of  wintertime  leads  and  polynyas  Andreas, 
EL..  (1989.  p  273*288,  MP  2689 

Wmd'gcnerated  polynyas  off  the  coasts  of  the  Bering  Sea 
islands.  Kozo.  T  L .  el  al.  (1990.  p.l26*l32, 

MP  2734 

Ponds 

Suppression  of  icc  fog  from  cooling  ponds  McFaddcn.  T , 
(1976.  78p,  CR  76-43 

Wastewater  stabilization  pond  linings  Middlebrooks.  E  J.. 

ct  al.  (1978,  nep,  SR  78*28 

Energy  requirements  for  small  flow  wastewater  treatment  sys¬ 
tems  Middlebrooks.  E.J.,  et  al.  (1979.  82pj 

SR  79*07 

Cost'cffcctivc  use  of  municipal  wastewater  treatment  ponds 
Rccd.  SC.  ct  al.  (1979.  p  177*200,  MP  1413 

International  and  national  developments  m  land  treatment  of 
wastewater  McKim,  H  L..  et  al.  (1979,  28p , 

MP  1420 

Aquaculture  systems  for  wastewater  treatment  an  engineer* 
ing  assessment  Reed,  S C..  et  al.  (1980.  I27p, 

MP  1422 

Aquaculture  systems  for  wastewater  trcaimenl  Rccd.  S  C . 

ct  al.  (1980.  p  1*12,  MP  1423 

Icc  growth  on  Post  Pond.  1973-1982  Gow.  A.J.  cl  al. 

[1983.  25p)  CR  83*04 

Nitrogen  removal  m  wastewater  stabilization  ponds  Rccd. 

SC.  (1983.  !3p  »  figs,  MP  1943 

Nitrogen  removal  in  wastewater  ponds.  Rccd.  S  C.  (1984. 
26p  )  CR  84-13 

Pontoon  bridges 

Icc  interaction  with  the  U  S  Army  ribbon  bridge.  Cooler* 
marsh,  0  A..  (1986.  I8p ,  CR  86*01 

Porosity 

Dirficuliics  of  measuring  the  water  saturation  and  porosity  of 
snow  Colbcck.se.  (1978.  pl89-2f  ,  MP  1124 

Configuration  of  ICC  in  frozen  media  Colb*  *.  SC..  (1982. 

p  116.123,  MP15I2 

Geometry  andpcrmitliviiyofsnow  at  high  f  cquencics.  Col* 
beck.  SC.  (1982.  p 4495-4500,  MP  1545 

\  an.i{ton  of  icc  strength  within  and  between  multiyear  pres¬ 
sure  ridges  in  the  Beaufort  Sea  Weeks.  W.F..  |1984, 

P  134*139,  MP  1680 

influence  of  grain  sj/c  on  the  ductility  of  ice  Cole.  1)  .M . 

(1984.  p  150*157,  MP  1686 

Sea  icc  salinity  and  porosity  changes  dur  storage.  Cox. 

(}  I*  N  .  Cl  al.  (1986.  p  371-375,  MP  2244 

I  ndcrsaluraiion  m  thawed  permafrost  at  the  beginning  of 
frcczeback  Ayonndc.  O  A  .  (1990,  p  317*321, 

MP  2582 


SUBJECT  INDEX 


Porous  raaterfiUs 

Water  flow  throu|h  vems  in  ice  Colbeck,  S  C .  r  1 976.  Sp  i 

CR  76-06 

Moving  boundary  problems  in  the  hydrodynamics  of  porous 
media  Nakano.  Y..  (1978.  p  125-134]  MP  1343 

Evaluation  of  the  moving  boundary  theory.  Nakano,  Y.. 

[1978.  P.U2-I51)  MP1147 

Functional  analysis  of  the  problem  of  wetting  fronts  Naka¬ 
no,  Y..  [1980,  p  314-318)  MP  1307 

Water  and  air  horizontal  flow  in  porous  media  Nal  sno,  Y . 

[1980.  P.81-8S)  MP  1341 

Water  and  air  vertical  flow  through  porous  media.  Nakano. 

Y..  [1980.  p.l24-133j  MP  1342 

Structural  evaluation  of  porous  pavement  in  cold  climate 
Eaton.  R  A .  et  al.  [1980.  43p)  SR  80-39 

Traveling  wave  solution  to  the  problem  of  simultaneous  flow 
of  water  and  air  through  homogeneous  porous  media 
Nakano.  Y .  [1981.  p.57-64)  MP  1419 

Horizontal  infiltration  of  water  in  porous  materials  Nakano, 
Y.,  (1982.  p  156-166]  MP  1840 

Wetting  fronts  in  porous  media  Nakano.  Y  ,  [1983,  p  71- 
78]  MP  1720 

Calculation  of  advective  mass  transport  in  heterogeneous 
media  Daly,  CJ.  (1983.  p 73-89]  MP  1697 

Boundai)  value  problem  of  flow  in  porous  media  Nakano, 
Y.,  [1983.  p  205-213]  MP  1721 

Role  of  heat  and  water  transport  in  frost  heaving  of  porous 
soils.  Nakano,  Y .  ct  al,  [1984,  p  93-102]  MP  1842 

Computation  of  porous  media  natural  convection  flow  and 
phase  change  O'Neill.  K .  et  al.  (1984.  p  213-229] 

MP  1895 

Diffusiviiy  of  horizontal  water  flow  through  porous  media. 

Nakano.  Y.  [1985,  p 26-31)  MP  1881 

Experimental  measurement  of  channeling  of  flow  in  porous 
media.  Oliphant.  J.L .  et  al,  [1985.  p  394-399] 

MP  1967 

Natural  convection  in  sloping  porous  layers  Powers.  D  J . 

et  al.  (1986,  p  697-710]  MP  2158 

On  the  pressure  drop  through  a  uniform  snow  layer.  Yen. 
Y.C.  [1988.  lOp]  CR  88-14 

Portable  shelters 

Operation  of  the  CRREL  prototype  air  transportable  shelter. 

Flanders,  S  N .  [1980.  73p  ]  SR  80-10 

Cold  regions  testing  of  an  air-transportable  shelter  Flan¬ 
ders.  S.N..  (1981.  20p)  CR  81-16 

Air-transportable  Arctic  wooden  shelters  Randers.  S  N  ,  et 
al.  [1982.  p  385-397]  MP  1558 

WinterfleldtestingofU  S  Navy  fleet  hospital  Sletten.RS. 
etal.(1988.  lOpj  MP2512 

Ports 

Bibliography  on  harbor  and  channel  design  in  cold  regions 
Haynes,  F.D .  (1976.  32pj  CR  76-03 

Methods  of  ice  control  for  winter  navigation  in  inland  waters. 

Frankenstein.  C  E .  et  al.  [1984.  p  329-337]  MP  1831 
Harbor  design  for  ice  conditions  Woriley.  CA.,  (1987. 

p.t4-l5)  MP  2588 

Ice  control  in  river  harbors  and  fleeting  areas  Perham,  R.E , 
[1988.  7p]  SR  88-12 

Rebuilding  infrasuucture  for  pleasure  boating  Wortley, 
CA..  et  al.  [1989.  p  188-201]  MP  2466 

Position  (location) 

Sea  ice  drift  and  deformation  from  LANDSAT  imagery  Hi- 
bter.  W  D .  Hi.  ct  ai.  (i976.  p  1 15-135)  MP  1059 

Power  line  icing 

Utility  distribution  practices  in  northern  Europe.  McFad- 
dcn.T.ctal.[l977.p70.95j  MP928 

Mechanisms  for  ice  bonding  in  wet  snow  accretions  on  power 
lines  Coibcck.  S.C.  ct  al.  [1983.  p 25-30j  MP  1633 
Field  measurements  nf  combined  icing  and  wind  loads  on 
wires  Go>oni.  J.W  ,  ci  al.  [1983,  p  205-215) 

MP  1637 

Combined  icing  and  wind  loads  on  a  simulated  power  line  test 
span  Govoni.  J  W .  et  at.  [1984,  p  173-182) 

MP  2114 

Ice  accretion  measurement  on  a  wire  at  Mt  Washington 
McComber.  P .  ct  al.  [1985.  p  34-43]  MP  2173 

Computer  interfacing  of  meteorological  sensors  in  severe 
weather  Rancourl.  K..  et  al.  (1985.  p205-2Mi 

.MP  2175 

Transfer  of  meteorological  data  from  mountain-top  sites 
Govoni.  .’.W..  ct  al.  [1986.  6p.]  MP  2107 

Conductor  twisting  resistance  ctTccts  on  icc  build-up  and  tee 
shedding  Govoni.  J  W .  ct  al.  [1986.  8p  figs  ] 

MP2108 

Icing  and  wind  loading  on  a  simulated  power  line  Govoni. 

J  W  .  et  al.  [1986.  p  23-27]  MP  2206 

Icc  accretion  and  aerodynamic  lo.sdmg  of  transmission  lines 
Egclhofcr.  K  Z.  Cl  al.  [1987.  p  103-109,  MP  2279 
Power  line  supports 

Icing  and  wind  loading  on  a  simulated  power  line  Govoni 
J  W..  et  al.  [1986.  p  23-27j  MP  2206 

Preclpitillon  gages 

Meteorological  mcasuremenis  at  Camp  Ethan  Alien  Training 
Center.  V'ermont  Bates  R  .  (1982,  p  77-1 12j 

MP  1984 

Optical  snow  precipitation  gauge  Koh.  (i .  ct  al,  [1987. 

p  26-31]  MP  2259 

Solid  precipitation  mcasufcmcnt  .ir  Sleepers  River.  VT 
Bates.  R.E  .  et  .il.  [1987.  p  1-7,  .MP  2396 

Snow  mass  concentration  and  precipitation  rate  Koh.  G  .  ct 
al.  [1988.  p  89-92]  MP  2326 


Optical  technique  for  charactenzing  precipitation.  Koh.  G.. 

[!989.p.71-76j  MP  2627 

Snow  concentration  and  precipitation  rate  measurements  dur¬ 
ing  SNOW  IV  Ucombe.  J .  [1989,  p  25-29j 

MP  2643 

PRECIPITATION  (METEOROLOGY) 

Cimatology  of  the  cold  regions  of  the  northern  hemisphere, 
li  Wilson.  C.  [1969.  I58p]  M  I-A3b 

Precipitation  (meteorology) 

Changes  in  the  composition  of  atmospheric  precipitation 
Cragin,  J  H..  cl  al.  (1977.  p.617.631j  MP  1079 

Summer  air  temperature  and  precipitation  in  northern  Alaska. 

Haugen.  R.K  ,  et  al.  [1980.  p  403-412)  MP  1439 

Oimate  of  remote  areas  in  north-central  Alaska  1975-1979 
summary  Haugen,  R.K.,  [1982.  I  lOp  ]  CR  82-35 
Building  materials  and  acid  precipitation  Merry.  C.J ,  et  al. 

[1985.  40p]  SR  85-01 

Structure  data  bases  for  predicting  building  material  distribu¬ 
tion  Merry,  C  J ,  et  al.  [1985.  35p]  SR  85-07 

Frozen  precipitation  and  concurrently  observed  meteorologi¬ 
cal  conditions  Bilello.  M  A.,  [1985,  I  Ip )  MP  2075 
Construction  materials  data  base  for  Pittsburgh.  PA.  Merry, 
CJ .  et  al.  (1 986.  87p )  SR  86-08 

Description  of  the  building  materials  data  base  for  Portland, 
Maine  Merry,  C  J .  et  al,  (1986,  83p  ]  SR  86-13 
Description  of  the  building  materials  data  base  for  Cincinnati, 
Ohio  Merry.  C  J .  et  at.  [1986.  85p)  SR  86-31 

Inventorying  building  materials  Merry.  C.J..  [1986. 25p  ] 

SR  86-33 

Impact  of  wet  snow  on  visible,  infrared  and  millimeter  wave 
attenuation  Bates.  R.E ,  ct  al.  (1988,  p  523-535] 

MP  2608 

Optical  measurement  of  precipitation  Koh,  G.  [1989. 
13p]  SR  89-30 

Pressure 

Review  of  (he  propagation  of  inelastic  pressure  w  aves  tn  snow. 

Albert.  D.C..  [1983.  26p]  CR  83-13 

On  the  pressure  drop  through  a  uniform  snow  layer.  Yen, 
YC.  (1988.  lOp]  CR  88-14 

Pressure  buildup  in  permafrost  pile  supports  induced  by 

freezcback  Ayorinde.  O  A  .  (1989,  p236-25ii 

MP  2467 

Pressure  control 

Freeze  damage  prevention  in  utility  distribution  lines 
McFaddcn.  T,  [1977.  p221-231j  MP  929 

Pressure  ridges 

Cassiflcation  and  variation  of  sea  ice  ndging  in  the  Arctic 
basin.  Hibler.  W  D .  III.  ct  al,  [1974.  p  127-146] 

MP  1022 

Height  variation  along  sea  ice  pressure  ridges  Hibler.  W.D , 
lii.etal,  (1975.  p  191-199]  MP  848 

Grounded  ice  along  (he  Alaskan  Beaufort  Sea  coast  Kovacs, 
A.[1976.  2lp.)  CR  76-32 

Some  characteristics  of  grounded  floebergs  near  Prudhoe  Bay. 
Alaska  Kovacs,  A .  et  al.  (1976.  p  169-172) 

.MP  1118 

Grounded  floebergs  near  Prudhoe  Bay.  Alaska  Kovacs,  A., 
etal.  [1976.  lOp.)  CR  76-34 

Sea  ICC  properties  and  geometry  Weeks.  W.F.,  ri976. 

p.137-17!]  MP918 

Sea  icc  roughness  and  floe  geometry  over  continental  shelves. 

Weeks.  WF.  ct  al.  [1977.  p  32-41]  MP  1163 

Radar  profile  of  a  mulli-ycar  pressure  ridge  fragment. 

Kovacs.  A..  [1978.  p  59-62]  MP  1126 

Profiles  of  pressure  ridges  and  icc  islands  In  the  Beaufort  Sea. 

Mnatiuk.J.ctal.  (1978.  p 519-532)  MP  1187 

Sea  ICC  pressure  ridges  m  the  Beaufort  Sea  ^  right.  B  D .  et 
al.  (1978.  p  249-271]  MP  1132 

Dynamics  of  ncar-shorc  icc.  Kovacs.  A  ,  ct  ai.  [1978.  p  11- 
22)  MP  1205 

Sea  icc  north  of  Alaska  Kovacs.  A..  (1978.  p.7-l2j 

MP  1252 

Sea  ICC  ridging  over  the  Alaskan  continental  shelf  Tucker. 

WB.ctal,  [1979.  24pj  CR  79-08 

Mulli  year  pressure  ridges  in  the  Canadian  '^caufort  Sea 
Wnght.  B.ct  al.  [1979.  p  107-136]  MP  1229 

Icc  pilc-up  and  ride-up  on  Arctic  and  subarctic  beaches 
Kovacs.  A.ct  al.  (1979.  p  I27-I46)  MP  1230 

Sea  tee  ridging  over  the  Alaskan  continental  .shelf.  Tucker, 
WB.ci  al.  (1979.  p 4885-4897]  .MP  1240 

Dynamics  of  ncar-shorc  ice  Kovacs.  A.  cl  al.  [1979. 

p.181-207]  MP  1291 

Shore  icc  pile-up  and  rule-up'  field  observations,  models, 
theoretical  analyses,  Kovacs.  A.  ct  al.  [1980.  p  209- 
298)  MP  1295 

Sc*  ICC  piling  .It  Fairway  Rock.  Bering  Strait,  Alaska 
Kovacs.  A.ct  al.  [1981.  p985-IOOOj  MP  1460 

Morphology  of  sc.i  tcc  pressure  ridge  sails  Fucker.  W  .B .  el 
.il.  [1981.  p  1-12]  MP  1465 

Sea  icc  rubble  formations  off  the  Nl.  Bering  .Sea  .md  Norton 
.Sound  Kovacs,  A  .  [1981.  p  1348-1363]  .MP  1527 
Dynamics  of  ncar-shorc  icc  Kovacs.  A.  el  al.  [1981, 

P  125-135)  .MP  1599 

Multi-year  pressure  ridges  in  i'  -  Canadian  Beaufort  Sea 
Wnght.  B.  ct  al.  (1981,  p  125-145]  MP  1514 

Icc  pilc-up  and  nde  up  on  .irctic  and  snbarvtic  beaches 
Kovacs.  A.ct  .al.  [1981.  p  247-271]  .MP  1538 

Sea  ICC  rubble  formations  m  the  Bering  Sea  and  Norton 
.Sound.  Alaska  Kovacs.  A  .  [1981,  33p  j  SR  8I-.34 
Minlciing  pressure  *  'gc  buildup  on  the  geophysical  scale 
Hibler.  W.D..  ill.  [l9S:.p.Ul-l55]  M1US90 


Bering  Strati  sea  ice  and  the  Fairway  Rock  icefoot.  Kovacs. 

A.ctal.  [t982.  40p]  CR  82-31 

Properties  of  sea  icc  in  the  coastal  zones  of  the  polar  oceans. 

Weeks.  W.F..  et  al.  [1983.  p.25.4l]  MP  1604 

Characteristics  of  multi-ycar  pressure  ridges.  Kovacs.  A . 

[1983.  p.173-182]  MP  1691 

Summary  of  the  strength  and  modulus  of  icc  samples  from 
mulii-ycar  pressure  ridges  Cox,  G.F.N.  et  al,  [1984, 
p  126-133]  MP  1679 

Vanation  of  icc  strength  within  and  between  multiyear  pres¬ 
sure  ridges  in  the  Beaufort  Sea.  Weeks,  W.F..  [1984. 
p.134.139]  MP  1680 

Preliminary  examination  of  the  effect  of  structure  on  the  com¬ 
pressive  strength  of  ice  samples  from  multi-year  pressure 
ridges  Richter,  J  A  ,  el  al,  [1984,  p.l40«l44] 

MP  1685 

Mechanical  properties  of  multi-year  sea  ice.  Phase  1:  Test 
results  Cox.  G  F.N  .  ct  al.  (1984.  I05p  j  CR  84-09 
Method  of  detecting  voids  in  rubbled  ice  Tucker.  W.B .  et 
al.  (1984,  p  183-188]  MP  1772 

Structure  of  first-year  pressure  ridge  sails  in  the  Prudhoe  Bay 
region.  Tucker,  W  B .  ct  al.  [1984,  p  115-135] 

MP  1837 

Some  probabilistic  aspects  of  tee  gouging  on  the  A  .skan  Shelf 
of  the  Beaufort  Sea  Weeks.  W.F..  ct  al.  (1984.  p  213- 
236]  MP  1838 

Tensile  strength  of  multi-ycar  pressure  ridge  sea  icc  samples 
Cox.  G.FN.,  et  al.  [1985,  p  186-193]  MP  1856 

Struciure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges.  Richlcr-Mcngc.  J  A.,  ct  al.  [1985.  p.194-198] 

MP  1857 

Strength  and  modulus  of  ice  from  pressure  ridges  Cox, 
GFN..clal.  [1985,  p  93-98]  MP  1848 

Structure  and  the  compressive  strength  of  ice  from  pressure 
ridges  Richter.  J.A .  ct  al.  [1985.  p99-102) 

MP  1849 

Compressive  strength  of  pressure  ridge  ice  samples.  Richter- 
Mcngc.  J.A .  ct  al.  [1985,  p  465-475]  MP  1877 

Pressure  ridge  strength  in  the  Beaufort  Sea  Weeks,  W.F., 
[1985.  p  167-172]  MP  2121 

Pressure  ridge  and  sea  ice  properties  Greenland  Sea.  Tucker, 
W.B.  etal.  (1985,  p  214-223]  MP  1935 

Mechanical  properties  of  multi-year  pressure  ridge  samples. 

Richter-Mcnge.  J  A .  [1985.  p  244-251)  MP  1936 

Tensile  strength  of  multi-year  pressure  ridge  sea  ice  samples 
Cox.  G.F.N,.  et  al.  [1985.  p.375-380)  MP  1908 

Structure,  salinity  and  density  of  multi-year  sea  ice  pressure 
ridges  Richter-Menge,  J  A .  et  al,  (1985, 

Confined  compressive  strength  of  multi-ycar  pressure  ridge 
sea  ice  samples  Cox.  G.F.N..  el  al.  [1986,  p  365-373] 

MP  2()3S 

Mechanical  properties  of  multi-year  pressure  ridge  ice. 

Richter-.Menge.  J.A.,  [1987.  p  108-1 19)  MP  2299 
Confined  compressive  strength  of  multi-year  pressure  ridge 
sea  ice  samples.  Cox.  G.F.N  ,  et  al,  (1988,  p  295-301] 

MP  2403 

Mechanical  properties  of  multi-year  sea  ice.  Richter-Menge. 

J  A.  [1988.  p  54-61]  MP2619 

On  modeling  the  cnergeiics  of  the  ridging  process  Hopkins, 
M.A..  et  al.  [1989,  p.l75-l78)  MP  2483 

Sea  ice  ndging  in  the  Ross  Sea,  Antarctica,  as  compared  with 
sues  m  the  Arctic  Weeks.  U.F,  ct  al.  (1989.  p4984- 
4988]  MP  2490 

Probes 

Construction  and  performance  of  platinum  probes  for  meas¬ 
urement  of  redox  potential  Blake.  B  J  .etal,  [1978. 8p  j 

SR  78-27 

Permafrost  beneath  the  Beaufort  Sea  near  Prudhoe  Bay, 
Alaska.  Scllmann.  P.V  ,  ct  al.  (1980.  p  35-48] 

MP  1346 

Professional  personnel 

Architects  and  scientists  m  research  for  design  of  buildings  tn 
Alaska  Ledbetter.  C  B..  (1977.  8p  j  CR  77-23 

Profiles 

Iceberg  thickness  profllinf  Kovacs.  A  .  (1978,  p.766-??4j 

MP  1019 

Profiles  of  pressure  ridges  and  tee  islands  m  the  Beaufort  Sea 
Ifnatiuk.  J  .  Cl  al.  [1978.  p  519-532)  MP  1187 

.Sea  ICC  ndging  over  the  Alaskan  continental  shelf.  Tucker. 

W  B  .  ct  al.  [1979,  24p,  CR  79-08 

Sea  ICC  ndging  over  the  Alaskan  continental  shelf  Tucker. 

\V  B  .  ct  al.  [1979.  p  4885-4897]  .MP  1240 

Pooling  of  oil  under  sea  icc,  Kovacs.  A  .  ct  al,  [1981.  p  91 2- 
922]  .MP  1459 

Condensate  profiles  over  Arctic  lc.i(fs  Andreas.  E  L .  ci  al, 
(1981.  p437.460j  MP  1479 

EIcciromagnclic  subsurface  nicasurcincnts  Dean,  A  M..  Jr , 
(19.81.  I9p)  SR  81-23 

Snowpack  profile  analysis  using  cstractcd  thin  sections 
Harnson.  WI..  (1982.  I5p]  SR82-I1 

Airborne  nic.ssurcincni  of  sc.i  icc  thickness  .iml  subicc  bath¬ 
ymetry  Kovacs.  A  .  et  .il,  (1988  plll-l20j 

.MP  2345 

Projectile  penetration 

Pnijcvlilc  and  fragment  penetration  into  ordinary  snow. 

.Swinzow.  0  K  .  (1977.  .tOp  j  MP  1750 

Terminal  ballistics  in  sold  regions  matcriais  AitVen,  G  W., 
[1978.  6pj  MP  1182 

Bullet  penetration  in  sn<m  C  <'lc.  D  M  ,  el  al.  (1979.  23p  j 

SR  19z2S 


326 


SUBJECT  INDEX 


Hose  shape  and  L/D  ration,  and  projectile  penetration  in 
frozen  soil  Richmond,  P.W ,  (1980.  2ip)  SR  80*17 
Impact  fuse  performance  in  snow  (Initial  evaluation  of  a  new 
test  technique).  Aitken,  G.W..  et  al.  (1980,  p  31*45) 

MP  1347 

Small  caliber  projectile  penetration  in  frozen  soil.  Rich* 
mond,  P.W..  (1980,  p.801-823)  MP  1490 

Deceleration  of  projectiles  in  snow.  Albert,  D.G ,  et  al, 
[1982.  29p)  CR  82*20 

Ice  penetration  tests  Garcia,  N.B,  et  al.  (1985,  p223* 
236)  MP  2014 

Some  developments  in  shaped  chatfe  technolo|y  Meltor, 
M..  (1986,  29p)  SR  86-18 

Small-scale  projectile  penetration  in  saline  ice.  Cole.  D  M.. 

etal.(1986.p415-438)  MP  2201 

Equipment  for  makmf  access  holes  through  arctic  sea  ice 
Mellor.  M ,  [  1 986.  34p }  SR  86*32 

Deviation  of  guidelines  for  blasting  floating  ice.  Mellor,  M . 
(1987,  p.193-206)  MP  2247 

Propellers 

Evaluation  of  ice  deflectors  on  the  USCG  icebreaker  PoUr 
Sur.  Vance.  G  P..  [1980,  37p )  SR  80*04 

Self-shedding  of  accreted  ice  from  high-speed  rotors  Itaga- 
ki.  K..  (1983,  p  1-6)  MP  1719 

Mechanical  tee  release  from  high-speed  rotors  Itagaki.  K . 

(1983.  8p.)  CR  83*26 

Natural  rotor  icing  on  Mount  Washington,  New  Hampshire. 

lugaki.  K..etal,  (1986.62p.]  CR  86-10 

Self-shedding  of  accreted  ice  from  high-speed  rotors,  itaga- 
kf.K..  (1987.  p  95-100)  MP2278 

Effect  of  ice-floe  size  on  propeller  torque  in  ship-model  tests. 

Tatinclaux.  J  C.  (1987.  p  291-298]  MP  2289 

Model  tests  on  an  icebreaker  at  two  friction  factors.  Tatin¬ 
claux.  J.C,  (1989.  p.774.784]  MP  2622 

Protectioa 

Ecological  and  environmental  consequences  of  off-road  traf¬ 
fic  m  northern  regions  Brown.  J  ,  (1976.  p.40-53) 

MP  1383 

Hydraulic  model  study  of  a  water  intake  under  frazil  ice  con¬ 
ditions.  Tantillo, T.J ,  (1981.  lip.)  CR  81-03 

Protective  coetiots 

Thermoinsulating  media  within  embankmenu  on  perennially 
frozen  soil.  Berg.  R.U.  (1976.  161p)  SR  76-03 

Evaluation  of  MESL  membrane^puncture.  stiffness,  temper¬ 
ature.  solvents.  Sayward.  J.M..  (1976. 60p) 

CR  76-22 

Water  absorption  of  insulation  in  protected  membrane  roofing 
systems  Schaefer.  D..  (1976.  I5p)  CR  76-38 

Suppression  of  ice  fog  from  cooling  ponds.  McFadden.  T.. 

(1976.  78pj  CR  76*43 

tee  removal  from  the  walls  of  navigation  locks  Pranken* 
stem.  C  E..  et  al.  (1976.  p  1487-1496)  MP  888 

Lock  wall  deicing.  Hanamoto.  B .  (1977.  p.7<14) 

MP972 

Repetitive  loading  tesu  on  membrane  enveloped  road  kc- 
tions  during  freeze  (haw.  Smith,  N..  et  al.  (1977.  p.l71* 
197)  MP962 

Ice  releasing  block-copolymer  coatings.  Jellinck.  H  H  G .  et 
al.  (1978.  p.544.551)  MP  1141 

Freeze  thaw  loading  tests  on  membrane  enveloped  road  kc- 
tions.  Smith.  N.,  et  al.  (1978.  p  1277-1288) 

MP  1198 

Performance  of  the  USCGC  Kstmti  B*y  icebreaker.  Vance. 

G.P..  (1980.  28p)  CR  80-08 

Deicing  a  satellite  comnunication  antenna  Hanamoto.  B . 

etal.  (1980.  14p)  SR  80-18 

Ice  adhesion  tests  on  coatings  subjected  to  rain  erosion 
Minsk.  LD..  (1980.  I4p)  SR  80-28 

Potential  icing  of  the  space  shuttle  external  tank.  Ferrick. 

MG.  etal.  (1982,  305p)  CR  82-25 

How  effective  are  icephobic  coatings  Minsk.  Y,.D..  (1983. 

p.93-95)  MP  1634 

Application  of  a  block  copolymer  solution  to  ice-pronc  struc¬ 
tures  Hanamoto.  B .  (1983.  p  155-158)  MP  1636 
Aerostat  icing  problems.  Hanamoto.  B .  (1983.  29p ) 

SR  83-23 

Ice  observation  program  on  the  semisubmcrsible  dniling  ves¬ 
sel  SEDCO  708.  Minsk.  LD .  (1984.  14p ) 

.SR  84-02 

Polyethylene  glycol  as  an  ice  control  coating  Itagaki.  K . 

(1984.  I  ip)  CR  84-28 

Blistering  of  built-up  roof  membranes  pressure  measure¬ 
ments  Korhonen.  C .  (1987.  22p )  SR  86-29 

Wall  coatings  for  concrete  and  masonry  buildings  Korhon- 
rn.  C  J  .  et  al.  ( 1 989,  27  refs )  SR  89-36 

f^tective  vegetation 

RevegetaMon  and  erosion  control  of  the  Trans-Alaska  Pipe¬ 
line  Johnson.  L  A.,  et  al.  (1977.  36p )  SR  77-08 

Pimps 

Measuring  unmetered  steam  use  with  a  condensate  pump 
cycle  counter  Johnson.  P  R  .  (1977.  p  434-442) 

MP957 

Waste  heat  recovery  for  heating  purposes  Phctteplacc.  G . 

(1978.  p  30-33)  MP  1256 

Bubblers  and  pumps  for  melting  lee  Ashton.  G.D .  r  1 986. 

P  223-234,  MP2I33 

Water-source  heat  pumps  Phcttcpiace  G  .  (1986.  p  14- 
15)  MP2I51 

Quartz 

Mechanisms  of  crack  growth  in  quart?  Martin,  R  J  .  111.  ct 
aL(1975.p.4837.4844{  MP,855 


Quaternary  dcpoalta 

Fox  permafrost  tunnel,  a  late  Quaternary  geologic  record  in 
central  Alaska.  Hamilton. T.D.,et  al.  (1988.  p  948-969, 

MP  2355 

Radar 

Extending  the  useful  life  of  DYE‘2  to  1986.  Tobiasson.  W„ 
etal.  (1980,  37p,  SR  10-13 

Radar  eelioes 

Imaging  radar  observations  of  frozen  Arctic  lakes.  Elachi. 

C .  et  al.  (1976.  p  169*175]  MP  1214 

Dynamics  of  near-shore  ice  Kovacs.  A.,  et  al,  (1977. 

p  106*1 12)  MP924 

Sea  ice  thickness  profiling  and  under-iee  oil  entrapment. 

Kovacs.  A.  (1977.  p.$47.S50)  MP940 

Dielectric  constant  and  reflection  coefficient  of  snow  surface 
layers  m  the  McMurdo  lee  Shelf.  Kovacs.  A.,  et  al.  ( 1 977. 
P.137*138]  MP  1011 

Iceberg  thickness  profiling  using  an  impulse  radar.  Kovacs, 
A..  (1977.  p  140*142]  MP  1012 

Dynamics  of  near-shore  ice  Kovacs.  A.,  ct  al,  rl977. 

p  503-510]  MP1200 

Iceberg  thickness  and  crack  detection  Kovacs.  A .  (1978. 

P.131-14S)  MP  1128 

Iceberg  thickness  profiling  Kovacs.  A .  (1978.  p.766*774) 

MP  1019 

Radar  anisotropy  of  sea  ice  Kovacs.  A.  etal.  (1978,  p  171* 
201]  MP  nil 

Radar  profile  of  a  multi-year  pressure  ndge  fragment. 

Kovacs.  A..  (1978.  p  59-62)  MP  1126 

Dynamics  of  near-shore  ice.  Kovacs.  A.,  et  al.  (1978.  p.l  1- 
22)  MP  1205 

Sea  tee  north  of  Alaska.  Kovacs.  A .  (1978.  p  7*12) 

MP  1252 

Radar  anisotropy  of  sea  ice.  Kovacs.  A.,  et  al.  (1978. 

P6037-6046]  MPn39 

Remote  detection  of  water  under  ice-covercd  lakes  on  the 
North  Slope  of  Alaska  Kovacs.  A .  (1978.  p.448-458) 

MP  1214 

Remote  sensing  of  massive  ice  tn  permafrost  along  pipelines 
in  Alaska  Kovacs,  A .  et  al.  (1979.  p  268-279) 

MP  1175 

Freshwater  pool  radar-dctected  near  an  Alaskan  nver  delta 
Kovacs.  A.,  ct  al.  (1979.  p  161*164)  MP  1224 

Surface-based  scatterometef  results  of  Arctic  sea  ice  On- 
ilott.  R  G .  et  al.  (1979,  p.78-8$)  MP  1260 

Anisotropic  properties  of  sea  lee.  Kovacs,  A.,  et  al.  rl979. 

p  5749-57S9]  MP  1251 

Inlet  current  measured  with  Seasat*l  synthetic  aperture  radar 
Shemdin.  O.H .  et  al.  (1980.  p  35-37)  MP  1443 

Method  for  measuring  brash  ice  thickness  with  impulse  radar. 

Martinson.  C  R..  et  al.  (1981.  tOp)  SR  11*11 

Distortion  of  model  subsurface  radar  pulses  in  complex  die* 
lectrics  Arcone.  5.A.  (1981.  p 855-864)  MP  1472 
Ice-covercd  North  Slope  lakes  observed  by  radar  Weeks, 
WF..eial.  (1981,  I7p)  CR  11*19 

Radar  detection  of  sea  ice  and  current  alinement  under  the 
Ross  Ice  Shelf.  Morey.  R  M .  et  al.  ( 1 98 1 .  p.96-97) 

MP  1543 

Dielectric  properties  of  thawed  active  layers.  Arcone.  5.A  , 
et  al.  (1982.  p  618-626)  MP  1547 

Effects  of  conduchviiy  on  high-resoIution  impulse  radar 
sounding  Morey.  R.M .  ct  al.  (1982,  1 2p ) 

CR  12-42 

Radar  profllmgofburiedreflMtt^and  thegroundwutcr  table 
Seilmann.  P.V .  ct  al.  (1983.  16p )  CR  83*1 1 

Detection  of  cavities  under  concrete  pavement  Kovacs,  A . 

ct«l.  (1983.  4lp)  CR  83*18 

Radar  wave  speeds  in  polar  glaciers  Jezek.  K  C.  ct  al. 

(1983.  p  199-208)  MP  2057 

Changes  in  the  Ross  Ice  Shelf  dynamic  condition.  Jezek, 
KC.  (1984.  p  409-416}  MP  2058 

Radar  investigations  above  (he  trans-Alaska  pipeline  near 
Fairbanks.  Arcone.  S  A .  et  al.  (1984.  I5p ) 

CR  84*27 

DiKrete  reflections  from  thin  layers  of  snow  and  ice  Jezek. 

KC.  etal.  (1984,  p  323-331)  MP  1871 

Borehole  geometry  on  the  Greenland  and  Aniarciic  ice 
sheets.  Jezek.  K.C.  (1985.  p.243-25l)  MP  1817 

Impulse  radar  sounding  of  frozen  ground.  Kovacs.  A .  ct  al. 

(1985.  p  28-40,  MP  1952 

Analysis  of  wide-angle  reflection  and  refraction  measure- 
mentv  Morey.  R.M .  ct  al.  (1985.  p  53-60} 

MP  1953 

Mine  detection  in  cold  regions  using  short-pulse  radar  Ar- 
cone.  S.A .  (1985,  I6p,  SR  85-23 

Model  studies  of  surfs  ;  noise  interference  in  ground-probing 
radar  Arcone.  S/%  al.  (1985.  23p)  CR  85*19 
Impulse  radar  sounding  ol  level  flrst-year  sea  ice  from  an 
icebreaker  Martinson.  C.R  .  (1985.  9p ,  SR  85*21 
Observations  of  the  backKitter  from  snow  at  miihmctcr 
wavelengths  Berger.  R  II .  ct  al.  (1986,  p  311*316, 

MP  2665 

Comments  on  the  characlcristics  of  in  stlu  snow  at  millimeter 
wavelengths  Walsh.  J ,  cl  al.  (1986,  p  317*320) 

MP  2666 

.Shorl-pulK  radar  investigations  of  freshwater  icc  sheets  and 
brash  ICC  Arcone.  S  A.  el  al.  (1986.  lOp, 

CR  86-06 

Delecting  underground  objects-  utilities  Hifonaka.  M  C  .  cl 

MP  228I 


Wet  precipitation  in  subfreezing  air  below  a  cloud  influences 
radar  backscattering  Colbcck.  S  C .  (1987.  p.l35*^^j^^ 

Field  observations  of  mine  deiection  in  snow  using  UHF 
short-pulse  radar.  Arcone.  S.A .  et  al.  (1987,  24p.) 

SR  87*19 

R»dio$lieioh$y  by  V  V.  Bogorodskii,  ct  al.  Jezek.  K  C. 

(1988,  p  55*56)  MP  2338 

Alaska  SAR  facility,  an  update.  Weller,  G..  et  al.  (1988, 
p  27*31)  MP2380 

Radar  backscattering  from  artiflcially  grown  sea  ice.  Bre* 
dow,  J..  et  al.  (1989,  p  259*264,  MP  2667 

Analysis  of  a  short  pulse  radar  survey  of  revetments  along  the 
Mississippi  Rivet.  Arcone.  S  A..  (1989,  20p.) 

MP  2692 

Estimating  sea  ice  thickness  using  data  from  impulse  radar 
soundmp  Kovacs.  A .  et  al.  (1989.  lOp )  CR  89*22 
Algorithm  for  extraction  of  ice-thickness  data  from  short 
pulse  radar  signals.  Rick,  L ,  ct  al,  (1990,  p.l3^ji45j^^ 

Physical  properties  of  brackish  ice.  Bay  of  Bothnia.  Weeks. 

W.F..  et  al,  (1990,  p  5-15,  MP  2725 

Airborne  sea  ice  thickness  sounding.  Kovacs.  A.,  et  al. 

(1990.  p  225*229,  MP  2737 

Sea  ice  thickness  versus  impulse  radar  time-of-flight  data. 

Kovacs,  A.,  ct  al.  [  1 990.  p.9 1  *98)  MP  2704 

Radar  backscatter  measurements  over  saline  ice.  Gogineni. 

S.etal.  (1990.  p603-615)  MP  2741 

Radar  surveying  of  the  bottom  surface  of  ice  covers.  Arcone, 
S.A .  et  al.  (1990.  p  30*39)  MP  2766 

Radar  pbotefraph)r 

AIDJEX  radar  observations.  Thompson.  T.W.,  et  al.  (1972. 

p.l*l6}  MP989 

Radar  imagery  of  ice  covered  North  Slope  lakes  Weeks. 
W.F..  etal.  (1977,  p.129.136)  MP923 

Radiation 

Radiation  and  evaporation  heat  loss  dunng  ice  fog  conditions. 

McFadden.  T.,  (1975.  p.18-27)  MP  1051 

Forward  scatter  meter  for  measunng  extinction  in  adverse 
weather  Koh.  C .  (1987.  p  81*84,  MP  2295 

Two-stream  multilayer,  spectral  radiative  transfer  model  for 
sea  ice  Perovich,  D.K  ,  (1989.  t7p)  CR  89*15 

Radiation  absorption 

Effects  of  radiation  penetration  on  snowmelt  runoff  hydro* 
graphs.  Colbcck.  SC,  (1976,  9p)  CR  76*11 

Icc  fog  as  an  electro-optical  obscurant.  Koh.  C .  (1985. 

Ilp)  0(85-08 

Comments  on  the  characteristics  of  in  situ  snow  at  millimeler 
wavelengths  Walsh,  J.,  ct  al,  (1986.  p.3l7-320j|^^ 

RADIATION  BALANCE 

Climatology  of  the  cold  regions  of  the  northern  hemisphere. 
I.  Wilson.  C.  (1967,  Ulp.,  M  I*A3a 

Radiation  balance 

Micrometeorological  investigations  near  the  tundra  surface. 

Kelley,  JJ  .  (1973.  p  109-126)  MP  1006 

Energy  exchange  over  antarctic  sea  ice  in  the  spring.  An¬ 
dreas.  E  L.  et  al.  (1985,  p  7199-7212)  MP  1809 

Udar  deiection  of  leads  in  arctic  sea  ice.  Schnell.  R  C,  et  al. 
(1990.  p  119-123,  MP  2733 

Radio  communication 

Low  frequency*  surface  impedance  measurements  Arcone, 
SA.ctal,  (1980,  p  1-9)  MP  1280 

Transfer  of  meteorological  data  from  mountain-top  sites. 
Govoni,  J  W .  el  al.  (1986,  6p )  MP  2107 

Radio  echo  soundings 

Internal  properties  of  the  tee  sheet  at  Cape  Folger  by  radio 
echo  sounding  Kehher.  T.E .  el  al.  (1978.  12p) 

CR  78*04 

Ice  sheet  internal  refleeiions  Ackley.  S.F.  et  al.  (1979, 
p  5675-5680)  MP  1319 

Radio  echo  sounding  m  the  Allan  Hilts.  Antarctica.  Kovacs. 

A.(1980.9p)  SR  00*23 

Ice  flow  leading  to  the  deep  core  hole  at  Dye  3.  Greenland. 

Whillans.  I.M..  et  al.  (1984.  p  185-190,  MP  1024 

Folding  in  the  Greenland  icc  sheet  Whillans.  I.M..  et  al. 

(I987.P485-493)  MP  2185 

Airborne  electromagnetic  sensing  of  sea  icc  thickness.  Beck¬ 
er.  A .  cl  al.  (1987.  77p ,  MP  2673 

Radar  backscatter  in  snow  a.  millimeter  wave  frequencies 
Berger.  R.H .  cl  al.  (1989.  p  133-136,  MP  2631 

Estimating  sea  ice  thickness  using  d*"  from  impulse  radar 
soundtnp  Kovacs.  A  .  ct  al.  (1989.  lOp)  CR  89*22 

Radio  waves 

Electrical  ground  impedance  measurements  m  Alaskan  per¬ 
mafrost  regions  Hockstra.  P.  (1975.  60p) 

MP  1049 

Electrical  ground  impedance  Arcone.  S  A .  et  al.  (197g. 

92p)  MP  1221 

hlecirical  resistivity  of  frozen  ground  Arcone.  S  A  .  (1979. 

p  32-37,  MP  1623 

Detection  of  Arctic  water  supplies  with  geophysical  tech¬ 
niques  Arcone.  S  A .  et  al.  (1979.  30p )  CR  79*15 
I.nw  frequency  surface  impedance  measurements  Arcof.c. 

S  A  .  ct  al.  (1980.  p  1-9,  MP  1280 

VMF  electrical  properties  of  frozen  ground  near  Point  Barrow, 
Alaska  Arcone.  S  A .  et  al.  (1981.  I8p )  CR  81*13 
Hlecirical  properltcs  of  frozen  ground.  Point  Barrow.  Alaska 
Arcone.  S  A  .  ct  al  (1982.  p  485-492)  MP  1572 

Field  dieie\,trK  measurements  cif  frozen  silt  using  VHP  pulses 
«l  jL4l98i.  jiJ2d7j  MP,  1724 


327 


SUBJECT  INDEX 


Radio  waves  (coat) 

Pubc  transmission  throu|h  frozen  silt.  Arccne.  S  A . 

Cl984,9pi  CR  84-17 

Investigations  of  dielectric  properties  of  some  frozen  materi¬ 
als.  Arcone.  S  A.,  ct  al.  ( 1 989.  1 8p  ]  CR  89-04 

RADIOACnVE  ISOTOPES 
Radioactive  fallout  in  northern  regions  Wilson.  C..  (1967. 
35p)  Ml-A3d 

Radiometry 

Remote  sensing  of  water  quality  using  an  airborne  spec- 
troradiometer.  McKim.  H.L.et  al.  (1980.  p.l353-l362i 

MP  1491 

Summer  conditions  in  the  Prudhoc  Bay  area.  1953-75  Cox. 

G.F.N..  et  al.  (1981.  p.799-808]  MP  1457 

Water  quality  monitoring  using  an  airborne  spectroradiome- 
ter.  McKim.  H.L.  et  al.  (1984.  p.3S3-360i 

MP  1718 

Remote  sensing  data  for  water  masses  in  Delaware  Bay  and 
adjacent  wetlands.  Ackleson,  S  C..  et  al.  (1985,  p  1123* 
1129]  MP1909 

Thermal  emissivity  of  diathermanous  materials  Munis. 

R.H..  et  al.  (1985.  p  872-878)  MP  1963 

Passive  microwave  in  situ  observations  of  winter  Weddell  Sea 
ice.  Comiso.  J.C.  et  al.  (1989.  p  10.891-10.905) 

MP  26SS 

Antarctic  ice  sheet  brightness  temperature  variations,  iezek. 
K.C.etal.  (1990.  p  217-223)  MP2736 

RaUrotds 

Snow  and  ice  control  on  railroads,  highways  and  airports 
Minsk.  LD.,  et  al.  (1981.  p  671-706]  MP  1447 

Rais 

Roof  loads  resulting  from  ram  on  snow  Colbeck.  S.C . 

(1977,  p  482-490)  MP982 

Loading  on  the  Hartford  Civic  Center  roof  before  collapse 
Redfield.  R .  ct  al.  [1979.  32p.]  SR  79-09 

Recrrstatlizatioa 

Compressibility  characteristics  of  compacted  snow.  Abele. 

G. .  ct  al.  (1976.  47p  j  CR  76-21 

Growth  of  faceted  crystals  in  a  snow  cover  Colbeck.  $  C . 

(1982.  19p.)  CR  82-29 

Optical  properties  of  sea  icc  structure  Gow.  A  i..  (1986. 

P  264-271]  MP2257 

Annealing  recrystallization  in  laboratory  and  naturally  de¬ 
formed  icc.  Gow,  A.J .  et  al.  (1987.  p  (CI)27I-(Cl)276j 

MP  2230 

Refleetio* 

Near-infrared  reflectance  of  snow-covered  substrates  O'¬ 
Brien.  H.W .  et  al.  (1981.  17p  ]  CR  81-21 

Discrete  reflections  from  thin  layers  of  snow  and  lee.  iezek. 

K.C.  et  al.  (1984.  p  323-331)  MP  1871 

Effects  of  water  and  ice  on  the  scattering  of  diffuse  reflectors. 

iezek.  K  C.  et  al.  (1936.  p  259-269)  MP  2664 

Theoretical  estimates  of  light  reflection  and  transmission  by 
spatially  inhomogeneous  and  temporally  varying  icc  co\  ers. 
Perovich.  D  K  .  (1990.  p  45-49]  MP  2729 

Acoustics  and  morphology  of  undeformed  sea  ice.  iezek. 
KC.ctal.  (1990.  p  67-75]  MP  2730 

Reficctivfty 

Red  and  near-mfrared  spectral  reflectance  of  snow.  O’Brien. 

H. W..  et  al.  (1975.  p  345-360)  MP872 

Radar  imagery  of  ice  covered  North  Slope  lakes  Weeks. 

W.F..  et  al.  (1977.  p.l29-l36j  MP  923 

Observations  of  the  ultraviolet  spectral  reflectance  of  snow 
O'Bncn.  H.W..  (1977.  I9p]  CR  77-27 

Snowpack  optical  properties  in  the  infrared  Berger.  R  H.. 

(1979.  16pj  CR  79-11 

Effects  of  water  and  ice  layers  on  the  scattenng  properties  of 
diffuse  reflectors,  iezek.  KC..  et  al.  (1987.  p5i43- 
5147]  .MP  2301 

Single-horn  rcflectometry  for  tn  sirt/diclmnc  measurements 
at  microwave  frequencies  Arcone.  SA.  et  al.  (1988. 

P  89-92)  .MP  2333 

Refraction 

Atmospheric  turbulence  measurements  at  SNO\^-ONE-B 
Andreas.  E.L.  (1983.  p  81-87)  MP  1846 

Measurements  of  refractive  index  spectra  over  snow  An¬ 
dreas.  £  L.  (1986.  p  248-260)  .MP  2212 

Estimating  Cn  square  ov  cr  snow  and  sea  ice  from  meteorolog¬ 
ical  quantities  Andreas.  E.L.  (1988.  p  258-267] 

MP  2440 

Estimating  Cn  square  over  snow  and  sea  ice  from  meteorolog¬ 
ical  data.  Andreas.  E.L.  (1988.  p  481-495] 

.MP  2393 

Rcfraetivlty 

Kolmogorov  Constants  for  temperature,  humidity,  and  refrac¬ 
tive  index  spectra  Andreas,  H  L..  (1988.  p  2399-2406] 

MP  2437 

Refractive  index  structure  parameter  for  a  *  car  over  the  froz¬ 
en  Beaufort  Sea  Andreas.  H  L.  (1987.  667-679) 

MP  2575 

Refrigeration 

Icc  engineering  facility  healed  with  a  central  heal  pump  sys¬ 
tem  Aamol,  H  WC.  ct  at.  (1977.  4p,  MP  939 

Data  acquisition  in  t'SACRRHL's  flume  fa/  *iiy  Daly.SF. 
ct  al.  (1985.  p  1053-1058]  .MP  2089 

Regclation 

Heat  transfer  in  drill  holes  in  Antarctic  ;cc.  Yen  Y  C .  cl 
al.  (1976.  15p]  CR  76-12 

Regclation  and  the  deformation  of  wet  snow  Colbeck.  S  C . 
et  al.  (1978.  p639-650]  MP  1172 


Numerical  solutions  for  a  rigid-iM  model  of  secondary  frost 
heave.  O'Neill.  K..  et  al.  (1982.  1  Ip  j  CR  82-13 

Theory  of  microfracture  healing  in  ice.  Colbeck,  S  C., 
(1986.  p  89-95]  MP  2146 

ReiMforced  concretes 

Deteriorated  concrete  panels  on  butidinp  at  Sondrestrom. 

Greenland.  Korhonen.  C..  (1984.  llp)  SR  84-12 
Deteriorated  building  panels  at  Sondrestrom,  Greenland. 

Korhonen.  C.  (1985.  p.7-10)  MP  2017 

Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions.  Kivekls,  L.  ct  al.  (1985.  28  +  I4p] 

MP  1969 

Brittleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions.  Kivekis.  L.  et  al.  (1985,  p  111-121] 

MP  2272 

Bnttleness  of  reinforced  concrete  structures  under  arctic  con¬ 
ditions.  Kivekls.  L.  ct  al.  (1986.  20p )  CR  86-02 
Rdflforcement  (straefares) 

Cantilever  beam  tests  on  reinforced  ice.  Ohstrom,  E  C..  et 
al,  (1976.  12p)  CR  76-07 

Relaiitlon  (nediiaics) 

Mass  transfer  along  tee  surfaces.  T<^n.  T.M ,  et  al.  (1977. 

p  34-37]  MP  1091 

Ultrasonic  tests  of  Byrd  Station  ice  cores.  Gow.  A  i..  et  al. 
(1979.  p  147-153)  MP  1282 

Remote  seaslag 

Progress  report  on  ERTSdataon  Arcticenvironment.  And¬ 
erson.  D.M .  et  al.  (1972.  3p )  MP  991 

Arctic  and  subarctic  environmental  analysts  through  ERTS- 
1  imagery.  Anderson.  D.M .  et  al.  (1972.  p  28-30) 

MP  1119 

Permafrost  and  vegetation  maps  from  ERTS  imagery.  And¬ 
erson.  D  M .  et  al,  (1973.  73p )  MP  1003 

Arctic  and  subarctic  environmental  analyses  utilizing  ERTS- 
I  imagery.  Anderson.  D.M .  et  al.  (1973.  5p ) 

MP  1611 

Mesoscale  deformation  of  sea  tee  from  satellite  imagery. 

Anderson,  D.M..  et  al.  (1973.  2p)  MP  1120 

Arctic  and  subarctic  environmenul  analyses.  Anderson. 

D  M..  et  at.  (1973,  3p )  MP  1030 

Arctic  and  subarctic  environmental  analyses  from  ERTS  im¬ 
agery.  Anderson.  D.M..  ct  al.  (1973.  6p)  MP  1031 
ERTS  mapping  of  Arctic  and  subarctic  environments  /  nd- 
erson.  D.M..  ct  al.  (1974.  128p)  MP  1047 

Land  use/vegetation  mapping  In  reservoir  management. 

Cooper.  S .  et  at.  (1974.  30p)  MP  1039 

Remote  sensing  program  required  for  the  AIDJEX  model 
Weeks.  W.R.  et  al.  (1974.  p  22-44)  MP  1040 

Near  real  time  hydrologic  data  a.quuition  utilizing  the 
LANDSAT  system.  McKtm.  H  L.  et  at.  (1975.  p  200* 
211)  MP1055 

lee  dynamics.  Canadian  Archipelago  and  adjacent  Arctic  ba¬ 
sin  Ramseicr.  R  O..  ct  al.  (1975.  p  853-877) 

MP  1585 

Remote  sensing  plan  for  the  AIDJEX  mam  experiment. 

Weeks.  W.F..  ct  at.  (1975.  p.3i-48)  MP  862 

Applications  of  remote  sensing  in  New  England.  McKim. 

H.L.  et  al.  (1975.  8p.  <f  14  flp  and  tables)  MP  913 
Site  access  for  a  subarctic  research  effort  Slaughter.  CW  . 

(1976.  13p)  CR  76-09 

Islands  of  grounded  sea  tec.  Kovacs.  A .  et  al.  (1976.  p  35- 
50)  MP  987 

Techniques  for  studying  sea  ice  drift  and  deformation  at  sites 
far  from  land  using  LANDSAT  imagery  Hibler.  W  D . 
111.  Cl  al.  (1976.  p.595-609)  MP866 

Land  use  and  water  quality  rclationshtps.  eastern  WiKonsm 
Haugen.  R  K .  ct  al.  (1976. 47p )  CR  76-30 

Remote-reading  tensiometer  for  use  in  subfreezing  tempera¬ 
tures.  McKim.  H.L.  et  al.  (1976.  p  31-45)  MP  897 
Imaging  radar  observations  of  frozen  Arctic  lakes  Elachi. 

C.  ct  al.  (1976.  p  169-175)  MP  1284 

Dynamics  of  near-shore  icc.  Weeks.  WF..  et  al.  (1976, 

P  267-275)  MP922 

Analysis  of  snow  water  equivalent  using  LANDSAT  data 
Merry,  C  J .  ct  al.  (1977.  16  leaves)  MP  1113 

Remote  sensing  of  frazil  and  brash  ice  in  the  St  Lawrence 
River  Dean.  AM..  Jr.  (1977.  |9p]  CR  77-08 

Remote  sensing  of  accumulated  frazil  and  brash  ice.  Dean, 
A.M..  Jr..  (1977.  p  69J.704)  MP  934 

Applications  of  remote  sensing  in  the  Boston  Urban  Studies 
Program.  Parts  I  and  II  Merry.  C  J .  <i  al.  (1977.  36p  j 

CR  77-13 

Integrated  approach  to  the  remote  sensing  of  floating  lee 
Campbell.  J .  et  al.  (1977.  p445-487)  .MP  1069 

Investigation  of  an  airborne  resistivity  survey  conducted  al 
very  low  frequency  Arcone.  S  A  .  (1977.  48p  j 

CR  77-20 

Detection  of  moisture  m  construction  materials  Morey. 

R  M  .  ct  al.  ( 1977.  9p )  CR  77-25 

l^ndsat  data  for  watershed  management  Cooper.  S  .  ef  al 
(1977.cl50p]  MP  1114 

Automatic  data  collcviion  equipment  for  oceanographic  ap¬ 
plication  Dean,  A  M  .  Jr .  (1978.  p  II 1 1-1 121) 

MP  1028 

inundation  of  vegciaiionin  New  England  McKim.  II  L.cl 
al.  (1978.  IJpj  MPII69 

1977  tundra  fire  m  the  Knkolik  River  area  of  Alavka.  Hall 
DK.  et  al.  (1978.  p  54-.48)  MP  1125 

Landui  data  analysis  for  New  l.ngland  revervotr  manage¬ 
ment.  .Merry.  C  J  .  et  al.  (1^78.  Mp)  NR  78-06 


Remote  sensing  for  reconnaissance  of  proposed  construction 
site.  McKim.  H.L.  et  al.  (1978.  9  leaves]  MP  1167 
Water  resources  by  satellite.  McKim.  H.L ,  (1978.  p.l64- 
169)  MP  1090 

Estuarine  processes  and  intertidal  habitats  in  Grays  Harbor. 
Washington:  a  demonstration  of  remote  sensing  techniques. 
Catto,  LW..  (1978. 79p.]  CR  78-18 

Remote  sensing  for  land  treatment  site  selection  Merry. 

CJ.(1978.p.l07-119)  MPlt46 

1977  tundra  Are  at  Kokolik  River.  Alaska  Hall.  D  K  .  et  al. 

(1978.  tip ]  SR  78-10 

River  channel  characteristics  at  selected  ice  jam  sites  in  Ver¬ 
mont.  Catto.  LW..  (1978.  52p )  CR  78-25 

Remote  detection  of  water  under  ice-covered  takes  on  the 
North  Slope  of  Alaska.  Kovacs.  A.,  (1978.  p  448-458) 

MP  1214 

Remote  sensing  of  massive  icc  in  permafrost  along  pipelines 
in  Alaska  Kovacs.  A .  et  al.  (1979.  p  268-279) 

MP  1175 

Landsat  data  collection  platform,  south  central  Alaska.  Hau¬ 
gen.  R  K..  et  al.  (1979.  17  refs.)  SR  79-02 

Overview  on  the  seasonal  sea  ice  zone.  Weeks.  W.F .  et  al. 

(1979.  p  320-337)  MP  1320 

Dynamics  of  near-shore  Ice.  Kovacs,  A.  et  al.  (1979. 

p  181-207)  MP  1291 

Survey  of  methods  for  soil  moisture  determination 
Schmugge.  T.J..  et  al.  (1979.  74p  ]  MP  1639 

Recovery  of  (he  Kokoltk  River  tundra  area.  Alaska.  Hall. 

DK.etal.  (1979.  I5p)  MP  1638 

Remote  sensing  of  water  circulation  in  Grays  Harbor.  Wash¬ 
ington.  Catto.  LW.,  (1980.  p  289-323)  MP  1283 

Mapping  of  the  LANDSAT  imagery  of  the  Upper  Susitna 
River.  Gatto,  LW.,  et  al.  (1980. 41p )  CR  80-04 
Physical  properties  of  sea  ice  and  under-ice  current  orienta¬ 
tion.  Kovacs.  A .  et  al.  (1980.  p.109-153)  MP  1323 
Remote  sensing  for  earth  dam  sue  selection  and  construction 
materials.  Merry.  C.J.,  et  al,  (1980.  p.158-170] 

MP  1316 

Continuum  sea  ice  model  for  a  global  climate  model.  Ling. 

CH.ctal.  {19I0.P.187-196)  MP  1622 

Remote  sensing  of  revegetation  of  burned  tundra,  Kokolik 
River,  Alaska.  Hall.  D.K .  et  a).  (1980.  p  263-272) 

MP  1391 

Remote  sensing  of  water  quality  using  an  airborne  spec- 
troradiometer.  McKim.  H  L.  et  al.  ( 1 980.  p. 1 353-1362) 

MP  1491 

Snowpack  estimation  in  the  St.  John  River  basin.  Power. 

J.M .  et  al.  (1980.  p  467-486)  MP  1799 

Inlet  current  measured  with  Seasat- 1  synthetic  aperture  radar. 

Shemdin.  O.H..  et  al.  (1910.  p  35-37)  MP  1481 

Ice  distribution  and  winter  surface  circulation.  Kachemak 
Bay.  Alaska.  Catto.  LW.  (1981.  p995-l001) 

MP  1442 

Sea  ICC  piling  al  Fairway  Rock.  Bering  Strait.  Alaska. 

Kovacs.  A.,  et  al.  (1981.  p985-IOOO)  MP  1460 

Electromagnetic  subsurface  measurements.  Dean.  A  M  .  Jr., 
(1981.  19p)  SRtI-23 

Sea  icr.  the  potential  of  remote  sensing  Weeks.  W.F.. 

(1981.  p  39-48)  MPI468 

Environmental  mapping  of  the  Arctic  National  Wildlife  Ref¬ 
uge.  Alaska.  Walker.  D.A..et  al.  (1982. 59p  +  2  maps] 

CR  82-37 

Optical  engineering  for  cold  environments.  Aitken.  C.W.. 

ed.  (1983.  225p)  MP  1646 

Landsai-4  thematic  mapper  (TM)  for  cold  environments 
Gervin.  JC.  et  al.  (1983.  p  179-186)  MP  1651 

Use  of  Landsat  data  for  predicting  snowmelt  runoff  in  the 
upper  Saint  John  River  basin.  Merry,  C  J .  et  al.  (1983. 

P  519-533]  MPI694 

Extraction  of  topography  from  side-looking  satellite  systems 
a  case  study  with  SPOT  simulation  data  Ungar.  S.G . 
elal.  (1983.  p  535-550)  MP  1695 

Size  and  shape  of  ice  floes  in  the  Baltic  Sea  in  spring  Lep- 
plranu.M..  (1983.  p  127-136]  .MP  2061 

Offshore  petroleum  production  tn  ice-covered  waters  Tuck¬ 
er.  W  B .  (1983.  p  207-215]  MP  2086 

Spacebornc  SAR  and  sea  ice-  a  status  report  Weeks.  W’  F . 

(1983.  p  113-115]  MP2225 

Hydrologic  forecasting  using  Landsat  data  Merry.  C  J .  ct 
al.  (1983.  p  159-168]  MP  1691 

Science  program  for  an  imaging  radar  receiving  station  in 

Alaska  Weller.  G .  et  al.  [1983.  45p)  MP  1884 

Antarctic  sea  ice  microwave  signatures  Comiso.  J  C.  et  al. 

(1984.  P662-672]  MP  1668 

Hydrologic  modeling  from  Landsat  land  cover  data 
McKim.  H  L .  et  al.  (1984.  19p  j  SR  84-01 

Using  I.andsat  data  for  snow  covcr^vcgetition  mapping. 

.Merry.  C.J..  et  al.  (1984.  p  it(l40)-lin44)]  MP  1975 
Potential  use  of  SPOT  HRV  imagery  for  analysis  of  coastal 
sediment  plumes  Band.  LK.  et  al.  (1984,  p  199-204) 

MP  1744 

Wildlife  habitat  mapping  in  l.ac  qui  Parle.  .Minnesota  Mer¬ 


ry.  C  J .  et  al.  (1984.  p  205-208)  MP  2085 

.Spatial  analysis  tn  recreation  resource  management  Bdwar- 
do.  II  A  .  el  al.  (1984.  p  209.219)  MP  2084 

Geographic  fealuresandflootlsofihe  Ohio  River  Edwardo. 
It  A  .  ct  al.  (1984.  p  265-281)  MP  2083 


Radar  invcvtigaiionv  above  the  tranv-Alaska  pipeline  near 
Fairbanks  Arcone.  .S  A  .  cl  al.  (1984,  I5p  i 

CR  84-27 

Mewncale  air-ice-iKcan  interaction  experiments  Johan- 
nessen.  O  .M  .  cd.  (1984.  |76pj  SR  84-29 


328 


SUBJECT  INDEX 


Dbcrete  reflectioiu  from  thm  Ityers  of  snow  and  ice  Jezek, 
KC..etal.(t984.p323>331j  MP 1871 

Use  of  remote  sensing  for  the  U.S.  Army  Corps  of  Enfineers 
dredtinc  procram.  McKim.  H  L.  et  al.  (1985.  pJ14t* 
1150)  MP1890 

Measurint  multi-year  sea  ice  thickness  ustnf  impulse  radai. 

Kovacs.  A .  et  al.  (1985,  p.55-67)  MP  1916 

Air*ice  ocean  interaction  in  Arctic  mar^nal  ice  zones* 
MiZEX-West.  Wadhams,  P..  ed.  (1985.  1 19p ) 

SR  85*06 

Electromagnetic  properties  of  multi-year  sea  ice.  Morey. 

R.M..etal.  (1985.  p.151. 167)  MP  1902 

Ice  electrical  properties.  Cow*.  AJ..  (1985,  p.76-82) 

MP  1910 

Dielectric  measurements  of  snow  cover.  Bums.  B.A..  et  al. 

(1985.  p  829-834]  MP  1913 

Ice  conditions  on  the  Ohio  and  IlHnots  nvers.  1972*1985. 

Gatu>.  LW..  (1985.  p  856-861)  MP  1914 

Evaluation  of  SPOT  HRV  simulation  data  for  Corps  of  Engi¬ 
neers  applications  McKtm.  H  L.  et  al.  rl985,  p  61*71) 

MP  2184 

Remote  sensing  data  for  water  masses  in  Delaware  Bay  and 
adjacent  wetlands.  Ackleson.  S  C..  et  al.  (1985.  p  1123* 
1129)  MP1909 

Potential  of  remote  sensing  in  the  Corps  of  Engineers  dredg* 
ing  program.  McKim,  H.L.  et  al,  (1985,  42p.) 

SR  85*20 

Terrain  analysis  from  space  shuttle  photographs  of  Tibet. 

Kreig.  R.A..  et  al.  (1986.  p  400-409)  MP  2097 

Remote  sensing  of  the  Arctic  seas.  Weeks.  W.F..  et  at, 
(1986.  p.59-64)  MP2117 

Weddeli-ScotUSeaMIZ. October  1984.  Crasey.F.D.etal. 

(1986.  P.3920'3924)  MP  1536 

Meteorological  variation  of  atmospheric  optical  properties  in 
an  antarctic  storm  Egan.  WG.  et  al.  (1986.  p.ll55- 
1165)  MP2099 

Winter  marginal  ice  zone  experiment.  Fram  Strait/Greenland 
Sea.  1987/19.  Davidson.  K .  ed.  (1986.  53p ) 

SR  86-09 

Electromagnetic  properties  of  sea  ice  Kovacs.  A .  et  al. 

(1916.  p  57*133)  MP2I97 

Remote  sensing  of  ice  and  snow  (review)  3ezek.  K  C.. 

(1987.  p.51)  MP  2429 

River  ice  map^ng  w  th  Landsat  and  video  imagery.  Gatto. 

L.W..  et  at.  (1987.  p  352-363)  MP  2273 

Electromagnetic  property  trend^  in  sea  ice.  Part  I .  Kovacs. 

A.etal.(1987.45p)  CR  87*06 

Seientifle  challenges  at  the  poles.  Welch.  3  P .  et  al.  (1917, 
p  23*26)  MP  2228 

Glaciological  inv  estigations  using  (he  synthetic  aperture  radar 
imaging  system  Bindschadler.  R.A .  et  al.  (1987.  p  1 1. 
19]  MP  2342 

Use  of  Landsat  for  snow  cover  mapping.  Saint  John  River 
basin.  Maine.  Merry.  C  3 .  et  al.  (1987. 68p ) 

CR  87*08 

Alaska  synthctie  aperture  radar  (SAR)  facility  project  Car* 
scy.  F..  et  al.  (1987.  p  593-596)  MP  2408 

Camp  Century  survey  1986  Gundcstrvp.N.S.etal.(1987. 

P  281-288)  MP2331 

Remote  Knsing  and  water  resources.  McKim.  H.U.  et  al. 

(1987.  p  186*190)  MP  2535 

Use  of  Sf^T  HRV  data  in  a  Corps  dredging  operation  in  Lake 
Enc.  Merry.  C3.etal.  (1987,  p 49-58)  .MP  2548 

Geographic  information  system  for  riv  er  basin  Merry.  C  3 . 

et  al.  (1987.  p  265-269)  MP  2549 

CRREL’s  experiences  of  remote  sensing  technology  transfer 
to  the  Corps  user.  Merry.  C3 .  rl987.  p  271.273) 

MP2S$0 

Sea  ICC  thi:kness  and  sub-ice  bathymetry.  Kovacs.  A .  ct  al. 

(1987.  40p)  CR  87*23 

Stngle-hom  leiicctometry  for  tn  situ  dielectric  measurements 
at  microwave  frequencies.  Arconc.  SA.  ct  al.  (1988. 
p  89-92)  MP  2333 

tee  conditions  along  the  Ohio  River.  1972-1985.  Gatto, 
L.W.  (1988.  !62p)  .SR  88-01 

Alaska  SAR  facility  NVeeks.  F.  ct  al.  (1988.  p  103- 
110}  MP  2344 

Icc  conditions  along  the  Altcghen)  and  Mononphela  Ruers 
Gatto.  L.W..  (1988.  106p )  SR  18-06 

MItenng  and  classification  routines  in  land  use  imagery. 

Merry.  C3 .  et  al.  (1988.  p  57-58)  MP  2534 

Airborne  sea  ice  thickness  sounding  Kovacs.  A.  ct  at. 

(1989.  p.1042-1052)  MP  2623 

Oceanic  heat  (lux  in  the  Fram  Strati  measured  by  a  dnfting 

buoy.  Pcrovich.  D  K  .  el  al.  (1989.  p  995-998) 

MP  2531 

Data  reduction  of  GOES  information  from  DCP  networks 
DeCoff.  G.W..  et  al.  (1989.  15p  |  SR  19-29 

Siteliite  remote  sensing  tn  Arctic  for  1990’s  Weeks.  \8  F , 
et  al.  (1989.  p  510-530)  MP  2699 

Satellite  data  collection  platforms  for  temperature  measure¬ 
ments  Daly.  S  F..  et  al.  (1989.  |4p  ,  SR  89-37 

Estimating  sea  icc  thickness  using  data  from  impulse  radar 
soundmp  Kovacs.  A  .  ct  al.  (1989.  lOp )  CR  89-22 
Mi...>urcmcnt  of  sea  icc  thickness  using  electromagnetic  in¬ 
duction  Molladay.  3  S .  et  al.  (1990.  p  309.315) 

MP  2590 

Physical  properties  of  brackish  ice.  Ray  of  Bothnia  ^ecks. 

W.F.ct  al.(  1990.  p  5-15)  MP  2725 

(4dar  dciectinn  of  leads  m  arctic  sea  icc  Schncli.  R  C  .  ct  al. 
(1990.P.119-123)  >tPim 


Recent  measuremenu  of  sea  ice  topography  in  the  eastern 
Arctic.  Krabtil.  W.B .  et  al.  (1990.  p  132-136) 

MP  2735 

Antarctic  ice  sheet  brightness  temperature  variations  Jezek. 

K  C.  et  al.  (1990.  p.217*223j  MP  2736 

Airborne  sea  ice  thickness  sounding.  Kovacs,  A ,  et  al. 

(1990.  p  225-229)  MP  2737 

Multiband  imaging  systems.  McKtm.  H.L,  ct  al.  (1990. 
lOp)  SR  90-15 

Rescue  operaHeas 

Detection  of  sound  by  persons  buned  under  snow  avalanche 
Johnson.  3.B .  (1984.  p.42*47)  MP  1920 

Research  projects 

Abiotic  overview  of  the  Tundra  Biome  Program.  1971. 

Weller.  G..  et  al.  (1971.  p  173*181)  MP  906 

U.S  Tundra  Biome  central  program  1971  progress  report. 

Brown.  3..  (1971.  p.244-270)  MP  909 

Summary  of  the  1971  US  Tundra  Biome  Program  Brown. 

3.(1972.p.306-313)  MP99S 

Pedologie  investigations  in  northern  Alaska  Tedrow .  j.C  F.. 

(1973.  p  93*101)  MP  1009 

Micrometeofologtcal  investigations  near  the  tundra  surface. 

Ke:tey.  3  3 .  (1973.  p.l09*126)  MP  1006 

Arciu  limnology  a  review  Hobbit.  3  E..  (1973.  p  127- 
168)  MP  1007 

Vegetative  research  tn  arctic  Alaska.  Johnson.  P.L.  ct  al. 

(1973.  p  169*198)  MP  1008 

Remote  sensing  program  required  for  the  AID3EX  model. 

Weeks.  W.F..  et  at  (1974,  p  22*44)  MP  1040 

Workshop  on  permafrost-rcUied  research  and  TAPS.  (1975. 

37p]  MP1122 

Research  activities  of  U.S  Army  Cold  Regions  Research  and 
Engineering  Laboratory.  ButceltT.D..  (1975.  p9*12) 

MP  1244 

Snow  and  ice  Colbeck.  S  C .  et  al.  (1975.  p  435-441. 475- 
487)  MP  844 

High-Utitudc  basins  as  settings  for  circumpolar  environmen¬ 
tal  studies.  Slaughter.  C.W..  et  at  (1975.  plV/57* 
lV/68)  MP917 

Catalog  of  Snow  Research  Projects.  (1975.  103p ) 

MP  1129 

Delineation  and  engineering  characteristics  of  permafrost 
beneath  the  Beaufort  Sea  Sellmann.  P  V..  ct  at  (1976, 
p  391*401]  MP1377 

Site  access  for  a  subarctic  research  effort.  Slaughter.  C.W . 

(1976.  Up)  CR  76-09 

(nftucnce  of  grazing  on  Arctic  tundra  ecosystems.  Batzli. 

G  O..  ct  at  (1976.  p.t53-t60)  MP  970 

Dynamics  of  near-shore  icc  Weeks.  W'  F..  et  at  [1976. 

p  267-275)  MP922 

Update  on  snow  load  research  at  CRREL  Tobtasson.  W .  et 
at  (1977.  P.9-U)  MP  1142 

Scientists  vuit  Kolyma  Water  Balance  Station  in  the  USSR. 

Slaughter.  CW .  et  at.  (1977. 66p )  SR  77*19 

Ross  Icc  Shelf  Project  environmental  impact  statement  July. 

1974.  Parker.  BC.et  at  (1979.  p 7*36)  MP  1075 

Subarctic  watershed  research  in  the  Soviet  Union  Slaugh¬ 
ter,  CW..  et  at  (197$.  p  305-313)  MP  1273 

Ecological  baseline  on  (he  Alaskan  haul  toad  Brown.  3  .  ed. 

(1978.  Ulp)  .SR  78*13 

Workshop  on  Ecological  Effects  of  llvdrocarbon  Spills  m 
Alaska.  Atlas.  R  M..  el  at  (1979.  p*:55'l57) 

MP  1183 

Overview  on  the  seasonal  sea  ice  zone  Uceks.  F .  et  ai. 

(1979.  p  320-337,  MP  1320 

FocusonUS  snow  research  Colbeck.  SC ,  (19^9.  p.4l- 
52)  MP  1261 

Snow  and  the  organization  of  snow  research  in  the  United 
States  Colbeck.  SC.  (1979.  p 55-58)  MP  1262 

Ait-icc'ocean  interaction  in  Arctic  marginal  icc  rones  Wad- 
Kimr.  P.cd.tUSl.  20p)  SR  81*19 

National  Chinese  Conference  on  Permafrost.  2nd.  |98I 
Brown.  3 .  et  at  (1992.  58p )  SR  82-03 

Science  program  for  an  imaging  radar  receiving  station  in 
Alaska  Weller.  G .  et  at  (1983.  45p ,  MP  1814 

Perspectives  in  ice  technidogy  Ashton.  G  1)  .  (1986. 4p ) 

MP  2288 

Scicnttnc  challenges  at  the  poles  W’ckh.  3  P .  et  al.  (1987. 

P  23-36)  MP  2228 

Arctic  research  of  the  United  Stales,  Vot  I  (1087,  I2!p  | 

MP  2306 

Arctic  research  of  the  United  States.  Vo|  t  (1987.  121p ) 

MP  2306 

Arctic  research  of  the  United  States.  Vp)  2  (1988.  Tgp  ) 

MP  2379 

hngtnecnng  ger^ogy  studies  on  the  National  Petroleum  Re 
serve  tn  Alaska  Kachadotman.  R  ,  et  at  (1988.  p  800. 
922)  MP  2519 

Arctic  rcKarch  in  the  United  States,  kol  3  tU89.  '2P  ) 

MP  2653 

SNO\k  IV  field  evperimcm  data  report  overview  Redfield. 

R  K  .  (1980.  p  i.3j  .MP  2639 

Cold  rcgionv  heat  transfer  Cheng.  K  C  .  et  al.  (1980.  p  i 
'5|  MP  2637 

ir.sernational  arctic  research  programs  Chung,  3  S .  comp. 

(1980.  74p  I  hR  89-21 

US  federal  arctic  research  Dcsir.e.  3S.  ct  al,  (1080. 

pn5-74,  MP  267I 

Arctic  research  of  ihc  I  nitcil  States.  \ol  3  |1080.  "ip , 

MP  2530 


United  States  arctic  research  plan  biennial  revision  1990- 
1991.  Brown.  3.  cd.(  1989.  72p)  MP  2544 

Cold  regions  engineering  research— strategic  plan.  Carlson. 

R.F.etat  (1989.  p  172-190)  MP  2571 

US  global  ice  core  research  program  West  Antarctica  and 
beyond  Grootes.  P.M  .  et  at  (1989.  32p)  MP  2709 
Arctic  research  of  the  United  States.  Vot4.  (1990,  120p ) 

.MP  2765 

Reservoirs 

Skylab  imagery  Application  to  reservoir  management  in  New 
England  McKim,  H  L.  et  at  (1976.  51p) 

SR  76417 

Environmental  analyses  in  the  Kootenai  River  region.  Mon¬ 
tana.  McKtm.  H.L.  ct  at  (1976.  53p )  SR  76-13 
Slumping  failure  of  an  Alaskan  earth  dam.  Collins.  C.M ,  ct 
at(1977.  21p)  SR  77*21 

Landsat  data  analysts  for  New  England  reservoir  manage* 
menu  Merry.  C.3..  et  at  (197$.  61p)  SR  78-06 

Limnology  and  primary  productivity.  Lake  Koocanusa.  Mon¬ 
tana.  Woods.  P  F.  et  at  (1982.  I06p  )  SR  82-15 
Water  quality  measurements  at  six  reservoirs  Parker.  LV,. 

etat(t982.  55p)  SR  82*30 

Reservoir  bank  erorion  caused  and  tnnuenced  by  tee  cover 
Gatto.  L.W .  (1982.  26p.)  SR  82*31 

Bank  recession  of  Corps  of  Engineers  reservoirs.  Gatto. 

LW..  et  at  (19t3.  t03p)  SR  83*30 

Spatial  analysis  in  recreation  resource  management.  Edwar* 
do.  H  A .  ct  al.  (1984.  p  209-219)  MP  2084 

Reservoir  bank  erosion  caused  by  tee.  Gatto.  LW..  (1984. 

p  203-214)  MPI787 

Erosion  of  northern  reservoir  shores  Lawson.  D.E..  (1985. 

198p)  M  85*01 

Ice  problems  associated  with  rivers  and  reservoirs.  Benson. 

C.  et  at  (1916.  p.70-98)  MP  2155 

Techniques  for  measuring  reservoir  bank  erosion.  Gatto. 

LW'..  (1988.  27p,  SR  88413 

Icc  cover  formation  downstream  of  a  reservoir  Ashton. 
G.D .  (1981.  p  189*198)  MP  2498 

ResidniHul  MMknts 

Lfc-eycic  cost  effectiveness  of  modular  mcgastructurcs  in 
cold  regions.  Wang.  LR.-L.  et  at  (1976,  P.760'776) 

Mr892 

Tracer  gas  measurement  of  atr  exchange  in  buitdings.  Flan¬ 
ders.  S  S  .  et  at  (1989.  p  433-444)  MP  2557 

Rcstas 

Resins  and  non-portland  cements  for  construction  in  the  cold. 

Johnson.  R  .  (1980.  19m  SR  $8*35 

Polyethylene  glycol  as  an  ice  control  coating  Itagakt  K . 
(1984.  IIP)  0884*28 

RcvctetatiMi 

Revegeution  in  arctic  and  subarctic  North  America— a  litera¬ 
ture  renew.  Johnson.  LA .  et  at  (1976.  32p ) 

CR  76*15 

Evaluation  of  an  air  cushion  vehicle  in  Northern  Alaska. 

Abelc.C.etat(1976.  7p)  MP  894 

Ecological  and  environmental  consequences  of  off-road  traf¬ 
fic  In  northern  regions.  Brown.  3  .  (1976.  p  40-53, 

MP  1383 

Bibliography  of  soil  conKrvaiion  activities  in  USSR  perma¬ 
frost  areas  Andrews.  M  .  (1977,  I  I6p )  SR  77-07 
BiologKai  restoration  strategies  m  relation  to  nutrients  at  a 
subarctic  site  in  Fairbanks.  .Maska  Johnson.  LA .  (1978. 
P  460-466)  MPIIIO 

Bibliography  of  permafrost  soils  and  vegctalion  in  the  USSR 
Andrews.  M.  (1978.  175p)  SR  78*19 

Tundra  recovery  since  1949  near  Fish  Creek.  Alaska,  taw* 
son.  DE..  et  at  (1978.  glp)  CR  78*28 

Recovery  of  the  Kokolik  Rucr  tundra  area.  Alaska  Halt 
DK.ct  at  (1979.  Up,  MPI638 

Rcvegetaiion  at  two  construction  sites  in  New  Hampshire  and 
Alaska  Palazzo.  A  3 .  ct  at  (1980.  21p.)  CR  80*03 
Remote  sensing  of  revegetation  of  burr.^  tundra.  Kokoltk 
River.  AUska  Malt  D  K .  ct  at  (1980.  p  263'2?2) 

MP  1391 

Environmental  engineering.  Yukon  River-Prudhoc  Bay  Haul 
Roa«t  Prown.  3  ,  ed.  (1980,  I87p  I  CR  80*19 

Rcvegetaiion  along  roads  and  pipelines  in  AUska  Johnson. 

LA  .  (1980.  p  129-150,  MP  1353 

Stabilizing  firebreaks  in  tundra  vegeiaiton  Paiterson.  W*.A . 

III.  Cl  at  (1981.  p  188-189,  .MP  1804 

Revegeiaiion  along  ihc  trans-Alaska  ppeline.  1975-1978 
Johnson.  A3.  (1981.  lUp)  CR  81-12 

Chena  River  t.akcs  Trisect  revegeution  study  *three->car 
summary  Johnson,  LA  .  ct  at  (|98l.  59p  , 

CR  81*18 

Sew  age  sludge  aids  revegetation  PaUzzo.  A  3  .etal.{1982. 

P  198-301,  MP  173$ 

Recovery  and  active  layer  changes  following  a  tundra  fire  in 
northwestern  AUska  Johnson,  L.  ci  at  (1983.  p  543* 
547,  MP  1660 

Restoration  c«f  a<hlu  dredge  soils  with  sewage  sludge  and 
lime  Palazzo.  A  3  .  (1*>83.  I  Ip  ,  CR  83*28 

Rcvegetaiion  along  ppehne  righii-of'Way  m  Alaska  3ohn> 
son.  t.  (1984.  p:54.:64,  .MP  2113 

kegetatnm  rcciivcry  in  the  Cape  Thompson  region.  Alaska 
Hvereii.  K  R .  et  at  (1985.  75p ,  CR  85*11 

Divt'jrhanee  and  revoverv  of  ari!t«  AUsVan  turdra  terrain 
Walker.  I>  A  .  et  at  (|987.  6tp,  CR  87*11 

k  egetation  rcvovtrv  after  tundra  fires  in  northwestern  Alaska 
Racine.  (*.  ct  at'(198'?.  p  461-469,  MP  2374 


329 


SUBJECT  INDEX 


(€9mt) 

Mtaagement  of  northern  gravel  *ite»  for  succmfu)  rccUma* 
Uon:  a  rciriew.  Johnaon.  LA..  (1917,  p.530*536] 

MP  2MS 


Crystal  fahrks  of  Weat  Antarctic  ice  sheet  Cow.  AJ..  et  a!. 

Cl97(.  p.lM5'U77)  MP  1312 

Thermal  and  creep  propertes  for  frozen  eround  construction. 

Sanicf.  FJ..  et  tl  [1971.  p.9M  17)  MP  U24 

Rbeoiofy  of  ice.  Fish.  A.M..  (1971.  I94p.)  MP  I9M 
Thermal  and  creep  properties  for  frozen  vound  construction. 

Sanier.  FJ..  et  at.  (1979.  p  311-337)  MP  1227 

AMMtic  embaion  response  of  snow.  St  Lawrence.  W.F.. 

(t9t0.^209•214)  MPI3M 

Modeliaf  mesoscale  ice  d)mamics.  Hibter.  W.D..  lli.ct  aL 
(19lt.^t317.1329)  MP152< 

AcoHstic  embaions  during  creep  of  frozen  soils.  Rsh.  A.M.. 

et  al  (19t2.  7.194-206)  MP  1495 

Oeep  behavior  of  frozen  silt  under  constant  uniaxial  stress. 

Zhtt.  Y..  et  aL  (1994.  p  33-4t)  MP  1M7 

Analjrsis  of  linear  sea  ice  models  with  an  ice  margin.  Lep- 
plraata.M.  (1994.  p 31-36)  MP  1792 

Moddtng  the  rerilient  behavior  of  frozen  smls  using  unfrozen 
water  content  Cok.  D  M..  (1994.  p.923-934) 

MP  1715 

Creep  model  for  constant  stress  and  constant  strain  rate. 

Ftth.  A.M..(1994.p.l009-1012)  MP  1766 

Ice  flow  leading  to  the  deep  core  hole  at  Dye  3.  Greenland. 

WhUIans.  I.M..  et  aL  (1994.  p.l9S-t90)  MP  1924 

Thermodjmamic  model  of  creep  at  constant  stress  and  con¬ 
stant  strain  rate.  Fsh.  A.M..  (1994.  p.143-161) 

.MP  1771 

Ice  dynamics.  HiMer.  W  D..  111.  (1994.  52p  i 

Mt4-62 

Preiimtnary  investigatioo  o(  thermal  ice  pressures.  Cox. 

C.F.N..  (1994.  p!ni-229i  MP  1799 

On  the  rheology  of  a  broken  ice  due  to  floe  coUbion. 

Shen.  H..  et  aL  (1994.  p.29-34)  MP  1912 

Rheology  of  Racier  ice.  Jezek.  K.C.et  al.  (1995.p.l335- 
1337)  MP  1944 

Fouadatioos  in  permafrost  and  seasonal  frost;  Proceedings. 

(1995. 62p.)  MP  1739 

Evahmbon  of  the  rheological  prooertics  of  columnar  ndge  sez 
ke.  irowii.R.L.eta!.(19t6.p55-^  MP  2177 

Ice  dynamics.  HMcr.  WD..  HI.  (1996.  p.577.640) 

MP  2211 

Some  pcculiaritks  of  creep  behanor  of  frozen  silt  Fsh. 

A.M..  (1919.  ^721•724)  MP  2691 

On  moddiag  the  energetics  of  the  ridgxng  process.  Hopkins. 

M.A..  ct  al.  (1919.  p.l75-l?l)  MP  2493 

Ctvitaimg  fluid  sea  ke  model  Rato,  C  M.  ct  al.  (1990. 
p.239-242)  MP  2739 

WvtrhmiBa 

Permafrost  dbtribucion  on  the  continental  shelf  of  the  lou- 
fortS^  Hopkins.  O.M.  et  al  (1979.  p.135-141) 

MPI29i 

Snowpnek  cscimatioo  in  the  St  John  River  basin.  Power. 
J  M..  et  al  (1990.  p.467.496)  MP  1799 


Hydrolofk  modelmg  from 
McKim.  H  L.  et  al.  (1994.  ] 


Landsst  land  coser  data. 


Cco9raphk  information  system  for  nrer  basin.  Merry.  CJ.. 

ctal(l997.p.265-369)  MP  2549 

Snow  hydrology  in  the  upper  Yamuna  basin.  India.  Malho- 
tra.R.V..etal.  (1999.  p  94-93)  MP  2633 

Mvee  erasings 

Operation  of  the  U.S.  Combat  Support  Boot  (USCSBMK  1) 
on  an  ke-cos-ered  waterway.  Stubstad.  J .  et  al  (1994. 
2lp)  SR  94-95 

Tactical  bridging  during  winter.  1996  Korean  bridging  excr- 
cbe.  C6uterfna(sh.BA.{19l7.  33p)  SR 97-13 

Deployment  of  floating  bridges  in  ke-covcred  risers  Mei- 
lor.  M..  et  al.  (1999.  3tp)  SR  99-24 

Winter  bridging  ex.-;rcsse  on  thick  tee.  Fort  M<Co>.  Wiscon¬ 
sin.  1999  Cotttermarsh.  B  A .  (1990.  34p) 

.SR  99-19 

RherRaw 

ERTS  mapping  of  Arctic  and  subarctic  cniircnmcnts  And¬ 
erson.  D.M .  et  al  (1974.  12lp)  MP1947 

Turbulent  heat  transfer  from  a  mer  to  its  icccoter  Ha>-nes. 

F.D.etal(1979.  5p.)  CR  79-13 

Hameming  frani  Ke.  Perham.  R  E..  (1991.  p  227-237) 

.MP  1399 

River  Ke  suppressHm  bv  side  chanr.el  discharge  of  uarm  wa¬ 
ter.  Ashton.CD.  (1992.  p 65-90)  MP  1529 

On  zero-inertu  and  kmemaiK  uaves  Katopodcs.  N.D. 

(t993.p.l3ll-1397,  MP  2053 

Using  the  DWOPER  rmiting  model  to  simulate  mer  flows 
with  ice.  Daly.S-F.ctal.  (1993.  19p2  SR  93-01 

Unsteady  nver  flow  beneath  an  kc  coser  FcrrKk.  .M  G .  e: 

al  (1993.  p  254-260)  MP  2979 

Modeling  of  Ke  diKharge  in  mer  models  Calkins.  OJ. 

(1993.  p  295-290)  MP209I 

tce}ams  in  shallow  mers  with  floodplain  flow  Calkins.  D  J . 

(1993.p.53S-54S|  MP  1644 

Tanana  Riser  monitonn|  and  research  studies  near  Fair¬ 
banks.  Alaska  Neill  C  R  .  et  al  (19S4.  99p  f  5  ap¬ 
pends.)  SR  94-37 

Chena  Flood  Control  Project  and  the  Tanana  Ri*cr  near  Fair¬ 
banks.  Alaska  Baska.  J.S.  ct  al  (Pia.  lip  *  flgs) 

MP  1745 


Modeling  rapidly  varied  flow  in  taitwaters.  Ferrkk.  M.C .  et 
al  (1914.  p.271.299)  MP  1711 

Cbmputer  simulation  ^  ice  cover  formation  in  the  Upper  Sl 
Lawrence  River.  Shen.  H.T..  ct  al  (1994,  p.227-245) 

MP  1914 

Numerical  simulation  of  freeze-t^  on  the  OtUuquecbcc  Riv¬ 
er.  Calkios.  OJ .  (1994.  p.247-277)  MP  1915 

Analjrsb  of  rapidly  varying  flow  in  ice-covered  rivers.  Fer- 
rick.  M  G..  (1994.  p.359-369)  MP  1933 

Gcogra^ic  features  floods  of  the  Ohio  River  Edwardo. 

H  A.,  et  al  (1994.  p  265-291)  MP  2993 

Effect  of  ke  cover  on  hydropower  production.  Yapa.  P.O.. 

et  al  (1994.  p.231-234)  MP  1976 

Analysb  of  river  wave  types.  Ferrkk.  M.G..  (1995.  p.209- 
22<h  MP  1975 

Analysb  of  river  wave  types.  Ferrkk.  M.G..  (1995. 17p.) 

CR  99-12 

Hydrolo^aapectsofkejams.  Calkins. DJ.. (1996. p.603- 
609]  MP  2116 

Sub-ice  channeb  and  frazil  bars.  Tanana  River.  Alaska. 

Uwson.  O.E.  ct  al.  (1996.  p.465-«74)  MP  2129 

Morphology,  hydraulics  and  sediment  transport  of  an  ke- 
covered  nver.  Lawson.  D.E..  ct  al  (1996.  37p.) 

CR  96-11 

River  wave  response  to  the  friction-inertia  balance.  Ferrkk. 

M.G-.  ct  al  (1997.  p.764-76^  MP  2237 

Study  of  dynamkke  breakup  on  the  Cbnnccticuc  River  near 
Windsor.  Vennoot  Femck.  M.G.  et  al  (1997.  p.l63- 
177)  MP  2499 

Prcltininary  results  of  an  cxpcrimcfit  labig  a  16  ft  X  50  fl  long 
frazil  collector  line  array.  Ferham.  ILE..  (1999.  p.139- 
156)  MP  2474 

Transverse  vclodtks  and  kc  jamming  potential  in  a  river 
bend.  Zufcll  i.E..  (1999.  p.l93-20T)  MP  2476 

Laboratory  study  of  transverse  vdodtic*  and  ice  jamming  in 
a  river  bend.  Zufdt.  J.E..  ct  aL  (1999.  p.lt9-l97) 

MP259I 

Perturbatioo  sotoewn  of  the  flood  problun.  Dmeumion  and 
author's  reply.  Ferrkk.  M.C..  (1919.  p.346-349) 

MP2S36 

Detection  of  coarse  sediment  movement  using  radio  transmit¬ 
ters.  Chacho.  EF..  Jr.,  ct  al  (1999.  p.367.373(9)) 

MP  2752 

Suttulation  of  oil  slicks  to  rivers  and  lakes.  Shen.  H.T..  et  al 
(1990. 29p.)  CR9W4I 

Ice  cover  cflM  on  river  flow.  Ashton.  G.D..  (1950. 24p.) 

SR9M9 

Rherkc 

Temperature  and  flow  conditieos  durmg  the  formation  of 
nver  kc.  Ashton.  G  D..  et  al  (1970.  1 2^) 

MP  1723 

RIVER  ICE 

Surveys  of  river  and  lake  kc.  Mkhd  R..  (1971.  t3tp.) 

M  Ill-Rla 

River  ke 

Formation  of  kc  rippks  on  the  underside  of  river  kc  covers. 

Ashton.  G.D..  (1971.  I57pi)  MP  1243 

Growth  and  rocchankal  properties  of  river  and  lake  kc. 

Ramsekr.  R.O..  (1972. 243pi)  MP  1993 

Seasonal  regime  and  hydrekgical  significance  of  stream  k* 
ittgs  in  central  Alaska.  Kan^  D.L.  ct  al  (1973.  p.529- 
540)  MP  1926 

River  ke  problcma  Burgi.  PH.,  ct  al  (1974.  p.l-15) 

MP  1992 

ERTS  mapping  of  ArctK  and  siAarctic  envuenmenis.  And¬ 
erson.  O  M .  et  al  (1974.  I29p.)  MP  1947 

Third  International  Symposium  on  Ice  Problems.  19*5 
Fraakeasteia.  G  E.  ^  (1975. 627p)  MP  B45 

Mcchantcsandh)draulksofrivcrscc)aira  Taiia<U«x.3  C. 

etal(1976.97p)  MP  1969 

Potentul  river  ke  jams  at  Windsor.  Vennont  Calkias.  DJ^ 
et  al  (1976.  31p.)  CR  76-31 

Force  cstunate  aad  field  measurements  of  the  St  Mam  River 
ice  boomv  Perham.  R  E.  (1977.  26pv)  CR  77-M 
Remote  sensing  of  frazd  and  brash  ke  in  the  St  Lawrence 
River  Dean.  AM .  Jr..  (1977.  Ifp.)  CR  77-99 

Some  economk  benefits  of  kc  boomSi.  Perham.  R.E. 

(1977.  p  570-591)  MP  959 

Yukon  River  breakup  1976  Johnson.  P.  ct  al  (1V77. 

P592-596)  MP  969 

IccbrcakupontheChenaRiver  1975aad  1976  McFadden. 

T .  Cl  al  (1477.  44p.)  CR  77-14 

Visual  observations  of  floating  kc  from  Skslab  Campbell 
W  J..  et  al  (1977.  p  353-374|  .MP  1263 

Ph»Kal  measurement  of  kc  jams  1476-77  field  season. 

Woebben.  J  L.  et  al  (I47S.  |4p  ,  5R  79-93 

Bearing  capacity  of  nver  kc  for  vcluctcs  Noel  D  F.. 

(1974.  22p)  CR  79-93 

Arching  of  model  kc  floes  at  bndge  piers  Calkins.  D  J . 

(1974.  p  495- 507)  MPI134 

Ph>sKal  measuremenu  of  mer  we  jams  Calkins.  DJ. 

(1471.  p 693-695)  MPII59 

River  KC  Ashton.  G  D.  (1474.  p  369-342)  MP  1216 

CharactenstKS  of  kc  on  two  Vermont  mers  Deck.  D  S . 

(1474.  30p)  ,SR  79-30 

River  ICC  Ashton.  G  D,  (»4*4.  p  34-45)  MP  Il7i 

Aecelcraied  kc  growth  in  mers  Calkins.  D  J .  (1474,  Jp ) 

CR  79-14 

Break-up  dates  for  the  k  ukon  River.  Pi  2  Alakanuk  to  Tana- 
«a.  I443'I4?4  Stephens. C  A.ct  al(14?4,c50leavesj 

MP  1519 


Modeling  of  ke  in  rivers.  Ashton.  G.D..  (1979.  p.14/1- 
14/26)  MP  1335 

Break-up  of  the  Yukon  River  at  the  Haul  Road  Bridge:  1979. 

Stephens.  CA.  et  al.  (1979.  22p.  +  Figs-)  MP  1315 

Suppression  of  river  ice  by  thermal  effluents.  Ashton.  C.D.. 

(1979.  23p.)  CR  79-39 

Maximum  thickness  and  subsequent  decay  of  lake,  river  and 
fast  sea  ke  in  Canada  and  Akska.  BUello.  M.A..  (1990. 
160p)  CRiM6 

Sediment  dbpUcement  in  the  Ottauqucchce  River— 1975- 
1979.  Martinson.  CR..  (1990.  t4p)  SR  99-29 

Freshwater  ke  growth,  motion,  and  d^y.  Ashton.  G  D . 

(1990.p.361-30<)  MP1299 

Singk  and  doubk  reaction  beam  load  cells  for  measuring  ke 
forces.  Johnson.  P.E.etal  (1990.  I7p.)  CR  99-25 

Clearing  ke-ctogged  shipping  channels.  Varwe.  CP.. 

(1990.  I3p.)  CRB9-29 

Harnessing  frazil  ke.  Perham.  R.E.  (1991.  p.227-237) 

MP  1399 

Ice  jams  and  tnetcorologkal  data  for  three  winters.  Ottauque- 
chee  River.  Vl  iates.  R.E.  et  al.  (1991.  27p) 

CR  91-91 

Ice  control  arrangement  for  winter  naviption.  Perham. 

R.E.  (1991.  p.I09i-l  103)  MP  1449 

Breakup  of  solid  kc  covers  due  to  rapid  water  level  variations. 

Billfalk.  L.  (1992.  17p.)  CR  9293 

River  ke  suppression  by  side  channel  dtseharp  of  warm  wa¬ 
ter.  Ashton.  C.D..  (1992.  p.65-90)  MP  152t 

Poa  Huron  ke  control  model  studies.  Calkins.  DJ..  ct  al 
(1992.P.361-373)  MP  1539 

Field  invesuptiotts  of  a  hanpag  kc  dam.  ieitaoa.  S..  et  al 
[1992.Pl4^99)  MP  1533 

Theory  of  thermal  control  and  prevention  of  ke  in  rivers  and 
lakes.  Ashton.  C.D..  (1992.  p.131-195)  MP  1554 
Ottauqutchcc  River— analysb  of  freeze-up  processes.  Cal¬ 
kins.  DJ^  et  al  (1992.  p.2-37)  MPt739 

Force  measurements  and  analysb  of  river  ke  bre^  up. 

Deck.  D.$..  (1992.  P303-336)  MP  1739 

Using  the  DWOPER  routing  model  to  simulate  river  flows 
with  ke.  Daly.  EF..  et  al  (1993.  I9p.)  SR  93-91 
Veasurcmenc  of  ke  forces  on  structures.  Sodhl  DE.  ct  al 
(1993.p.l39-t55)  MP  1641 

UxAcady  fiver  flow  beneath  an  kc  cover  FcrrkE  M.G..CC 
al.(!9t3.p.254.260)  MP2979 

Modebag  of  ke  discbarp  in  river  models.  Calkins.  DJ.. 

(1  ny  P295-290)  MP  2991 

IcejamsiashallowriverswvthnoodpUmflow.  Ca!kioa.DJ.. 

(1993.  9539-549)  MP  1644 

Meebames  of  ke  jam  formation  in  nvers.  Ackermann.  S.L. 

rtal(1993.  Up.)  CR  93-31 

NavipiiotticebooaisooiheSi..MarysRivcr.  Pcrliam.R.E, 
(1994.  129)  CR9444 

Ice-rdatcd  fU^  frequency  analysis;  applkarkn  of  analytical 
cstimaks.  Gerard  R..  ct  al  (1914.  p  95*101) 

MP  1712 

St.  Lawrence  River  freere-up  forecast.  Shen.  H.T..  ct  aL 
(1994.  p  177-140)  MPI7I3 

Perfonspance  of  ihc  Allegheny  River  ke  control  structure. 

1993.  Deck.  DE.ctaL  (1994.  159)  SR  94-13 

let  cover  mdtmg  in  a  shallowr  mer.  Calkins.  DJ.,  (1994. 

923^265}  MP  1763 

Ice  jams  in  shallow  rivers  with  floodptsin  flow:  Dbeusskn. 

Bellaos  S..  (1944.  p  370-371)  MP  1799 

Cor.troU:,-g  nver  ke  to  alleviate  ice  jam  floodmg.  Deck. 

D5..  (1914. 9524-524)  MP  179$ 

Salmon  Rivtt  kc  jams.  Cuntuagham.  LL.  et  aL  (1994. 

9524.533)  MP  1796 

Ferccavtmt  water  temperature  decUae  and  freeze-up  mers. 

Shen.  HT.  et  al  (1444.  179,  CR  94-19 

Ice  jam  research  nc^  Gerard.  R .  [1494.  p  191-193} 

MP  1913 

CompuKT  sun-jlation  of  kc  cover  formation  in  the  Upper  St 
Lawrence  River  Shea.  HT..  et  al  (1444. 9327-245) 

MP  1914 

Nsmcrkal  simulatum  of  frreze-sp  on  the  Ottauqucchce  Riv¬ 
er  Calkins.  03.  (<4ia  p:a?.277)  MP  1915 

Rue  pattern  and  velocity  of  frazil  kc  W'urbbra,  J  L. 

(1444.  p  247-316)  MP  1916 

Frld  investigation  of  St  Lawrence  Xnrr  ha.*tgmg  kc  dams. 

Shea.  HT.  et  al  (I4l«.  p  24).:44;  MP  1939 

Methods  of  kc  control  for  winter  navigaiKm  in  inland  waters. 

Frankensten.  G  E.  ct  al  (Uta.  9324-33?)  MP  1931 
Analysis  of  rapidly  varying  flow  m  KC-cover^  rivers  Fer- 
fKk.  N!  G .  (1414,  P  354-361)  MP  1933 

ControUing  nver  Ke  to  alleviate  kc  jam  flooding.  Deck. 

DS.  (t«44.  p64.76)  MP  1995 

Icc  regime  rrcivinaissancc.  Yukon  River.  Vuioei  Gerard. 

R .  et  al  (1444.  p  1054-1073)  MP  2496 

5t  Lawrence  Rucr  hanging  kc  dams,  otntcr  1443.1444 
Shea.  HT.  et  al  (14U.  I5p)  MP  2179 

Ffleci  *<  Ke  cover  on  hydropower  production  Yapa.  P  D , 

rt  11(1414.^:31-234)  MP  1976 

Ice  block  tubdit;  DaW.  S  F  .  (1414.  p  544-541) 

MP  1972 

.MathcmatKal  modeling  of  nver  kc  processes  Shen.  II  T. 

(lS44.p554.55l}  .VP  1973 

Lnificddcirec-dav  method  for  mer  kc  cover  thKkness  wmu- 
Ution  Shen.  11  T  .  ct  al  (Uiy.  p  54  62,  MP  2965 
Analvvis  of  nver  wave  lypcv  Ferruk.  M  f» .  (1445.  l?p  1 

CR  95-12 


3J0 


SUBJECT  INDEX 


tee  coAdiuofu  on  the  Ohio  and  lUtnots  rivers.  1972*1915. 

Catto.  L.W,.  (19t5.  ptSM6l)  MP  t9l4 

tec  jam  flood  prevention  measures.  Lamoille  River.  t{ard«ick 
VT.  Calkins,  DJ..  (1915.  p.U9'16l)  .MP  1940 

Hudson  River  ice  manafement  Ferrick.  .M  G .  ct  aL  ( 1 945. 

p.90-n^  MP2IT4 

Construction  and  calibration  of  the  Ottauqucchce  Riv  cr  mod* 
cL  Gooch.C..  (1945.  lOp]  SR  05-13 

Ckrenovia  Creek  Model  data  acquisition  sjnem.  Bennett. 

O.M..  ct  at.  (1945.  P.U24.UZ92  MP  2090 

Oetermininf  the  efTcctiveness  of  a  navipble  ice  boom.  Per- 
ham.  R.E..  (1945.  24p  j  SR  05-17 

Techniques  for  measurement  of  snow  and  ice  on  freshwater 
Adams.  W.p..ctal.  (1946.  p.174.222)  MP  2000 

Upper  Delaware  River  tee  control— a  ease  study.  Zufelt. 

i.E..  et  aL  (1946.  p.760-770)  MP  2005 

Hydrologic  aspects  of  ice  jams.  Calkins,  DJ.  (1946,  p.603- 
609)  MP  2116 

tee  problems  associated  with  rivers  and  reservoirs.  Benson, 
C.etaL(t946,p.70.94)  MP  2155 

Sl  Lawrence  River  freeie-up  forecast  F(4t>^.  EP..  et  aL 
(t946.p467-44l)  MP2I20 

Design  and  model  testing  of  a  river  Ke  prow.  Tatinclaux, 
JC.(1946.r.l37-l50)  .MP  2132 

River  and  lake  ice  cngiaecring.  Ashton.  G  D..  cd.  (1946. 

445p.)  MP  2144 

Cbnlrotlcd  river  ice  cover  breakup:  part  1.  Hudson  River  field 
ciperiments.  Fernck.  M  G .  et  aL  (1946.  p.2Sl-291) 

.MP  2391 

Controlled  river  ice  cover  breakup:  part  2.  Theory  and 
numerical  model  studies.  Fcrrick.  M.G.  et  aL  (1946, 
p.293-305)  .MP  2392 

Ice  atlas.  1944-1945*  Ohio  River.  Allegheny  River.  Monon- 
gaheia  Rtvrr.  Catto.  L.W..  ct  al.  (1946.  It5p  i 

SR  06-23 

River  ICC  and  salmonids.  ^alsh.  .M  .et  aL  (1946.  pD'4.1- 
D-4.26)  MP  2477 

Rhcr  ice  mapping  with  Laadsat  and  wdeo  imagery.  Gatto. 

L.W..ctal.(1947.p352-36J,  MP  2273 

Carps  of  engineers  seek  ice  solutums.  Frankenstein.  G  F... 

(1947.^5-7l  MP22I9 

Analysis  of  1 1 2  )  ears  of  ice  coeditsons  observed  on  the  Ohio 
River  at  Ctnctnnan.  Daly.  S  F..  ct  aL  (1947.  p  70-79] 

MP  2260 

Airborne  rivcr-ice  thickness  profiles.  Arcone.  S.A.  et  aL 
(1947.  p.330.340,  MP23I2 

let  jams  and  the  waster  cktnate  near  >k>.}tc  River.  SO.  Bdcl- 
I0.MA.  (1947.  p  154.16:)  MP2399 

Study  of  dynamo  tee  breakup  on  the  Conneetiest  River  near 
Windsor.  Vermont  Fernck.  M  G.  et  aL  (1947.  p.l6j. 
177)  MP  24M 

Ice  aOas  1945-46  of  fne  rivers  of  the  USA.  Gatto.  I.W*..  <t 
aL  (1947.  367m  SR  t7-26 

Ice  conditions  al^g  the  Ohio  River.  1972-1915  Gatto, 
UW..  (1944.  I6:^)  SR  BMI 

Dynamic  ice  breakup  on  the  Connecticut  Rner.  V*T  Fcr- 
rkk.MG..ctaL(19S4.  Ifp*  CRBMI 

Ice  conditions  along  the  AUeghenv  and  Monoagah^  Rivrrs- 
Gatto.  LW' .  (1944.  I06^)  .SR  SS-M 

Inventory  of  kc  jecblem  sites  and  remedul  icc  control  struc¬ 
tures.  Perha.-n.  R  E.  (1944.  9p  j  SR  SS-97 

Dodopment  id  a  nver  kc  prow  Tatinclaus.  JC.  et  aL 
(1944.  :6^}  CR  t*-«9 

Ice  cover  dotnbstiociakcrmon:  and  New  Hampshire  Atlan¬ 
tic  salmon  rearing  streams  Calkins.  DJ^  ct  iL  (1941. 
^45.96,  MP  2473 

PrcUmmary  results  <d  an  espenment  usmg  a  16  ft  s  50  ft  long 
frartl  eoOectoe  bne  arrav  Perham.  R  F..  (1941.  p  |  J9. 
156)  MP  2474 

^dsmmary  study  of  scour  under  an  kc  jam  Weebben.  J  E. 

(1914.  p  177.192,  MP  2475 

Transverse  velocities  and  kc  jamming  potcstul  m  a  mci 
bend  /ufdt.  JF..{|9M.p.|95.MT,  MP  2476 

Devde^ment  of  a  met  KC.prow  Part  2  Tatisclauv.  J  C . 

(19»J.  p.w.5:,  .MP2497 

L^oeatory  study  of  transverse  scWities  and  we  jamming  in 
a  mer  bend  /sfcii.  J  F..  e:  aL  (1944.  p  |S9.i9;j 

.MP  25«l 

Coespcter.geaerated  graphKs  nver  ut  coeditsons  Pdel- 
lo.  .M  A. e:  iL  (K**.  p  2;i.2I9,  MP  2509 

Devdopment  of  a  dynamw  Ke  ^eakup  control  method  for 
the  ConneetKut  Rtvrr  near  Wuidtor.  Vermont  herrKk. 
M  G^  et  aL  (I9ts.  p  ::i.:>t.  MP  2510 

tee  Control  in  mer  harSorv  and  flcet'.ngareav  f^rham.R  K. 

(i9tt.  ?p,  SR  44.12 

Ceplovncat  of  floating  bridges  m  Ke-cosered  nvers  Mel- 
lor.  M.exaL(l9lt.  Jlp)  .SR  44-20 

Ire  obscrvatioat  on  the  AUeghenv  and  Monongahela  nvers 
BOePo.  M  A .  et  aL  (19lt.  4  tp .  SR  44-25 

AiAnme  radar  suney  of  a  l^avh  see  >am  in  the  St  Clair  Riser 
Oal.v.  S  F .  et  aL  (1919.  1  *p ,  <*11 

^4ater  deiectton  tn  coastal  ptamv  isung  belKopter-borne  short 
pulse  radar  Arcone.  S  A .  ct  al.  (1919,  2'?  , 

C’R  49-07 

FJTect  of  Toston  dam  on  upst-eam  kc  coodrtiocss  Asht««. 

GD.(19t9.9p,  SR  49-16 

Framewock  for  coetro]  «*f  dsnamK  kc  brealap  bv  nser  regu* 
Ution  Ferrwk.  MG.  et  al.  (1919.  |4pj  ‘  (*R  49*12 
Framework  for  civitro!  of  dsnamtf  ur  breakup  bs  riser  regu 
Utwm  berrwl.  M  <» .  et  as,  (1919,  p  M.ujj 

MP  25.M 


Time  estimation  for  maaimum  supercoi^irg  in  dynamic  fraxil 
ice  formation  Daly.  S  F..  et  d.  (1949,  I  Jp , 

SR  19-26 

Cryogenic  sampling  of  frazil  tee  deposits.  Chacho.  E.F .  Jr . 

ctaLtl949.6p)  SR  t9-2B 

Winter  habitats  of  salmon  and  trout  Catkins.  D.J..  (1949. 

9p)  .SR  19-34 

Rivef-ice  mounds  on  Alaska’s  North  Slope.  Arcone.  $.A .  et 
al.  (1949.  p  244-290)  MP  2563 

Ice  conditions  along  lUtnots  Waterway.  1972-1945.  Gatto. 

EW..(I949.  n2p,  CR  99-20 

Ice  force  measurements  on  a  bridge  pier  in  a  small  river. 

Sodhi.  DS..  et  aL  (1949.  p.l4t9-U27)  MP  n64 

Freezeup  dynamics  of  a  frazil  tee  screen.  Airison.  K.D. 

(1990. 4p.2  SR9W«4 

/ff-s/ru  sampling  and  charactcrizatwn  of  frazil  ice  deposits. 

Uwson.  D.E.etaL(t990.p.l93-205}  MP2694 

Ice  cover  effect  on  river  flow.  Ashton.  G  D..  (1990. 24p , 

SR9Mi 

Salmon  River  ice  jam  control  studies,  interim  report.  Aid- 
son.  K  D.etaL  (1990.  4p.,  SR  9W06 

RadarsurveyingofthcbottocnsurfaccofKCCovcrs.  Arcone. 
S  A .  et  al.  (1990.  p  30-39)  MP  n66 

Rkm 

Debm  of  the  Otena  River.  McFadden.  T..  et  al.  (1976. 

I4p)  CR  76-26 

Environmcnul  atlas  of  Alaska.  Hanman.  CW’..  et  aL 
(1974. 95p)  MPI294 

Freshwater  ice  growth,  motum.  and  decay.  Ashton.  C.D . 

(1940.  p  261-304,  MPI299 

Bank  aosioc  of  UiL  northern  nvers.  Gatto.  EW'..  (1942. 
75m  cr  12-11 

Oau  acqumtion  for  refrigerated  physical  mudd  Zufdt. 

J  E.  (19t7.  pl334-34I)  MP  2351 

Analyva  of  a  short  pulse  radar  survey  of  revetments  along  the 
Mtssisst^  River.  Armine.  S  A..  (1949.  20p.) 

MP  2692 

R*ui  kfng 

Road  constnxtion  and  maintenance  probtens  in  central  Alas- 
kx  Clark.  EF..  ct  aL  (1976.  36p,  SR  74Bi 

Drainage  facilities  of  atrfidds  and  bdipoets  in  cold  regsons. 

Lobaez.  EF.,  et  aL  (1941.  56p.,  SR  41-22 

Opctnuztag  deicing  ekemica!  appbeation  rates  Minsk.  ED. 

(1942.  55^,  CR  42-14 

tSTV’S  workshop  on  tire  performance  under  winter  condi¬ 
tions.  1943  (1945.  t77M  SR  45-15 

Pavement  icing  detector— final  report  CoSdstem.  N..  et  aL 
(1917.  26^  *  append.,  MP  2263 

Thermal  infrared  survey  of  winter  trads  at  Fort  W'ainwnght. 
roCsns.CM,et  aL(1990.  t6p)  .SR  99-17 

W’inter  maintenance  research  needs  .Mmsk.  ED ,  (1975. 

^J6-X|  MP959 

Haul  Road  performance  and assocuted  tnsesiiptsons  in  AU«- 
ka  Berg.  R  L.  (1940.  p  53-IOOj  MP  KSl 

Pochote  pnmer;  a  p-abhe  administrator’s  guide  u*  unden«aad- 
ing  a:^  managing  the  pothole  problem.  Eaum.  R.A. 
coord.  (1941.  24p,  MP  1416 

Xiw  removal eq*.Rpmeat  Mtnsk.LD..(19l|,pM4.670, 

MP  1446 

Snow  and  kc  control  on  railroads,  highways  and  airpnets. 

Mmsk.  ED..etaL{l94i.p6;i-706]  MP  1447 

Gindc  to  managmg  the  p-tholc  problem  on  roads  Eaton. 

R  A,  et  aL  (1941.  :4p.)  .SR  41-21 

Potholes  the  pcoWem  and  solutions  Fato«i.  R.A ,  (1942, 
p  160-162,  MP  1594 

5trategKS  for  winter  mamtcnance  of  pavements  and  road¬ 
ways  Minsk.  ED,  et  aL  (1914.  p  :55*167j 

MP  1964 

C«enparttoCT  of  three  eoenpaciors  used  te  poth«4e  repair 
.S.-ienmg.  M  A.  ct  jL  (1944.  Up (  SR  44-31 

Seasonal  varutiociv  in  pavement  performance  Johnson. 

TC,(l945.e:ip)  Mr  2976 

Snow  and  KC  peeventsoo  m  the  I  nited  States  Mmsk,  1  D. 

(1946.  p  37.42,  MP  1174 

F.ffectsof«qdea\uosm<stonrapsdrunwav  repairs  Abele. 

G.  (1946.  p  1.9,  MP2I49 

Rating  system  for  unsurfaced  roads  if*  hr  used  m  mamtcnance 
management  F,a>n.  R  A.  et  aL  (|9IT.  p(2>5l-<;>6:, 

MP  2313 

Rating sAsurfaced  roads  F^ton.  R  . et  al.  (194%  I4p , 

,SR  47-15 

Rating  unsurfaced  roads  Fxton.  tt  A .  et  aL  (1944.  p  66- 
6*»,  .MP  2541 

Devdopment  of  the  mivurfaced  roads  rating  methoddogy 
Futon.  R  A.  (1911.  Ip;  .SR  44-05 

Cost  eflectivrrcsv  of  proper  p<<holr  gat^miig  F-atoo,  R  A  . 
.l-i4i.pr<4.|*4,  MP2553 

I  se  of  So*  siKosits  asphalts  in  cotd  regvms  Jano.*.  k  C’ . 

.Uf9  p-rwMi,  Mr  2442 

kfrthod  ff<  ratmg  unsurfaced  roads  Faton.  R  A .  et  aL 

,USU.  p  lot-sow.  Mr26|0 

klrth-M  for  ratmg  uAscrfa«ed  roads  Faton.  R  A.  el  al. 

(1911  p  tn-an,  MP  2533 

lr<hs.dogs  transfer  Eaton.  R  .  ||99iv.  p  2Vj 

MP  2721 

Roadbeds 

Haw  Road  performance  and  avsoc»atr4in«rs;?gat-onv  m  .Mas. 
ks  Berg.  P  I  .  MP  1351 


Approach  roads.  Greenland  1955  program.  (1959.  tOOp, 

MP  i»2 

Heat  and  motsture  flow  m  freezing  and  thawing  soils— a  fidd 
study.  Berg.  R.E.  (1975.  p.U4.|60)  MP  1612 

Road  construction  and  maintenance  problems  in  central  Alas¬ 
ka  Clark.  EF.ctaL  (1976.  36p)  SR  76-94 

Pipeline  haul  road  between  Livengood  and  the  Yukon  River 
Berg.  RE.etaL  (1976.  73p)  SR  76-11 

Repetitive  loading  tests  on  membrane  enveloped  road  sec¬ 
tions  during  freeze  thaw.  Smith.  S .  ct  al.  (1977.  p.l71- 
197)  .MP  962 

Resiliency  in  cyclically  frozen  and  thaw^  subgradc  soils. 

Chamberlain.  EJ .  et  aL  (1977.  p.229-2tt)  .MP  1724 
Eccdogy  on  the  Yukon-Pnidhoe  haul  road.  Brown.  J .  ed. 

(1971.  I3tp)  MP  1115 

Chemical  composition  of  haul  road  dust  and  veg etatiort.  Is- 
kandar.  IK..etaL(l97t.  p.lio-lll]  MP  1116 

Load  tests  on  mcmbranc^nvelopcd  road  sections.  Smith. 

S..  Ct  al.  (1971.  16p ,  CR  74-12 

Permafrost  and  active  layer  on  a  northern  Alaskan  road. 

Berg,  R  L.  et  al.  (1974.  p.6l5-621)  .MP  1192 

Resdicney  of  silt  under  asphalt  during  freezing  and  thawing. 

Johnson.  T.C.  et  aL  (197g.  p.U2-66t)  MP  1196 

Construction  on  permafrost  at  Lorgyearbyen  on  Spitsbergen. 

Tobusson.  W’..  (1974.  p  444-490)  MP  1144 

Ecological  basetinc  on  the  Alaskan  haul  road.  Brown.  J..  ed. 

(1974.  13lp)  SR  74-13 

Freeze  thaw  lo^utg  tests  on  membrane  enveloped  road  sec¬ 
tions.  Smith.  S.etal.  (1974,  p.i:77.1244) 

MP  1154 

Nondestructive  testing  of  in-service  highway  pavements  in 
MauK  Smith.  N..  ct  aL  (1979.  22p  j  CR  79-96 

Sulfur  foam  as  insulation  for  espcdient  roads.  Smith.  N..  et 
aL(1979.2l^,  CR  79-14 

Noncocrosiverecthodsof  KCControL  Mmsk.  ED..  (1979. 

^13J.162,  MPI265 

Environmcncal  engiacering.  Yukon  Rivrr.^udlioe  Ray  Haul 
Road.  Brown.  J..  ed.  (1940.  147p.)  CR  44-19 

Environment  of  the  Alaskan  Haul  Ro^  Brown.  J..  (1940. 

p.3-52:  .MP  135# 

Road  dost  along  the  Haul  Road.  Alaska.  Ever<nt.  K.R.. 

(I9t0.p.l0t-t24)  .MPI352 

Revegrtatios  along  roads  and  pipehnes  in  Alaska.  Johnson. 

EA.  (1940.  p  129.150)  MP  1353 

Field  coedmf  rates  of  asphalt  concrete  ovttlays  at  tow  temper* 
aiures.  uton.  R.A..  et  aL  (1940.  I  Ip)  CR  4^39 

Guidebook  to  permafrost  and  its  features,  northern  Alaskx 
Brown.  K  ed.  (1913.  ZJOp,  MP  1649 

Measurement  and  evaluatton  of  tire  performance  under  wm* 
ter  eonditioRs.  Bla-HdelL  C  E.  (1945.  pl94.224) 

.MP2347 

St^dizaiioei  of  fine-grained  sod  (or  road  and  airfield  con* 
structioa.  Oanyluk.  LdE  (1946.  37p)  SR  46-21 

Effects  of  freeze  thaw  cycles  on  granular  soils  for  pavements. 

Cole.  DM,  ctaL  (1946.  Top,  CR  46-94 

Frost  actmn  on  roads  and  airfields.  Johnson.  T  C.  ct  aL 
(1916.  45p)  CR  46-14 

Fosndatmn  techaolngv  m  cold  regions  Damn.  W’.F.. 

(I947.PJ05-3I0)  *  .MP2425 

Freezing  a  temporary  r«vadway  for  tran^wwi  of  a  3000  ton 
draglmc  Matshman,  D.  et  aL  (1944.  p  357-345, 

MP2374 

Engineering  geofogy  studKS  on  the  Vaisona!  Petroleum  Re¬ 
serve  in  .Alaska  Kackadoocun.  R .  et  aL  (1914.  p  499. 
922)  MP  2519 

Method  for  rating  unsurfaced  roads  Eaton.  R  A .  et  aL 
(1916.  ^103-106,  MP  2619 

State  of  the  art  of  pavement  response  momuKing  systems  for 
roads  and  auf-dds  (1949.  -SOlp ,  SR  49-23 

Rack  drtlKng 

Kmematics  of  atia!  rotation  machines  Metlor.  M .  (1976. 

65p,  CR  76.16 

KinematKS  of  contmuocs  belt  machmes  Mdlor.  .\I . 

(1976.  :ap,  CR  76*17 

Transverse  r«<atw*r.  nachsnes  for  cutting  and  Soring  m  perma¬ 
frost  Mellor.  M .  (197?.  36p ,  CR  77-, 9 

Desegn  for  cutting  machines  in  permafrost  kfcflor.  Nf . 

,,9*4.  2ap,  CR  74-11 

.MechanKS  of  cutting  x-id  Kormg  m  permafrost  MeSor.  M  . 

(1940.  IZp ,  CR  19-21 

Mechames  o'  cutting  and  Simng  in  permafrost  MrlW.  M  . 

(194!.  34p|  CR  41-26 

Rock  etravacion 

Escavating  rock.  kc.  and  froren  ground  by  electrrenagnetK 
radiatioa  lloekstra,  P.  fS6"6.  iTp,  CR  76.34 

Dynanuev  and  energetKs  *<  paranel  motte-o  tools  for  cutting 
and  bonng  MeSW.  M .  ,16??.  l5r ,  CR  77-07 

tJcvign  for  cutting  nacksev  in  permafrost  Mrllor.  M . 
.|9?4.  :ap,  CR74.II 

Rock  mrekawks 

Block  motion  fr«^  dcionati-ws  rt  buried  rrar-vurta<r  rvH*^ 
stve  arrays  Blown.  <!.  .!6in.  62p ,  f’R  46*26 

Prediction  evpJostselv  d*isen  lelatnc  displacements  m 
rocks  lU-wn.Sh.jWkl.  ;»?,  CR4MI 

Alaska  Gf*»l  Friday  earthquake  of  |96a  Swmrow,  <»  K  . 

tl9i;.  ;6p,  <*R  42411 

^ome  recent  developments  in  siVafng  »ire  ro^k  rrechanics 
instrumentation  Dutta.  P  K  .  ,|64'.  i;p  ,  MP  1964 
Venfuation  tests  for  a  stiff  iistiitwon  stress  sensor  Co«. 

frFH  ftai.  (!96S.  ;i4|.«9.  MP  2223 


SUBJECT  INDEX 


(emt) 

Rodi  Mrcss  mciMifcmcauby  wif  e  urnsRirtcr  at  lu^  tonpcf  • 
aturca.  DvCU.  MU  ct  ai.  (I9t7.  pAhSti  MP  2447 
Hacks 

Mechanisms  of  crack  fro«th  in  quartz.  Martin,  RJ..  III.  ct 
aL  (1975.  p.4t374t44)  MP  t55 

Rcristancc  of  clastic  rock  to  the  propaptioo  of  tcnMle  cracks. 

Peek.  U  ct  al  (m5.  p.7i:7.7l54)  MP  2452 

Microacmctim  and  the  resistance  of  rock  to  tensile  fracture. 

Peck.  L.  ct  al.  c!9S5.  p  1I.53M  1.546}  MP  2157 

Candemiof  steam  tunnel  heat  sinks.  Lunardini.  VJ . 

(I9M.  29^.)  SR  S4-24 

Detection  of  coarse  scdttncni  movement  using  radio  transmit* 
ters.  Chacho.  EF..  ir..  et  aJ.  (1949.  p.567.375<t)] 

MP2752 


Snoor  load  design  erheria  for  the  United  Sutes.  Tohiasson. 

W..  et  at.  (1976.  p.70*72|  MP  947 

f^ocected  memWane  roofs  in  cold  regions.  Aamot.  11 U*  C. 

et  al.  (1976. 27p.)  CR  76^2 

Water  ahsorption  of  insulation  in  protected  membrane  roofing 
systems.  Schaefer.  O..  (1976.  15p.j  CR  76>5t 

CRREL  roof  moisture  survey.  Pezsc  AFB.  Korhonen.  C.  ct 
at.  (197?.  lOp.)  SR  77.«2 

Methodolofy  used  in  generation  of  snow  toad  caK  histories. 

McLat^Um.  D..  ct  al.  (1977.  p.l65*174)  MP  1143 
Ohserratioa  and  analysts  of  protected  membrane  roofing  sys* 
terns.  Schaefo.  Ductal.  (1977. 40pj  CR77.11 

Roof  loads  resaktag  from  raitt*oa*seo«.  Coibcck.  S.C. 

(1977. 19pi)  CR  77*12 

lastaUotion  of  loose*laid  inverted  roof  s}'stem  at  Foa  Wain* 
«T^  Alaska.  Schaefer.  D..  (1*77.  27p  j  SR  77.|t 
Snow  load  data  analysis,  winter  1976*77.  O'Rourke.  M.. 

(1977. 9p.  A  appends.)  MP  24n 

Hand  held  infrared  systems  for  drtccting  roof  moisture. 

TohiaMoa.W..e:al.(19?7.p.:6l*271,  MP  1396 

S4id*«micr  imtalbtion  of  protected  membrane  roofs  in  Alas* 
ka.  Aamoc  H.W.C..  (1977.  5p )  CR  77*21 

Infrared  dctccthrc;  thermogtzms  and  roof  moisture  Roc* 
honeii.  C.  e:  aL  (1977.  p  41*44)  MP  961 

Dctcctioe  of  moisture  in  construction  materials.  Morey. 

R.M..  ct  al.  (1977.  9pL)  CR  77*25 

Roof  loads  malting  from  ram  on  snow.  Cotbcck.  SC. 

(1977.  p.4t2*490)  .MP9i2 

R^  moisture  inrscy:  ten  State  of  New  Hampshire  buildmgs- 
TobrnMon.  W..  ct  at  (1977.  29p.)  CR  77*J1 

CRREL  roof  mowture  sues cy.  Soildag  20t  Rock  Island  Arse* 
naL  Korhonen.  C.etaL4l977.6p.)  SR  77*43 

S*aw  loads  on  structisres.  O'Rourke.  MJ.«  (1974.  p.4 It* 
421)  .MP  IMI 

Rtrammciilatiapi  for  tmf4c»<n:uig  roof  moisture  surveys  in 
the  U.S.  Army.  (1974.  fp,  SR  7MI 

Dctectiag  wet  roof  msutatson  with  a  kand*hrid  infrared  cam* 
tn.  lUrlwncA.  C.  et  aL  (1974.  p.A9*A15i 

MP  1213 

Roof  eonstrortaott  under  wmtertene  conditaons.  a  case  study 
Irnnett.  F.L..  (1974.  34p  j  SR  74*24 

Research  on  mof  morsture  detection.  Tebcassoo.  ^  ^  ct  aL 
(1974. 6p^)  SR  74*29 

Loadiag  on  the  Hartford  Cnic  Center  roof  before  coOipse. 

Rcdricld.R..ctal:l979.  3:m  SR  79.49 

Roofanoisiuresurvey -US  Mibtars  Academy  KorNiocn. 

C.  ct  aL  (1979.  4  refs.)  SR  79*16 

Roof  response  to  king  coodiuor.v  (.ane.  J  W.,etaL(l*7*, 
40pc|  CR  7M? 

Roof  Bocsture  survey.  Korhonen.  C.  et  iL  (1940.  51p) 

SR  M-U 

Roof  leaks  in  cold  regionv  school  jt  Chesak.  Alaska 
Tobiasson.  W.  <t  aL  (1940.  I.p)  CR  44*11 

Roofs  in  cold  regions.  Marson's  Su*re.  Oaremonc.  New 
Hampshire  Tc<bcasson.  >k  .  ct  al.  (1*40.  I5pi 

SR  44*25 

Mocstsre  gam  and  its  ihersul  consequence  for  convnon  roof 
iftsidatmes.  Tobmssoes.  U  .  et  aL  (19Sd.  pa.iaj 

.MP  1341 

Roofs  in  cold  regions  Tobusson.  W ,  (1*10,  2lp ) 

MP  1444 

New  2  and  3  mch  diameter  CRRFI.  saoo  samplers  Bjirs. 

R  F..  et  aL  (1940.  p  l***:00)  MP  1430 

Ventm|ofbudt*nproofmgsys:cms  Tobiatson.U  .{1*41. 

^!6-:l)  MP  1494 

Roof  mocsturc  surveys  Tobiasson.  U  .rt  al.  |1*4:.  ISp) 

SR  11*31 

Roof  moisture  ssneva  Tobussoa.  W.  )|*42.  p  163- 140; 

MP  l»5 

Moisttife  fietcctioei  tn  roofs  with  rdhdar  piastir  inswUtioa 
Korhonen.  C.  et  aL  (1*4:.  ::p)  SR  42*07 

Uniform  snow  loads  on  strur:i*rcs  O  Rosprle.  M  i .  et  aL 
(1*42.  ^2741•:7*4,  .MP  1574 

Infrared  msprctioci  pi  new  roofs  Korhonen.  C.  (1*42. 
Up)  .SR  42*33 

AiuTysts  of  reW  snow  load  rase  studies,  uniform  loads  (V 
Roorke.  M .  et  aL  (1*4 1.  :*p  |  CR  M3-0I 

Roof  moisture  surveys  current  state  of  the  tcthat^gs 
Tobuison.  W..  (1*13.  p  24.31,  MP  1424 

Ground  snow  loads  for  struttura!  design  Fntngword.  P  rt 
*L  (1943.  p  95^*44,  Mr  1734 

Rkstersmbtaii'Wproofsduetocoldwcathf  Korhonen.C  . 
Cl  al  (1913.  Up.,  .SR  43*2! 


Locating  wet  cellular  plastic  insulation  in  recently  construct* 
ed  ro^s.  Korhonen.  C.  ct  aL  (1943.  p.l6t*l73] 

MP  1729 

Transient  beat  flow  and  surface  temperatures  of  a  butlt*up 
roof  Korhonen.  C.  (1943.  20p ,  SR  43*22 

Can  wet  roof  insulation  be  dried  ouL  Tobiasson.  W*..  et  al. 

(19t}.p.626*639,  MP  1549 

Comparison  of  aerial  to  on*tbc*ro(rf  infrared  moisture  surv  cys. 

Korhonen.  C..  et  aL  (1943.  p.9S*l05)  MP  1799 

U  S  Air  Force  roof  condition  tndez  surrey:  Ft.  Gredy.  Alas¬ 
ka.  Coutermarsh.  B.A..  (1944. 67p ,  SR  44*93 

Probability  models  for  annual  catreme  water-equivalent 
groundsnow  E]tingwoud.B.etaL(1944.p.ll53'n59, 

MP  1423 

Roof  moisture  surveys:  yesterday,  today  and  tomorrow. 
Tobiasson.  W..  ct  at  (1945.  p434'443  -f  figs, 

MP2949 

Condensation  control  in  low*slopc  roofs  Tobiasson.  W'.. 

(1945.  p.47*59,  .MP2939 

Aerui  roof  moisture  surveys  Tobtassoo.W..  (1945.  p  424* 
425]  .MP  2422 

Lessons  learned  from  eaamuutiott  of  membraAe  roofs  in  Alas* 
ka.  Tobiasson.  W..  et  aL  (1946.  p.277>290} 

MP  2M3 

Construction  enguieering  community:  materials  and  diagnos* 
tics  (1946.  54p,  SR  46^1 

Roof  Ulster  valve  Korhonen.  (1946.  p.29*31, 

MP2139 

Airborne  roof  moisture  surveys  Tobiasson,  W..  (1946. 

p.95*47,  MP2I39 

Protected  membrane  roofing  systems  Tobiasson.  W.. 

(19U.  p.49.50,  MP2I49 

Vents  and  vupor  retarders  for  roofs  Tobiasson.  W..  (1946. 

tip.,  MP2246 

ProposcdcodeprovmoRsfordnftrdsnowrloads  O'Rourke. 

M.etaL(l946.p20«0*2092,  .MP  2149 

Roof  Uisters  Physical  fitness  bvilJrng.  5'ort  Lee.  Vtrgmu. 

Korhonen.  C.  rt  aL  (I9U.  t5pi,  Sr  46*35 

Infrared  testing  for  leaks  m  new  roofs  Korhonen.  C. 

(19C7.  p.49.54,  MP2242 

Cold  regions  roof  design.  Tobcasson.  W..  (1947.  p457* 
454,  .MP  2243 

Blssuring  of  Uslt-up  roof  membranes:  pressure  measure* 
mena.  Korhonen.  C..  (1947.  32p.,  SR  46*29 

Wetting  of  polystyrene  and  urethane  rivof  tasubtions 
Tobiasson.  W^etaL  (1947.  {1.104*119,  .MP  2337 

Venu  and  vapor  retarders  for  roofs.  Tobiasson.  W..  (1947. 

MP  2352 

Getting  of  polystytenc  and  urethane  roof  insolacsons 
Tobussoa.  W.  et  aL  (1944.  p^4:i.430,  MP  2911 

Wood'frame  r<<^v  and  mocsturc.  Tobiassoci.  tk..  (1944. 

p.33*37,  MP  2349 

Mcthoil  for  eoedccting  akboree  infrared  roof  moisture  sur¬ 
veys-  T«buss.vr  W..  (1944.  p.50^t,  .MP  2436 

IntematMioal  Conference  on  Snow  Engineensg,  1st.  3aly 
1944.(194*.  573p,  .SR  9^96 

Changrscommg  in  snow  load  design  criteria.  Tobcasson.  W.. 

(19l9.p4t3*4t4,  MP26I2 

Roof  design  m  coid  regsoas  Tobmsoo.  W .  (191*.  p.442> 
472]  .MP  2613 

Roof  design  m  cold  regions  Tobeasioa.  W .  f  1 949.  p.  1029* 
1037,  MP  2651 

Roofer  a  management  fool  for  maintaiaiag  bmlt*!^  roofs 
Radey.  I)  M .  et  aL  tl^S9.  {v6*10,  .MP  2444 

Vapor  retarders  for  membrane  roofing  systems  Tobtisioa. 

W  .  (1*1*.  p  31*37,  MP  2499 

ROOFER  amanjgc;~entxo>dformimta»usgbcdt*vproofs. 
Kadev.  DM^rt  aLt(^<9.*p,  MP  2576 

RuCnry  ^Wing 

Geaera!  consideraiMmv  for  dnU  svstem  design  MeUoc,  M , 
ct  aL  (1*76.  p  77*111,  MP456 

Kuvematics  of  aval  routvon  machines  MeHor.  M ,  (1**6, 
*5r,  CR  74*16 


Theory  for  veatar  rosghaesv  asd  traavfer  coeflTiCTents  over 
vnow  *vJ  KC  .\ndreav  E.I..  jl*J*.  p  I5**U4, 

.MP  2195 

Rubber  lev  frieftMi 

Dnving  (ra.'t>rn  on  ice  with  aU*scaton  and  med-and-saow 
radul  :,rcs  RlatsdeO.  <•  L.  (S*J3.  CR  43*27 

Ice  traction  of  tucs  RUiadcG,  O  L. et  aL  (l'*4b.  lip, 

SR  46*39 

Rubber  sn*w  frkfiow 

Shallow  saow  performance  o{  wheeUv!  vrhules  llarnvon. 

W|..,!*76.p?**.s|4,  MPn30 

rrcduTing  wheeScJ  vehicle  motion  rrsntancc  m  vhallow 
snow  nUrsdeS.  Gl..  (1*41.  Up,  .SR  41*30 

CR  R  M  mvtrumeated  v  rhicSe  for  cold  regionv  mobility  meav* 
uremcatv  Rlaivdcn.  G  L.  (I*s:.  Up,  MP  1515 

Sleavsrement  of  vnow  vurfaco  and  tire  perforrrunce  evalua* 
lion  lUattJcil.  G  L.  rt  al.  {1*»2- *ri  MP  1516 

Orivirg  traction  *««  icr  with  all-veavon  and  mud-and-snow 
ra.5u!  tiro  BUivden.  <»  1  .  ,i*l  s.  22? ,  CR  43*27 

Runoff 

Snow  ail  emulation  for  ar«tu  frevhwater  vuppitev  Vaughtrr. 

C  u  .  et  al.  ,1*7*.  P  21 4.224,  MP  440 

Fffritv  of  radution  penetration  on  vnowne't  runoff  hvdro* 
graphv  Coaw'V.SC.,l**6.p*3.l2,  MP  944 

kfTe»i*  of  radution  penetralioa  on  vnowmelt  run^dT  hvitro* 
graphv  Co»e<l.  SC'.  (I*7a.  *p,  CR  t6*|| 


Generation  of  runoff  from  siAarctic  snowpaeks  Dunne.  T.. 

<t  al.  (1976.  P.677.645,  .MP  943 

Energy  balaiKC  and  runoff  from  a  subarctic  snowpack. 

PrKc.  A  C .  ct  ak  (1976.  29p ,  CR  76*27 

Modeling  snow  cover  runoff  meeting,  Sep.  1971.  Colbeck. 

SC.ed.(1979.432p,  SR  79*36 

Snow  accumulation,  distribution,  melt,  and  runoff.  Colbeck. 

S  C.  ct  al  (1979.  p.465*46l,  MP  1233 

W'atershed  modduig  in  cold  repoAs.  Stokcly.  i  L..  (1940. 

24lp.]  MPU7I 

Atmospheric  pollutanis  in  snow  cover  runoff,  Cotbcck.SC.. 

(1941.  p.1-10)  MP1546 

AtmospbcriepoUutants  in  snow  cover  runoff.  C<rfbcck.S.C. 

(194l.p.t343'l344,  MP  1447 

Overland  flour;  an  ^ternative  for  wastewater  treatmenL 

MarteLCJ..ctaL  (1942.  p.ll|. 144,  .MP  1596 

Hydrology  and  cUmatology  of  a  dratruge  tesin  near  Fair* 
banks,  Alaska.  Haugen.  R  K..  ct  al.  (1942.  34p  , 

Ol  42*26 

Runoff  from  a  small  siAurctic  watershed.  Alaska.  Chacho. 

EF..ctal.(1943.p.ll5*l20,  MP  1654 

PertnafrosL  Benson.  C-  ct  ai.  (1946,  p  99*106, 

MP2156 

Snow  hydroiogy  in  the  upper  Vamuna  basin.  India.  Malho* 
tra.R.V..etaI.(l944.p.44.93,  MP  2633 

RuMir  fwvcasitog 

Short-term  forecasting  of  water  run-off  from  snow  and  ice. 

Cbibcek.  S.C.  (1977.  ^571*544,  .MP  1967 

Use  of  Lasdsat  data  for  predicting  snowmelt  runoff  in  the 
upper  Saint  John  River  bmin.  Merry.  CJ..  ct  aL  t^^^. 
p.519-533,  .MP  1694 

Forecasting  of  snowmelt  runoff  using  water  temperature  data. 

Pangbern.  T..  (1947.  p.  104*  1 13,  MP  2399 

Snow  cover  and  glacier  variations.  Coibcck.  S.C.  cd. 
(1949,  II Ip,  MP2672 

Rawways 

Fabrw  installatior.  to  reduce  cracking  on  runways.  Eaton. 

R.A,  et  al  (1941.  26$^,  SR  41*19 

EfTcctsefcoldcAvtronmefttonrapvdrunway  repuw  Abele. 

G..tl946.p.|.9,  MP2i69 

Engtoeepng  geology  vtodies  on  the  National  Petroleum  Re* 
serve  in  Alaska.  Kachadaoriaa.  R..  et  al  (t94t.  p.499> 
922,  MP  2519 

Hard-iurface  runway's  in  Antarctica  MriW.  M.  {I94t. 

47p.,  SR  44*13 

Airfields  m  Arctic  Alaska.  Crocy.  F.E..  rl94t.  p.49*55, 

MP2451 

Response  of  runway  pavement  to  fretre  thaw  cycles.  ASen. 

W.L.  et  al  (1949.  3lp,  SR  9942 

Performance  of  pavement  at  Central  Wncoeim  Aifpoct 
Stark.  3.  ct  al  (1949.  ^92.|03,  MP  2463 

Deep  frost  effects  on  a  loegnudmal  edge  drain.  ASen.  W.L, 
(1949.  pl343*352,  MP  2469 

Compacted-snow  runwa.s.  desrgn  and  coetstratioR  guide* 
bno  for  AaiarctKa.  RasseQ'lfrad.  D2I..  G  al  (|949. 
6fp,  SR  49*19 

Porous  Portland  cement  CiiccrGe  as  an  auport  runway  over* 
Uy  Korhonen.  C.  g  al  (194*.  :0p ,  .SR  49*12 

Airpfvc  pavement  dtsir css  in  eoU  rcgxonv  X'iasoa.  TS.  G 
al  (1*49.  U2p.,  CR  49*19 

Improving  snow  rosdv  and  airstrips  in  AntarGica.  I.ee.  S  M.. 
Gal  (1949.  |>p,  .SR  49*22 

SaMy 

Foundations  on  permafrost.  1*5  and  1<S5R  design  and  prae* 
tice  F'tsh.  A  M .  (1943.  p  3*:ii  MP  IM2 

Sainl  Oalr  River 

Water  quality  during  winter  nver  navigation  seavons  Skt* 
tm.  R..S.  (1944.  .Hp,  SR  44.(9 

Airivime  radar  survey  of  a  brash  see  yam  m  the  5s  Clair  River. 
Oaly.  .S  F.  ci  al  (1*49.  |?p  ,  CR  4942 

Sainl  tawrrwer  Rim 

S:  lawrerKc  River  frecre*up  forecav:  Folivn.  EP .  et  al 
(I*46.p467.a41,  MP2I29 

fvaliwr  soib 

\MR  phase  compo^itson  mcavaremenls  on  motet  vodv 
Tice.  A  R  .  G  al  (l*7i.  p  IMZ,  MP  1219 

Improving  electric  groundmg  m  froim  nutenals  OGaney. 
A  J .  ct  al  (1*12.  12p  ,  SR  42*13 

Frost  heave  cd  saline  voflv  l>.amberta:n.  F  J  .(1’43.  p  121* 

i:6,  MP  1655 

Effects  of  salt  on  uafroren  water  content  m  silt,  (.anrhou. 

Chma  Tice.  AR.  G  al  (1*14.  Itp,  0144*16 

.Shear  itrrrgih  ir.  the  rone  of  freezing  tn  saltse  vcwlv  Cham* 
bcfUm.  F-; .  (1*45.  P  566*574,  .MP  llTf 

Fffr  .tv  of  soluble  saltv  on  the  unfrozen  water  content  in  silt 
Tice.  A  R  .  e:  al  ,1*45.  p**-10*,  MP  1933 

t  nfrorenwaiercontcntsofutantafcticsoilmaTcrul*  And¬ 
erson.  I)  M .  et  al  (1*4*.  p  3<3-3aO}  MP  2470 

Salinity 

Salxnitt  varutkm*  m  sea  icr  Cot.  G  F  S  .  ct  al.  (1*74, 
pio*.i:;,  .MP  1623 

(rrochrmivtrt  #d  subsea  rermafrov:  a:  Pru-lhoe  Bat.  AUtVa 
Page.  F'W  .  e:  al  (1*74.  •op.  SR  74*14 

Wintering  and  compaction  of  vnow  Cf-ntaining  liqutd  water 

Cr^beck.  SC.  G  al  (I***,  p  1 1  l.*,  MP  1190 

lortpactson  of  wet  vnow  highwaw  (olbcvk.  5C  , 

(l*7*pU|7,  MP  1234 

Mavv-halancc  atpecitrd  Wrddei)  ^ca  pa<a-Tfe  Acklcv,.^  F  . 

,:*?*  p  i*|.40<,  MP  I2U 

PhtvKai  orcanographt  o,  vravona*  vea  uc  /one 
MePher.  Mt;.  ,1*10.  p*»  | MP  1294 


SUBJECT  INDEX 


Lov  tcnfcr»t«rc  fht€  chanin  in  fiioc»t.  toay  eUyt.  And* 
enMi.  D.M..  ct  at.  (IMO.  p.UM44)  MP  UM 

Arctk  OccM  IcwycfUfc.  Mliaitjr  aad  4ScnMt)r.  M*;ck*Majr 
1979.  McPhce.  MG^  {>^1.  20p )  SR  tt-«5 

Mcciwicil  properties  of  m«lU*)rc»r  pressure  ridpe  samples. 
Ridrtcf.Mciife.  J.A..  (in5.  p.244.251)  MP  1934 

Salt  ice 

Optical  properties  of  salt  ice.  Lane.  J.W..  (1975.  p.343* 
372}  MP  454 

Structure  and  didectrk  properties  at  4.$  and  9.5  CHr  <»f 
stiiac  ice.  Arcane.  S.A..  et  al.  (1914.  p  14^11*14.303} 

MP  2112 

DC  reatstmiymcasurcmciils  of  model  saline  ice  sheets.  Ar* 
cone.  SA..  (I9t7.  p.>45*S49i  MP  2349 

FteM  studies  of  Waelusli  ice  to  ^mpare  with  satdlite  data. 
Weeks.  W.F..  et  al.  (1999.  p.!31t>l)33]  MP  n43 


UKofde*icindsak-*possiMeenTironmeatalifflpact.  Minsk. 

LD.(t973.p.l*2j  MPI437 

Nancorraaiic  methods  of  kc  control.  Minsk.  L.D..  (1979. 

P.I33*142)  MP  1245 

f^timidaf  deiciaf  chemical  application  rates.  Mmsk.t..D.. 

(1992.  55p  I  CR  92*19 

Sale  action  on  concrete.  Savvard.  J.M.,  (1994. 69p| 

SR  94*2$ 

Chemical  salutiani  to  the  cbcaucal  problem  Minsk.  L.D.. 
(1995.  p.239*244|  .MP  2224 


CRREL  2'inch  fraxil  ice  sampler.  Rand.  J.H..  (1992. 9p.} 

SR  92*49 

L^oid  sampler.  Rand.  3.H..  (1992. 4  <oL}  MP  2334 
Cryoteme  samplmf  of  fracd  ice  deposes.  Chacho.  EF .  ir.. 
ct  aL  (1999. 4p.)  SR  99*29 


Ei-aluatian  of  disposaWe  membrane  filter  units  for  soeptite 
locoes  and  sam^  contanuaaoon.  Walsh.  M  E..  ct  aL 

|1999.  ^45•52)  MP  2329 

Crautinf  sLi  and  sand  al  Ion  temperatures.  Tohasoo.  R.. 

(1979.  p.937.950}  .MP  1979 

Caafiduratiaaoftce  to  fforen  media.  Co{heck.S.C.(1992. 

p.114-123]  MP15I2 

Tertiary  creep  model  for  frorca  sands  (discussmn),  Fnh. 

A.hCct  aL  (1994.  pcl373*t3?9}  MP  1114 

AcoustkaHy  induced  fround  motiMi  to  sand  uada  umter 
canditians.  Peck.  L.  (1999.  p.37*54}  MP  2424 


Waste  manapemeut  m  the  north.  Rkc.  E.  ct  al.  (1974, 
RI4.2I}  MP  1944 

Aduacaltarc  sptems  for  srastcuacer  treatment  an  enfinerr* 
iap  asaesamenL  Reed.  SC. ct  aU  (1990.  127p) 

MP  1422 

Anuacuitarc  systems  for  urasieuater  treatment.  Reed.  S  C.. 

ct  al.cl990.^M2|  MP  1423 

Kucrieat  ftlm  tcchnMuc  for  uasteuater  treatment  Eotiroua. 

3  R..  ct  al.  (1992.  I5p.)  .SR  92-94 

Corps  of  Eaftocers  1^  ueatment  of  wastcuater  research 
prufram.  an  aanocated  b^topraplis  Parker.  I.V..  et  al. 
(1993.92m  SR  93*49 

Land  treatment  research  and  des-elopment  pro^am.  Iskan* 
dar.  t  R..  ct  aL  (1993.  I44|i.|  CR  93*24 

Accumubcten.  character!  ration,  and  subchratmo  nf  slodfcs 
for  cold  refwQs  lapooss.  Schneitrr.  R  W^  ct  at.  (19<4. 
40p.}  SR  94*44 

Nitropen  removal  in  uasteuater  ponds.  Rrrd.SC.  (1414. 

24m  CR  94*13 

Shasta  uaterlcss  s>-stem  as  a  remote  site  saniution  ficiUtv 
Msrtel  CJ,  (1997.  24p ,  SR  97*14 

54lwatl»a 

DifScultics  of  measurtnp  the  »a:er  saturatioa  and  pitciwts  of 
soo*  Colheck.  S.C.  (I97S.  p.U9.:01|  MP  1124 

Water  mos-emeni  in  a  land  treatment  s)-stem  *>(  «as:c«a:er  b) 
m-erlMsd  flo*.  Nakvu*.  \  .  ei  aL  (1479.  pl.|15*20^ 

MP  129$ 

Cndersaturation  m  thamed  permafrost  at  the  bcftmunp  of 
frcereback  Asonnde.  OA.  (1440.  p  31 '*3:ti 

MP  2592 

Sous 

Desdopmentoflarpeiccsaus  Carftcld.  I>  E.et  a!,(|4T6. 

|4m  <*R  744? 

Fact^  affcctinp  rates  of  tec  cuttmp  «ith  a  chair.  sa»  Cou* 

tefmars.H.  R  A,  (1914.  t4p  j  SR  119.24 

.Scondiamlo 

Utility  dtstnhstioR  svstrnis  in  Sweden.  Finland.  Norwss  and 
Enplaod  Aanv^.  H  WC.  ct  al.  (|4?a.  i21pi 

.SR  74.U 

Scaaniai  electron  mieroseopy 
MKrosiruciure  of  frorm  so«U  esamtned  b\  SPM  Kumsi. 
M .  (141*.  p  340.395,  MP  2341 

Sea»crtin 

SnowTuo^Smole  Week  V|  f^cld  espenmeat  plan  Rrd- 
fieid.  R  K.  rt  aL  {|4M.  I5p,  SK  94*19 

Anal)’sis  of  acoustical  features  taSnrators  (roun  sea  ice 
.Sunton.  T  K .  et  al.  (1494.  p  |4l6.U44,  Ml*  2222 

Eff^tsof  uater  and  kc  U)ersoci  the  Katteruif  properties 
dtfTixsc  reflcetoes  Jerel.  KC.  et  al.  (I4»7.  p514t‘ 
5147,  MP  2301 

SeintiHaiun 

Tuo*«aselcnfth  mcth«xl  of  measurnf  path-avcrafnl  tutbu. 
lent  surface  heat  Hutes  AnJreas.  I-  1  .  ,14*4  p2*0. 
292i  MP  24*9 


'nireC'UaYclcnpth  scintillation  measurement  of  turbidcnl  heat 
nuaev  Andreas.  EL.  (1990.  p.74.77}  .MP  24H 

Scotia  Sea 

Wedden-SciHu  Sea  MIZ.  October  1994.  Crasey.  F.D..  et  al. 
(I9U.  p.3920-3924]  MP  1534 

SEA  ICE 

Snow  and  ice  on  the  earth's  surface  MeCor.  M .  (1944, 
!43p,  Mli*Ct 

Mechanical  propertio  of  sea  ice.  Wc^ls.  W  F..eta!.(t947. 
90p )  M  11*0 

Scake 

IttsestipationoficeistaadsiaBabhopeRiphL  KosM.A.et 
aL  (1971,  44  teases;  MP  1391 

ConductmtyaadsurfaceimpedaAceofscaice.  McNcitLD. 

et  aL  (1971,  19p.  plus  diaprams}  MP  1971 

Ice  forces  on  scrtical  piles.  NcveLDE..ctaL(1972,pLl04* 
114}  .MP  1924 

Mesoscale  deformation  of  sea  tee  from  satelliie  tmapery 
Anderson.  O  M..  ct  aL  (1973.  2m  MP  1129 

Classtfication  and  sanation  of  sea  ice  ndptap  m  the  Arctic 
basin  Hibler.  W.D..  tit.  et  aL  (1974.  p  127*144, 

MP  1922 

Salmity  variations  in  sea  ice.  Cos.  G  F.N .  et  aL  (1974. 

^109.|22}  MP  1923 

ERTS  mtppitif  of  Arctic  and  subarctic  ensironmenu.  And* 
erson.  D.M..  ct  aL  (1974.  I29p ,  MP  1947 

Residts  of  the  US  contribution  to  the  Joint  US/USSR  Rertnp 
Sea  Hiperiment  CampbeU.  W.J..  et  aL  (1974.  I97p, 

MP  1932 

Remote  sensinp  propram  rebuked  for  the  AtDIEX  modH. 

WecUW.F..ctaL(l974.p.22*44,  .MP  1949 

StausUcal  sarutiims  m  Arctic  sea  tee  ndpmp  and  deformatiea 
rates.  H»ier.  W.D,  III.  (1975.  rJl*3l4]  MP  iS9 
Snow  and  ice.  Cotbcck.  S  C.  et  aL  (1975.  p.435*441. 4*5* 
497}  MP  944 

Remote  sensinf  plan  for  the  AtDJEX  m^  esfcrtmcnt. 

Weeks.  W.F..  et  aL  (1975.  p2t>4f}  MP  942 

Islands  of  grounded  kc.  Kmacs.  A.,  ct  aL  (1975.  p.213* 
214,  MP952 

Third  Intcmatiocial  SympoMum  on  Ice  Problems.  1975. 

Frankenstem.  C.E..  id,  (19*5.  427p.}  Sf  P  94$ 

Remote  iMasarrmest  of  sea  ice  4nfL  tidier.  W’.D..  111.  et 
aL(t975.p.541.554}  MP949 

ffesphtsariatioA  along  scake  pressure  ridpev  IldScf.  W'.D.. 

Ill  etaL  (1975.  p  191*199,  MPMt 

Arctk  cttstronmcnt  and  the  ArctK  varfacc  effect  scHkIc. 

Stcrrett.K.F.  (1974,  29m  CR  74*91 

Sea  ke  eadseerinp.  Asms;.  A..  (1974.  p.23l*234, 

MP994 

SeaktdrdianddrforoationfrMnLANDSATiiaafctT  llt- 
Mcr.WD.,  Ill,  etiL  (1974.  ^U5•I35,  MP  1959 

Islands  of  grounded  sea  ice.  Knsacs.  A,et  al.  (1974. 24p.i 

CR  74-94 

'nukkness  and  roughness  sunations  of  arctk  mulu'sear  sea  ke. 

Ackley.  S  F..  et  al  (19?4.  25p ,  CR  74-19 

Techm^ecs  for  studying  sea  ke  drift  and  deformation  at  sites 
far  from  land  usmg  LANDSAT  imagery  Hibler.  W  ty . 
in,  et  aL  (1974.  p.595-409,  .MP  144 

Antarctic  sea  ke  dynamics  and  its  ^sss^e  chmatic  effects. 

Ackl^.  S  F..  et  aL  (1974.  p.53-742  MP  1371 

Mtsgi^^ps  on  isnstatic  imbalance  as  a  mechannm  sea  ke 
cracking.  Ackley.  SF..  et  aU  (1974.  p.95*94, 

MP  1379 

Ground^  ice  along  the  Alaskan  Reaafoet  Sea  coast  Kosaev. 

A.  (1974.  Zip,  CR  74*32 

Some  charactcni;scs(dgro!ssdcd  SWbergs  near  Prudhoe  Ray. 
Alaska  Kmacs.  A .  et  aU  (1974.  p  149.*72, 

MP  1119 

Grounded  fioebergs  near  Prudhoc  Has.  Alaska  Kosacs.  A . 

et  aL  (1974.  iQp  ,  CR  74-34 

Operational  report  1974  l’SACRREL*L'SGS  si^sca  perma¬ 
frost  program  Rcaufort  Sea.  Alaska  ScKmann.  P  V .  et  aL 
(1974.  ;Ap,  SR  74*12 

Dsnamtes  of  neaf*shore  ice  Weeks.  F.  ct  a*.  (1974. 

P  247.275,  .MP922 

Sea  Ke  pci^riKs  and  geometry  'keeks.  WF.  {I97f,. 

P  137.171,  MP9I9 

DynantKS  of  neaf'shore  kc  Koiacs.  A.  et  at.  (1977, 
p  104.112,  MP924 

Dchneation  and  engmetring  charactenstKs  of  pcrnufroit 
beneath  the  Rcaufort  Sea  Seflmann.  P  V ,  et  aL  (|97*, 
p;34.;37,  MP927 

Seasonal  vanatnuis  in  apparent  sea  Ke  siicosity  on  the  geo* 
physKa!  scale  Hibler.  W  1) .  III.  e:  a«.  (1977.  p  »7.9(i, 

MPRM 

DinamKv  of  near*^)ore  kc  Kovacs.  A.  ct  al.  (1977. 

P  :JM43,  MP  1073 

Va  KC  ihKkncti  (yofUing  and  undcr-KC  ori  entrapment 
Kosaev  A.(l97?.  p<a7.5<o,  MP944I 

Xtiua!  obscnatioRi  of  floating  kc  fti^  SkylaS  Campbell. 

U  J.et  a!.  (1977.  p  . tit.  17-1,  MP  1243 

Ire  atrhi-ig  and  the  drift  of  pxk  KC  through  r«*s;rK:c<l  (han> 
ncis  Sodhi.  1)5.  (1977.  lip,  CR  77.|g 

Itraiil  tensile  strength  tests  0*1  sea  KC  adatarepoi;  Knsars 
A  .  et  a!.  {|97?.  t-Sp  ,  .SR  77.24 

Viwo*jv  »in€i>dnsen  eirculation  of  Arctu  sea  icc  Hibicr. 

W  1).  III.  ct  al.  ,1977.  pit.l  tj,  Ml*  993 

Decav  patterns  of  landdast  sea  ire  in  Canada  an«i  Alaska 
miello.  M  A.  ,!9—.  p  MO,  Ml*  1141 

Vearvhoff  ire  inotiofi  near  rriathoe  Has  Alaska  Twrkcr. 
WH.et»l.fl9;7,  pJi-H,  MP  1142 


Finite  element  formulation  of  a  sea  ke  dnfi  model  Sodhi. 

D.S..  et  a!.  (1977.  p.47*74,  MP  1 14$ 

Dynamics  of  ftear«sh4»rc  ke  Kmacs.  A^  et  ^  (1977. 

p4tl.424,  MPI974 

Model  simulation  of  near  shore  ke  drift,  deformatkm  and 
thkkness.  Htbkr.  W.D .  111.  (1979.  p.33*44, 

MP  1919 

RadaranisoUopyedseake.  Kinraci. A..etaL{l979.p.l7l> 
201,  .MPIltt 

Radar  pcoflte  of  a  mutti*>car  pecssure  ridge  fragacru. 

Kovacs.  A..(l979.p.5942,  MP  1124 

Preferred  crystal  orkntatioss  in  Arctk  Ocean  fast  kc. 

Weeks.  W  h\  et  aL  (1979.  24p.,  CR  79.|3 

frimaryproducthity  tn  scake  of  the  W'edddt  region.  Ack¬ 
ley.  S  F..  ct  aL  (1979.  17p,  CR  79*19 

Sea  ke  pressure  ridges  in  the  Beaufort  Sea  R  D.et 

sL  (1979.  p  249*271,  MP  1132 

fee  arching  and  the  dnft  of  pack  kc  through  charmels  Sod* 
hi.  DdS..etaL  (1979.  p  415*432,  MP  1139 

Sea  ke  and  ke  algae  retaiior^us  in  the  Weddell  Sea  Ack¬ 
ley.  S  F..  ct  aL  (1979.  p.70-?i,  MP  1293 

Dynamics  of  tKar-shoee  ke  Kosacs.  A.etal.(1979.p.ll* 
22,  MP  1295 

Sea  ke  north  of  Alaska.  Kosacs.  A .  (1979.  p.7*l2, 

.MP  1252 

Radar  anboirflipy  of  sea  ke.  Kosacs.  A.,  ct  al.  (1979. 

r.4037.4044,  MPII39 

Dynamks  of  f^ar*shoee  kc.  Kosacs.  A.,  et  aL  (1979. 

p.239-233,  MP  1419 

Suadmg  crop  of  algae  in  the  sea  KC  of  the  WcddcQ  Sea  report. 

Ackley.  S  F.,  rt  al  (1979.  p.249-291,  MP  1242 

Some  results  from  a  ltsear-sT»coss  model  of  the  Arctk  kc 
coscr.  Hibler,  W  D..  111.  et  aL  tl97r  p  293*304, 

.MP  1241 

Dynamic  thermodynanue  sea  ice  moiM.  Il^cr.  W.O..  III. 

(1979.  p  915*944,  MP  1247 

Surface-based  scaturoeseter  rcstdts  of  Arctic  sea  kc.  Os* 
MX.  R  C..  et  aL  (1979.  p.79.95,  .MP  1249 

Midti  year  (cessure  ridges  is  the  Cena&an  Reaufoet  Sea. 

WRg.ht.  R,  et  aL  (1979.  p  107.124,  MP  1229 

Ice  pde*ap  and  nde-up  os  .Arctic  and  s44ssrc.K  beaches. 

Kosacs.  Acetal.  (1979.  p  127*144,  MP  1239 

Rucklisg  analysis  of  wedge-shaped  f^tmg  ke  sheets.  Sod* 
hi.  D2i.  (1979.^797.110,  .MP  1232 

Turbeden:  heat  flus  from  Arctk  leads.  Andreas  EL,  «t  aL 
(1979.  p.57.91,  MPI349 

Asisocropk  properties  of  sea  ice.  Kosacs  A-  ri  aL  (1979, 
p.5749.5759,  MP  i2$t 

Cryaul  alignments  in  the  fas;  kc  of  ArctK  Alaska  Weeks 
W  F..  Cl  aL  (1979.  2lp.,  CR  79-22 

Dynanucs  of  ro-^T'shore  kc  Kmacs.  A,  ct  aL  (1979. 

p.lil*:07,  .MP  1291 

Od  ponhag  under  sea  ter.  Km^cs  A,  (1979.  p  310*323, 

MP  1299 

Amtotropec  pr.»perues  of  sea  kc  la  the  5<bl50  MHz  range. 

Kosacs  A.  eta!.  (1979.  p  3:4.353,  MP  1429 

Ross  tee  Shelf  bo(^nm  ice  siniccrr  ZoCikos.  I  A.,  e:  aL 
(1979.  p.45.44,  .MPI334 

Dnftmg  buos  measurements  on  Weddell  Sea  pack  ke.  Ack¬ 
ley.  S  F.  (I97u.  M04.10*,  MPI339 

Crsstai  alignments  in  the  fast  kc  tsf  ArctK  .Absla  Ueeks 
WF..  etal.il9W.pl  137*1144,  MP  1277 

Documcntaticm  for  a  iw#*.ksei  dsnamK  thermodsnamK  sea 
Kcmodet  Hd<cr.WD^  111.  *(1910.  35p,  'SRMt 
Masunum  tlnckness  and  subsequent  decay  of  lake,  nser  and 
fast  sea  ice  m  Canada  and  .Alaska  RskS**.  M  A  .  (1990. 
I40p,  rR99*94 

Internaiional  Uorkshop  on  the  Seasonal  Sea  Icc  /one.  Mon* 
feres.  CaSifornsa.  Feb  24- Mar  1,  |979  Andersen.  RO, 
cd.  il9W.  357p,  MPi;92 

PSssKa!  oceanography  of  the  season^  sea  kc  rone. 

MePhee.  MG.  (|9W.  p95.i3;,  MP  1294 

Shore  KC  pdr-up  and  nde-up  field  obsersatx.s.  rxv^S^s 
ihcorrtKaS  aaalvses  kosacs  .  et  at.  (1990.  p2d9. 
299,  MP  1295 

\'umerKal  motclmg  of  sea  kc  m  the  seasonal  sea  tte  rose 
Hibler.  W  I).  III.  (1990.  p  29^. .154,  MP  1294 

rhssKal  pr<s^ties  of  sea  kf  and  ender-KC  current  nnew;a* 
tson  Kosacs  A .  et  al.  •S'lW.  p  IfW.lst,  MP  1323 
Polanrarion  studies  in  sea  Ke  \rcoee  5  A  .  et  al.  tl9W. 

?:;5.:45,  .MP1324 

Modeling  of  amsotropK  electromagnetK  relVction  from  sea 

Ke  fodden.  K  M  .  e:  al.  »l99o.  p  24*-294, 

Ml*  1325 

Dsiva.'nKs  of  snow  and  Ke  masses  CoSbeck.  SC.  eil. 

,|9»o.  iMp,  .MP  1297 

Sea  ice  growth,  drift,  and  dcras  Hibler  W  1)  III.  (I99d. 

pUMcvi,  MP  t:9B 

?sons;ea.ls  Ke  drift  m  the  Vra»:  lielie  Isle  s*%thi.  I)  S . 

et  al.  (|9W.  p  191.;  MP  1344 

C  ofitmuum  sea  ue  mo.lel  «o*  a  global  ^Itmatr  model  I  mg. 

CM.  et  al. -Iiw.  p  U*  isn,  MP  1422 

Sea  i*e  anssotrops-  r!e4tromjg’K*i«  properties  an<l  strength 
Kosacs.  \  .  et  al.  {t9«P.  |»p  ,  CR  90.20 

Modelirg  of  ariiotropH  e!e«!foenagnei»»  rer»ect»on  from  sea 

Ke  CioLJen  K  M  ,  et  al.  (I‘»**'.  I  *p ,  CR  90-23 

Ksfimtttor*  heat  an-t  mass  flusrs  ose;  Arefs.  leads  Vn-^ 
dreas  I  I  .  {19W  pm*'  ;f^i,  MP  1410 

Sea  ue  s;»ties  m  rb<  \Sed.-!e*i  ^a  aboard  I  S(  (ir  polar  Sea 
AcHrv.  Sh.  el  el.  r»9k»  pa4.9*,  MP  1431 


SUBIECT  INDEX 


Stalet  (emi.p 

»  variaMc  tkkiaa*  >e*  cover.  tlMcr,  W.O^ 
ill.(impLt94}.1973i  MPI424 

CfciMilliirihfn  (m  Uk  WcMcH  Sea.  iwfc.  ICIL. 

Ctftt.  M7*54|  MP  1413 

Se«  ice  tlwt^efc  iacemti— j  «  the  We44cV  Sc*  mtimf 
4iWa$hm»y*.  AcUejr. S.F^  ^t77.I9l| 

MP  1427 

HfpciMie  rcfkctMks  ••  MewtUn  Sc*  te«»ic  rccorib. 

Kcatc.  K.C^  ef  ai.  cmt.  l^j  CS  9tS2 

lUvkwf  tltefal  ycfertm  »— r,  Kc  **4  «» »^  Yes. 

Y.^(I9f!.27ip.)  CStMf 

P^riisiissfy  rejrfu  w(  let  isilcNat  is  tlw  Estf  Crccslasd 
tecs.  TveUr.  W.a,  ct  al.  (IMI.  M*7.t7S) 

MP  USt 

Pssliaf «<oi!«B4er*cske.  ICo*sc«. A^ctal.(lttt.f.9l2* 
922j  MP  14SP 

Scs  ice  ftiMf  at  fmtny  lUdL  Pensf  Scraac.  A!a»h*. 

Kavaca.  A,  et  ai.  citf  I.  pnSlOOO)  MP  I4M 

hlaepfcalatyafaeakeyeoasccfiJ^aaib.  Tsefcer.  W.E,  ct 
al.ctM!.pM2|  MP  1445 

Sea  ice  rabMe  fansariaai  off  tlw  NE  Perisc  Scs  a*4  S*nm 
Smmd.  K^ao.  A.(mt.^l34M343)  MP  1527 

hlaPdiaf  m(  dccUMsafsetic  rcfkcfiMS  irmta  kb 

icc.  GMtfes.KJkCctaL|ini.MI07.tll4i 

MP  14«» 

Scs  icc  iW  pittaf!  mf  rcantc  irMisp  Wc^  W 
CIMI.^35^  MP144t 

Dalactias  of  mmdrl  ashascface  fa4ar  peho  is  oepka  4ic» 
Scctria.  Accmw.  SJU  ciMI.  M53'S4I]  MP  1472 
Malli  year  pffsec  riijn  m  iIk  Casaiiaa  Pcaa4«et  Scs 
Wn^K.ctaLclMt.M25-!45]  MP  1514 

Icc  pPe  ap  asi  rMc-a^  mt  arctic  md  aSharctic  Wadies 
Ks*aciwA,ctsL(IMl.r247.273|  MP  1534 

Sea  ice  nAMc  firaiatiiat  is  cW  Perisp  Sea  aa4 
Sassl.  Alwfa.  Koiao.  cim.  23^.1  SK  41-34 
Plmieal  aa4  atractaral  dMcactctiisiea  of  tea  ice  is  Me  Mar  4o 
Ss^  C*».  AJ,  ct  al.  |IMt.  PL44.45]  MP  1542 
Pa4if  4ct<cti»s  sf  aca  ice  aW  csrfcsc  aiiacsKs:  eslrr  the 
PMkeSWIt  Mwcr.P.M^ctal.|l«tl.p.44.p7] 

MP  1543 

Ccssth.  airwctarc.  as4  profcrtic*  of  «<a  ice.  Weeks.  ^'-F.. 

ctaLcl^  IMpc)  M42PI 

AUatMS  acaaoaa  of  arctic  as4  ascarctic  tea  ice-  Asircas. 

E.U  ct  aL  {1542.  p:440-447]  MP  1517 

Sea  ke  4rac  lass  as4  WssAary  iafer  Jsrisp  rapa4  raeftia^ 
MePWe.  14.0,  itti:.  t7pt  CP  4244 

UsiBg  sea  ke  to  sRcassre  settieal  hcsi  fS««  is  the  oceas. 

MePWe.  M.C,  ct  al  cm2.  pl:47|.:074,  MP  1521 
Os  SMlriB^  the  Wc44cS  Sea  padi  ice  IfMcr.  W  0,  111. 

cc  al  tmX  p.125-130)  MP  1549 

■4ppiinniB  o4 a  ssairrini  sea  ice  siiir!  u  tw  Ea«!  Crees- 
M  m.  Tacher.  W.P,  cm2.  ««p.|  CP  42-14 

EaaaciMa  (or  Icirnaisisp  the  pas  as4  Wise  sshsacs  is  tea 
See  umpin  Cot.  G  F.N,  ct  A  11*42.  Ilpki 

CP  42-39 

Periap  SersK  sea  icc  aa4  the  Fairsay  Koci  icciooc  Kovsck 
A,etM.cm2.^l  CP  42-31 

Os  the  Alfcrcaccs  is  aMatsMi  aeasMM  of  AroK  aa4  Astarctic 
sea  ice.  As4rra»w  E.L.  ct  al  cm2.  9m  CP  4^33 

Physical  prspenics  of  the  ice  cover  of  the  Grec^as4  Sea 
WcciiL  W.F,  cm2.  27p^l  SP4^24 

Physical  chesWri  aa4  hioiopical  peofcrtics  of  srsiCT  Ka  ice 
is  the  P‘ci44c9  Sea.  Oarie  D  P,  ct  al  cm:,  f  107- 
109}  MP  1499 

Atsioaphcnc  WssJaf)'  layer  fscaMee^esu  n  the  Ue44e3 
Sea.  As*cas.  EL.  11942.91113-115}  MP  1419 

CoaMacsi  oa  *W^er  4rap  caefWiest  of  ftru-year  *ca  icc'  hy 
MP.LaapMcs.  A84rcas.EUc1altm3.^77*•742J 

MP  1577 

X— cfical  iiHiaiatiaB  of  the  P'c44dl  Sea  psti  we.  IfihCcr. 

W.D,  ill  ct  al  {1943.  ^:t;3•:447|  MP  1592 

Alaska's  Pcaafort  Sea  coast  icc  r>4e^  as4  ^-cp  fcatares 
Koeacs.A,cm3.  5lr}  CP  43-99 

Progenies  of  sea  kc  is  Uie  coa^al  roecs  of  the  pi4ar  f<raes 
Weeks.  WF,etal  cm3.  P25-41}  .MP  1491 

Ssrface  sietcocolopy  L'^'l'SSP  We44r3  Pol^sja  EipcAtioe. 

mi  As4rcas.EL.etalcl943.  3:p|  .SP  43-14 

Mechassc^  WhaviocofyeaKe  MdW.  M.(1943. 105p} 

M4^| 

Sea  kc  sio4ei  ta  sv»4  forcrap  fteMs  Tocker.  W  p.  ||9S3. 

llp}  CP  13-17 

CMBparisos  of  4i2ferest  sea  loel  presssre  aaalysn  £ckS«  tn 
the  Eut  Cncs!as4  Sea  7*<ke;.  W  P,  |1*43.  p.|0S4* 
1044]  MP  1737 

Epsatioss  for  (f  ttensausp  pas  as<S  terse  voSssev  ss  sea  ve 
Cot.  C  F  S .  ct  al  (1943-  r304.3l4]  MP  2955 

Thcrsial  cipaesinei  of  sahae  icc  Cot.  OFN.  (1943. 

91.425-432}  MP  1749 

Sacfacc  roaphscst  of  Pots  5ka  pack  KC  Govtoa.  J  W .  et  al 
Cm3.rl23l24|  MPt744 

Mcehas'caS  profertKS  of  kc  mi  the  ArctK  scav  Ikc^s. 

WF,ctalcl9l4.p2>5.25'i,  MP  1474 

EketromapsetK  profcmcs  of  sea  kc  M««rcs.  K  M .  ct  al 
(1944.  32p)  rp  44-92 

W'csx  antarctic  sea  kc  Ackley.  S  F.  |19t4.  p  f c.tt* 

MP  1411 

Offshore  fsechanKS  an<l  ArctK  esfMieennf  ssrspos^KR. 

1944  ||944.  3  sols  I  Mf  1475 

Vanation  of  t<t  ilrenpth  oithtn  ae4  hetoeen  nksisrar  pres* 
ssre  ndpes  m  the  Peaafoct  Sea  Uerks.  U  F*.  |194*. 
^I34-139|  .MP  1419 


Morphilspy  aaJccolspysf  4iiiiaiiiaseakcfrowtfeeWeJ- 
dcBSca.  CUdie.0.P.ctal  (1944. 419^}  CP44-95 

Sc* kcaii4hiola^cal activity ia the Aacaretk.  Clarkr.DP, 
ct  al  (1944.  ^m7.2095}  MP  1791 

Afsty  research  CO  all  rdaccOsapcrspoacrfhy  sea  ke.  Tsek- 
cr.  W.P,  (1944.  p20-24|  MP  2149 

Mechaskal  prsfCTtks  of  sisttt-year  sea  ice.  Phase  I.  Test 
resets.  Cmt.  C  F2C,  ct  al  (1944. 105y.|  CP  44^ 
East  Cfrcsttsil  Sea  keiariihil^nr  m  larpc-scaSe  ssoJd  liaa 
Utioss.  Wabh.  i.E,  ct  al  (1944.  9>.9.14}  .MP  1779 
Analyses  of  linear  sea  kc  lolrfs  Kidi  an  see  aaepioL  Lc^ 
firaota.  M,  (1944.  ^3:-34|  MP  1792 

Mcchtaici!  properties  of  ■itu  year  sea  see  Testiap  tech- 
8i9«cs.  Mefior.  M,ctal(t944.  39pt}  CP  44-M 

Occaa  dfcMiriir  its  effect  oa  irsiwsil  sca-ke  stasotaiiiea. 

HAkr.  W.D,  111.  ct  al  (1944.  ^449-492}  MP  1749 
Zkctfmapactk  peopertks  of  sea  ke,  Moecy.  P  M .  ct  al 
(1944.  p.53-75]  MPI774 

Offihifc  oil  ia  the  Alaskaa  Arctk.  Weeks.  W'  F,  ct  al 
(1944.  p.37|-37«2  MP  1743 

lloriroatal  sahaity  sariatioas  ta  sea  ice.  Tackcr.  W‘ 9,  ct  al 
(1944.  p  4505-4514,  MP  1741 

Mechaakal  properties  of  tea  see:  a  stasas  rcaoct.  Weeks. 

WF.etal(1944.pLt35-m|  MP  1999 

Scractare  of  fint-year  pfcssaferi4pesafls«  the  Pr*  fife  Bar 
repioa.  TacLcr.  WB^ct  al  (1944.  p.tl5-t35} 

MP  1437 

Stack  IctcfawMtkr  of  Yowp's atodala* ia  sea  ke.  P khtet* 
Mcape.  S  A,  (1944.  P.243‘244}  MP  1799 

M12EX  43  ntcioicakseakedjaaMkj:  iaisialaaa!ysis>.  Ilr- 
hier.  W  D,  ill.  ct  al  (1944.  pLt9-24,  MP  IttI 

OystaBiae  straewr  of  area  ice  sheets.  Cm*.  AJ,  (1914. 

44p}  CP  44-24 

Mesooeak  aa-KC-accaa  aatcractMa  eaperaseats.  Tohae- 
acssea.  O  M,  cA  (1944.  t74pL,  !iP  44-29 

MfZEX  44  aKWCik  sea  ice  dytucakv*  post  oyeradoas  re- 
poet  tIMer.  W  O,  lit.  et  al  (1944.  p.44-49} 

MP  1257 

Sea  KC  propertKS.  Tackcr.  W  P«  ct  al  (1944.  pJI2-43} 

MP2t34 

Daraika:  Ekctrinspartic  peopcntci  of  sea  see  hy  P-M 
Morey.AlCosacsaB4CF.S.Cot.  Arcoac.SuA.|tVt4. 
p.93-94|  MP  1421 

Aathocs'rnpoaicio  lacTaiiiaoa:  Eketroaupactac  pcoprr- 
tksofseakc.  34««y.  EM,  et^  (1944.  P.95'97, 

MP  1422 

Tcasac  strcapdi  of  asatti  year  prcssiec  rs4pe  sea  tee  saggkx 
Cos.GFX,ct  A(m5.^l54-t93}  MP  1454 

SuacTcrc.  laliarty  mi  Oeaiity  of  wki-yeae  sea  ice  petsscee 
rifpes.  Pkhter-Mcaac.  lA,  ci  al  (1945.  p.l94-l9t, 

.MP  1157 

X«ac7ical  aMkhap  of  sea  see  <lsainao  mi  see  thsciacssc 
HAkr.  W  D,  til  (1945. 50pi  CP  45-95 

Xinaierrcal  i na*hcii  a  of  Xocthef*  Heaiaphcre  sea  Ke  sam- 
h&ty.  1951-1940  Walsh.  3E,  ct  al  (1945.  p444?. 
4145,  MP  1442 

Eaerpy  ctchacpc  over  aatarctic  sea  see  sa  the  spnsp.  Aa- 
isnK  EL,  ct  A  (1945.  ^7i99-72l:}  MP  IM9 

Cosnprciiise  sveepth  of  erfsi  year  sea  ter  Kosacs.  A. 

.|945.pll4-l27}  MP  1941 

EkctrwsripacTic  ffofCTiscs  of  unit;  year  sea  see  M«rs, 
B.M,  ct  al  (1945.  p.l5l'l*7|  MP  1942 

ffeysscalpeopcitJCSofscascciathcCTrcaUafSca  Twice. 

W*B.  ct  al  (1945.  p.l77.itS|  MP  1993 

Icc  ckvtncal  yropcrtics.  Goa.  AJ,  (1945.  p.74'12$ 

MP  1919 

P9rkctrKpeopcrtksa$4  750Hxo4si^sesccsUH  .\?co>ae. 

SA.rtal(|9t5.  P.S3-44}  MP  I9|| 

laWoTofy  stafecs  of  acosauc  scanrrsp  fr^os  the  aadersofe 
of  tea  tee  Icrck.  KC,  et  al  (1945.  p  47-91 , 

MP  1912 

Pressure  rsipcaaf  sea  see  yeofcrttrsCrrcaSaaf  Sea  Twker. 

W  B.  et  al  (1915.  p.2l4-;23,  MP  1935 

V^setKa]  saaUtsoa  of  seasce  ns^vee^  poopes  oa  the  shrhes 
of  the  poiar  «Keass  Werts.  W'  F.  et  al  {|915.  r  259^ 

245,  MP  1934 

Ice  ewkattoe  actxssts  of  astarctM  eanse  awro«rpassvai 
rarier.  LV.ctal(i9t5.pi:4-S:f|  MP  2217 

FkctrosapsctK  eKas^rrsests  of  Bako-srar  sea  uc  eisap 

tispehe  rafar  Kosacs.  A.  ct  al  ;s9f5.  | 

CP  45-13 

M(cha3KaI  properCKv  of  iscCa-year  sea  kc  Huse  2  Test 
rcM^s  Cos.  G  F  N,  et  al  ,|915. 15p}  CP  45-14 
ReSf  tcus  of  the  kicetK  fnetsoa  coefftocat  of  te»  kc  rstw- 
cUas.  I  C.ct  al  (1945.  24p}  Cp  45-17 

Xok  of  ;Css:k  kc  muracta-a  m  (sarpwsl  kc  /oec  f  taaaws 
Imiraata.  M.  ct  il  (I9»\  p  tU99.|i.*M, 

-MP  1544 

laip^sc  rafar  sovafesp  of  ksci  fnt-cTar  tea  sec  frost  ^ 
KcWcalcT  Mar:sssoa.CX.(l9S^*9r,  M  t.l2l 

Fk^trosupaetK  iscasorcBcattof  scavc  ko«acKA.ctil 
|I*f4.  f,  4?.*l,  MP  2429 

nissKal  rr*^crtKs  -<  ihc  sea  kc  coter  Ucckt.  U  |  . 

11944.  p  f  ?.IC»2|  MP  2447 

McffcS-Scoaa  .tea  Ml/,  fhtoher  I**!*  Crates.  F  O .  rf  al 
il9la.  p  3'*^V3424,  MP  1534 

CnsSal  KnKtarc  of  Fram  Strait  sea  kc  f  >«•«.  .A  I .  ct  al 
(I'l*.  r2<*-29,  MP  222I 

Sea  KC  rucrolu]  cine-.m-s-rttcs  to  AntarctKa  C*,rntos. 

Ill  .  ri  aX.  ,1944.  p;*»  2VI,  MP  2924 

Coopkf  KC-taisr4  User  iao,8d  foe  Uk  <*rrraua4  Wa 
lUisssiis  .M  N,  (1714.  r  229-24<h  MP  2l4t 


EsaicaSoaofthefheoiopk^prapcTtacsofei^iwf  >f  rsf^sc* 
KC.  Pfoaa.  K  L.  ct  al  (1914.  p.55-443  MP2I77 
Gfwath.  stfwtsrc.  aaJ  pcopertks  of  sc*  ke.  P'cHs.  W'.F, 
Ctal(!9t4.p.9.144]  MPlMf 

Mcchaakalhehasiaeofscasce.  MetSoC.  M,  (1944.pI45- 
211,  MP22I9 

Sea  kc  s^catsy  ae4  yHCos^  chaspes  fKiap  ssocai^.  Co*. 

G  F  N,  et  al  (1914.  p.>?t-375,  MP  2244 

Ice  mi  too*  apCKS  m  the  pafar  occaas.  PlI  Pcroiich. 

DK,ct^.cl9U.p  232-241,  MP2255 

Iceasisaoa  opeksBthepa£aroccaaES.Pt.2.  CreafdlT.C. 

ct  al  (1914.  p  242-251,  MP  2259 

Opocal  peopertses  of  SC*  s^  stracTxce.  Gow.  AJ,  (1944. 

p:44.27l,  MP2257 

Rocptf.cis  mi  transfer  coeffsocats  over  saoa  aaf  sea  kc. 

Aafre*s.EL.(|9t4.  |9p,  CP  SMB 

Ekctroesapaetic  properWs  of  sc*  ke.  Kosacs.  A.  ct  al 
(1914.7.57-133,  MP2I97 

Bd  traaskr  cocf&scKs  £*e  heat  aaJ  esoatestacs  oner  kafis 
awSpafyayas-  .Aafrcas.EL.<tal(t914.p,ll75*ltl3} 

MP2I97 

Mkiosasc  fseketTK.  stractwaX  aaf  sahstSy  pcapcr^cs  of  sc* 
see  Arcooe.S.\.ctal(l9f4.p432-43^  MP2l9t 
Analyses  of  acoastKaS  featwes  of  bhoeaCoey  proaa  sea  see. 

Sansoe.TK,rtal(|91a.p  1414-1494,  MP2222 

Scractoce  mi  iseicevic  yeopertk*  at  49  mi  9.5  CKr  of 
sahae  ke  Arcoee.  SA.  ct  al  (1914.  p.l4ji|.|4j03, 

MP2I92 

Tnaual  cesftap  of  Ssfss-tear  sea  KC  RKhter-Mespe.  3 A,  ct 
al(iat4.4|p,  CP  99-19 

Prc^nisBary  nrrstitmiofchefocaMgaottaaf  ffiT^apofsemsce 
pospev  Wceksw  W  F,  ct  al  |l9f4.  p259-244, 

MP  2219 

Coe^nef  essay  rcsset  e  streapth  of  bKixoCgal  first-year  sea  s« 
sasafes  lUchtcr-Mcspe.  t  A.  (1917.  p-197-297, 

MP  2193 

Af  saaecs  sn  sea  ice  seckaascs  a  the  ISA  SoAlDS^ct 
al  (191  ?,  P37.4S,  MP2M9 

Sea  KC  stractcre  mi  earehagyst  ycorcttkSu  Pkhtcr- 
Vkxpc.  3.A.  Ct  al  (1917.  39p,  CP  B7-93 

Sen-Kc  CTsstif  sfrartaee  mi  taWoSy.  Ileleoa  RteA  lake*- 
Goa.  Ai.  {(9*7.  Up,  CP  97-99 

Sca-sce  ast  cssrpats-ess  ifianap  the  Water  WeAfrS  Sc*  ProfeG' 
Ack^.  SF,  ct  al  (|9ft.  pA*-t9,  MP199I 

fhysKaS  pc<«9rrtKs  of  s<a  kc  ^sdtacprf  &«aa  Fraas  ScrasC. 

G-a.  A  J,  ct  al  (1917.  p.434-4392  MP22M 

Coesasettf  m  ^AttaotpWnc  ^nr-rftry  txyer  mirtfsrita  ia 
the  ear ptns! see  XMe** fey  T  3  Benazir  aafEKsakasa. 
Aakreas.  EL.  (1917.  p 3945- 3949,  MP  2m 

Eketroosapnetw  pfopeny  tmfsia  sea  tee.  Piet  I.  Kmaa. 

A.ctal(|9ir.4ip,  CP97-99 

fhysKaf  pc<9ertars  «f  sacaogei  scs  ice  b  the  Tram  Seraa. 

Twker.  W  B.  et  al  (1917.  fL4'37'4»43,  MP  2299 

fhysK^  peopettKs  of  cKGarise  see  B  Great  Bay.  Nest  Haai^ 
shtfr  Mccte.  I>.V.  ct  A  |I917.  |a33-«4^ 

MP225I 

SCcdusK^proprrtKsvf  secCst-searseaiCC.  IUdacT»Mc*Bc. 

;A.ctal(l9i7.p|2M53,  MP  MM 

\tcas«cr»ne  of  chjc«etentSK  knp^  of  SoKsap  see  tWccn 
SofW.  DS,(1917.  a;.  (C^Ty,  MP  M99 

Oup%«K»t  tcr-occa* Bofcl  Ifdkr.  W  O.Ulctal|19l7. 

P9S7.I015,  MP2139 

Mofehnp  the  ckvtrosapxetsi  ycopcrts  sreafs  b  tea  see;  Pact 
I  Kosacs.  A.ctal(|9l7.pyo7.235}  MP  2339 

Icc  dackaess  fgstnhusana  across  tW  AtTsitfK  sectoe  of  the 
AsUrctKOccansonafaia^  X4»Pha3KS.P,<t^ct9l7. 

plt.i*t.U.552s  MP23I4 

ScJKTiWckacssaaf  sa6-KciashsBctrs  KoswxA.ftal 

(1017.  CP  97-23 

McchasoraS  yeopertes  of  wiTti-trag  sea  ac  AKhter-Mcape. 

iA,«tal,i9«.2>,  CP»95 

Alaska  SAK  fac^t  an  stpfatc  WrScr.  G.  ct  al  (1911. 

r2M!s  MP2399 

Atfiwcne  sneiwecBrns  «f  sea  kc  ^brisess  mi  tsMet  iath- 
ssretrs  Kosacs.  A.  ct  al  (1911.  p  111-124, 

MP  2345 

iKkU-Bupsetu  BcaMKcttesSs  of  a  secoof-ycas  sea  sec  fW. 

kosacs.  A.  ct  al -1911,  p  S2I-I3S:  MP  2349 

M*«ro,.B^n£r:-9aK4  ■snapr-pcofrssap  s|i£cb  l^otsch. 

l>k.ct*l;U*l.p:44.2«2.  MP2395 

l<c  BcasBCBc^s  ar-BKf  «<Tsk<c  sSfwtters  iohs- 
sooL  I  h .  (Utl.  r  itAs,  MP  2411 

CKcTstro  «f  :hcphstKXpr«7eT;Ks«f  tcawc  Twicr.A  B. 

(IMi.p  MP2435 

Mtdterc^ocncs  paswsc  sscrootse  «4scrsatsM  .f  saWc  see 
pro«s  a  usl  C.rc*k^  T  (  .  ct  aS.  {X9tl.  p  1417. 

1*9^  MP  2459 

(  oefincf  roo^rssese  of  enftt- scar  recuner  rslfc 

sea  wc  sasr^cs  (  .-s  <•  F  N  ct  (Ull,  p  2*9.341| 

MP2443 

Pr-f^  pcopmKs  -f  Bsfcf-grscf  WsS  sCK  sea  uc  Co«. 

c.»\  ct  *;  s-p,  rpn.l3 

Nwpcntas  s»i£*tsoa  ^  fest=scv  sea  u<  €  os.  G  F’  N.  ft 
^  *  !;.«»s  •2-4*^  MP2491 

C  -Kfciat^B  (swrs-o  s?»4s  sea  uc  Ib.  F  f  .  ct  ^ 

.(Sit  pUAsils-sat.  MP25tt 

Mr<ka»»  p:«-;*cttKs<-4  0^;&f-srK  sea  wc  BukKr-Mcafc. 

I  \  ;:nii  p«4«!j  Mr24|9 

t  p4>;r  oo  IwC  •  fScr  sea  uc  Gos—w.  I  M  . 

ct  a*  ,*'Sfv  f  »•*  :'f.  MP2479 

tVs  -4  set  *.  c  so  ^c  ilc44c?  Wa  i.B‘(C.AfA.G 

us,  MPMI5 
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SUBJECT  INCEX 


Twitt  rnir«.»»riw»«rrt»«fc 

aim  ia  ^  Andie.  We>^  W.F.  m  ■!.  t< W. 

4M%  MTMM 

OHdicil  anatanl  ^n^cniB  •<  MS  kc  >i  Ike  MMktn 
■tii^wtW  MmbOA.|tm2*<fi|  MTMM 
tj<ir4a*aMaflta4iiB  Andie  Make.  Titac*l.ltC.€t 
AilfW.MM-fni  MTMM 

Amk  fnaptniBariraai  kc  kM  ^  We«a>a  Sea.  Aasaec. 
kcau  Ua«c.KA,«aL  (!«•*.  fi2«*-2IT, 

Mr  MM 

CfntaMatMiiarkntMnniMkaiakc.  IUckecr-Mcn«c. 

SA.ttaL(t«M.|iM»-ZTt,  MTMtl 

AMme  nn  ice  Aidacna  navfiat.  KBaa.  A.,  ec  aS. 

|IM*.fcM<2.|«}2,  Mr  MU 

IUAm  kackacaacfiac  kaM  actificsalf  M«aa  nca  kc.  fere- 
Aav.J^ccaL  ()*•*.  r2f*.M4|  MrM«T 

TwxncaMMalMaier.Badiat  rifckic  iniktcr  Mnfci 
acakc.  rnvack. DX. cMW.  ITm  Cmst^lt 

raaaiii  . . .  aaaka  ■kacmaaiiMrfaialctycMckSca 

kc.  CiMii  iL  IJC,  a  k.  ttm.  iclMkl-teLWa 

MTMiS 

YcarMSnaaaraakaaifrMrkilrafcaaAcctSca.  Ankcaa. 

(IMS.  MZ.72I-I2.T2^  Mr  UM 

fkaccegktsnaaakena— a|kataceaaac<>aankn  FSaia. 

CJ(.eiat.|lW*.fc!ia.f2l,  MTUU 

OrHairkaMfcakktftaMSaiakiaiaaMrf  kyakifeait 
hmj.  rtaandLOX.ccae.|im.M*J-*M: 

MTUU 

Gaaewpaac  ncMaac  aanaiBS  nf  ancak  aca  kc  kM9  aakaackc 
acMakoak.  WaMiaa.  KaA  tWW. M».| 

MTMVT 

CkCMkaf  aaf  atnacaaaal  fnafcnka  af  aca  kc  k  t±e  aMCkea 
tiirfmSea.  MecM.  DA.  [ISM.  IMfi.1  aikMf 
IddMaiBf  aca  kc  kickacaa  aiaf  4aia  ira*  karahe  rake 
aaacCaia.  Enaca.A.ccaLtim.  CXSE-U 

Nilk  kataaaej  ariaaaidi  aaisc.-aei  cf  aa&ac  ice.  Sent. 

xc:.atae.tiw*.ics-:si  Mr  saas 

Sea  kc  Dkkaoa  MtaaMCMcac.  Knao.  A.  ct  aL  cMa. 

fum^za,  Mr  mi 

PcealiaMaaeafakaiikinacaeakckidanf  aaraaMrnrie 
ayaaeai  m4  SM  ack  ecakka.  Keaaca.  A.  cc  ai.  (Sacy. 
•ffLi  atCkl* 

KaHaeaAiaaaetaacUkiccaacaMfaKvidkaaNfkcatia- 
W«ta.vr.cial.|l«M.|>.lrlS-l»S]  MTZMS 
MaiaMMCac  aC  aca  kc  kkkaaa  aakf  ckccr^oMa^cak  k. 
iaaaiia  HaMay.  IX.  ci  ai.  itfMt. 

MTUM 

tViitalsra»anka««k»c*kfckc.»ay<afSiiAiad  V«kk 
«^r.c!a(.cl«Mt.yii-lf|  MTUU 

lk|akal|ei>awiaaa<aaakc<reMekcW>4fc*Sca  EkSoc. 
M.cia<.ti«M.fka-»i  Mrrn 

^Itoaaikt^^McMfc^iiu^^  '** 

Mr  am 

Aomum  aiai  MBfiafafv  •€  mb  b£4  SrtA. 

K<:.ccafc,clff«.M^h  MrSYM 


gBincua— Mf Bcc.  fUaticr-McBtCalA. 

So  kc  •  fcc  ^  finil^rT  .Vrn>t>*  if  lr>,»  yy- 

iljJrwo* 

S4rn» 

Ute4cMCM«^lca4iaiar«;ic*oke  ScSa<S.ilC.«<sA. 
tlMafLllt-ISJ}  MPnJI 

^  ohCb  ^  Bcrief  So 
K«owTL.ctaS.{i9td.f(i:^ii:- 

Uri7M 

Bt€tM  wnmrrmntt  •€  bo  kv  UfMifn$'*>T  o  i>e 
Afdk.  KniC 

M?2ru 

AaeWcBC  bo  m  axiam  mcssAb^  ICmbo^  .\.  «s  ;J. 
t:miL:2s:;«3  M?an? 

Cnw’t  &Bi  BO  ke  OB^kS  f\a6si.<«sC«cs 

So  iec  ^iAtew  «tTBO  rate  esca>«/<Acife«  tea 
Koml  .\.  c:  A  tim.  Mi-tS]  Mr 

IxrtrBnncf  OfwiiT*tmMatr»^BiCiec  Gntaacat;. 

MT  ZUt 

rffciBio  ^awKsawc  kf  »o  vw  f«T»- 

nek.  DJC.  iXm  ^«557  4H7i  MM9*I 

tec4;««ocxCr''*Aas  I  >sp 

M  T  ■— ric.  k  O,  c8  aS.  ;t4*5.  r 

Mr/-»5 

GrciteMi»B*Ctc£xac3£tesrkite>sBC«H  U^v  -\teO 

vr*»5 

So<CTfOi^OB»a<fi«fOOtg>  jxr  cipaaargtiCrxftn 
Vccu.  C8  A.  aT  ilM 

So  xr  icbFci  a  SW  So  ir^o  iteafZ'  .SCCiC 

SttfSo/iae/  AAJo.Sr.f*VT?.y.n; 

Mr  Ut« 

rr«teo»«tf«CikMT«iS^J<t«%at><|ic»^x5So  Uf^ 

C.rxaLsHn.^^n,  \ir  I2M 

So  Bce  nipBf  #«««  sV  AteVa* 

Wm.ct  ;*^s  C»7»^ 

OfCrrBt*  Ml  te  lOMreBS  BCZaff  r«o  ti. 

Mrti^d 

So  kc  nifrf  r'res  tW  AStotja-  wyg  T«iirr 

WJl.  ct  Bi.  |S*?*.  f  Mr  I2*e 

Maoktteh'CB^^cnk^Anpi^SojKA-^  Ac«*o 

Mr  tat 


fritfmMAcicB>OBTBokcy.o<.  M*ccls.l*r.ttvS^. 

^^>5s  Mr  im 

TTiixi  rptm  froi  Ac  Sok  aoBBcf  i^TX. 

9mA.  KJU  2«rs  CX 

HcnrxBtBOBcexqakcftiBtiiot^icgMSrJgfctgkrtoi*- 

btkcfc.  AeUcf.  r  r.  tmi.  Sir  hm 

lor  mb^  rtete  Mttec  dcpkoo.  KcckrfcDt 

ittf.AteU  CBe«.L.W..cStC:.fttfViO&l| 

M>1442 

AirorooanficoaooAwbcaorpo^acioni. 

kMKB.  r-  ctL  tmi.  2Cft|  sit  >!•:> 

S JWH  fT  LI  I  ■  fffi  I  ■  I  a  cfcc  rotttc  3»y  oo.  IfSS-TS  C>9. 

c  F.x,  <t  ti«i.  Mr  Z'P 

AytSQCJBCBf  >  BiHwrn^  BCBBCC  MBilf  s>  Ac  Cbb;  Orctar 

ymS  Bjo.  Tacto.  V.^  {ini.  tC^s  Mr  ISSS 

Dyanog  isT  aoC'B&xr  icc.  %«tr3.  A.  tt  at 
^S25•|>5l  MrtI** 

kc  ifljrrJtxbia  »al  mmarr  orMari  «m,  KaArtek  kiy. 
a:*^  CasBk  t.W.  licit.  4;^j  OK  S^22 

iro—gc  giife  iv&r7  ^  tbc  •<tSc- 

KsKct.  W.O,  ill.  {{MI.  Vr  IS9» 

kcfO«dba«l<ixa£jCDMBO$aAcvaM  9aT.ASf;^«u  S7aC>. 

sF.  (in:.  74Q!-cot:  Mristi 

kc^yaxaieBateauyo.otewscKaAcaaa  9:y.A*aAz 

GaesBki.«*,cm:.M:M>h  MrtS4> 

Mrfc^gterrvftiria^agctxaca^  Kd^.>D.f7.tT 
^  ct-MZ.  M5tA>!52>3  Mrtm 

Citcft’iaiww  «<  90I  KC  ^rafcrso  «  7U  M*s<ic5  So 
AAk>.SF««:^.{in2.^i«St€«;  Mr  S4Cf 

Sea  kr  Bcasr  tea^  Ac  M'eMcS  Sea  Ftsetoo.  AAkf. 
SF.«t«tttM2.tr  Y  5KSV2 

kc>c*tcraictscAcCTfOifa^gas4ragTCSt>o»4img 

SO.  Owcrpacl.  S.  «S  »L  ;Stt>.  f  I42'IS^ 

MrZMS 

So  tee  ae  Ac  S<tfa2  aari*  a^iaecxa  ^e»t  Soooi. 

Ka«acv  Am  imi.  Mr  !«*» 

Sor  aMsk»fc*f  iCvStotx  t4:&se  So  .a Bfotg.  Xc^ 
rmsa.M.:i«tXrl2' .VrT^CI 
Cg;AJOrc:g«te*&y*iiAatta<BO$cc^»"«cgc4««a5cr» 
c»-We»,|inj.*J«-2!Ji  Mr.M^ 

Soccfcxac  SA>  >e^icr  Bccaaracaarcy  ics. 

Mr2Z3 

Aaeaec!^ **x kc ekra-aatc i^MSsrcL.  C*r<**k  tC.es it 
||«M  as««:.«723  Mrt4«( 

Ac  arc  .aaar.  Hd&r.  MT  t#.  Ht.  cJL 

lacfc-*ci>  ctM4SfC  stei^sx  kv  fa* 

'Mr 

JK:Ac<£r«af  aratrCCtXa^AcssceiA/f  oiAe^caswr''^  MS7. 

Majttf:.  OA.  «l^i.  IS:2s  MT  t*#» 

teacc«vQ£ckoixBO»«3x  SatecSkearfar^  .W 

^«xiw£.k.c«ae.i:n4  fiti-?:,  Mrme 

Mcc^tocin'a($xiS«e<te^rOgsAr?.s;f4te£*rri^^ 

MffttS 

So  xc  tea  k  Ac  »<?  AdUrt.  1  S'.  «• 

{IStt.  129^,  Cb^  M'^t 

t:«ife*tKaxc4»'ex»'SRon£rHgC028uac^c» 

»‘D.ia.{Sn«.r:M^Z5h  Mr 

*teiSgta  Jiifl’ijaatf  2t%or;Mf  awcAcrs  Viartyy^ff  Boxc 
Steooev  VB£A«';£..ctats!««Cer<^S’H 

Mr  Sts? 

Ax4^-Mi0ca&  xyrr^Kgoyesarc^ca  Arrsx  a.^xcK'aSxr 
.•awx%  iX^tC  5V. 

l&«cr  xc  •«c?7^  avS  2ec»co.  ISca<te;  So 

&MBCI,.  A.::^.2S^  •  s&mTI  CXit-2S 

So  xc  ycagaRwtt  at  Wbc  .Varsx  CVo*  Wert*  Wf 

,1^  |i>?-4S- 

Axsx  xa  ctc  ax4  oia*  n.in.cSaX 

MrirM 

*{*z:  aa"rtgrfc  atccctwa  mct  ockcBm  »o  xr 

itc»- 1 :  -  tx«S-  Mr  tint 

.Vr-«cr  *<09  xsaccr;sw«  n  Arcsx  <gBWtfaTh  •*«  :mcr% 
Mf?cX  Wteuee*.  •  r*.  jl^tV  I  . 

sr  A<^ 

*»*£rttLg  ao-we  ^  urw  H&^.  «  tl.  Hi. 

Mrztsi 

to  &*trjha^as  b  Sbr  msac  #<  a  cas^Sr  xcfge  TbStk 

cSaaxI^*  Sir  2«M 

S  jcacf  acxfcakf  •<  rte  .\r«^  «ca»  ^  F..  c?  at 

tX-tSa^r  Mr  IXit 

M^/F\  «  i*t  ttscumif^  jiC««re^A^.FS  szloa^^a 

nrtt»B  fSKfaa^acr  McUB 

-  s«r#o 

•artf>»cauc  vr-fveaa  %  t#  *4. 

y'^*"**-  vriiii 

S*»aSi.V*  A^cOt  Ka  xr  tutiv.  ^  S  ?:  «£. 

;S^.  Mt  ;to 

i^cmer  vate  C*.- 

»o  f  Mr  rtet 

at?  s’^f •<  itc  f>4f«4  1C 

V*  t  et  k  ..***  *  Mr 

Santee  rc^r<*  aT.a»j  31  Sb#  »♦!*?*  •Ar*'»w  %•  f 

fs  ,J*r«  ?  «'<>*>«:  Mr 

A  y  Vte»S*  Sea  S<<  Sfarv****^^  gTa^.ac.k>.  (  V 
;**i  \4iirf  «l  -ki  .;c%» 

*K*r«  -i«  irtia*.**  *r*  »»e  %=?»>» 

sr  rt  / 1»  :s.  Mr  2?^ 

(Veasu  IkT*;  Xm.%  ^  rt*  Vi»s  f'iCnef^a  ‘‘y  * 

t*r^  ^rs--«r*x  Pk  r;  I#  -  *♦ 

Mr  rtti 


Steetmne  aA'awir  c^t  mftm  o  oa<r“»  <4  tt%  iec 
iecky .  rc»a>Udx  C.ik..  <s  at 

sirsm 

<c«  XC  O  du  Cra.AJ^ctatsirt).^*?* 

mi  MrrtM 

So  Mil 

OsaexCagB^a  gtaaS  caMteA  fCStfitaR.  Mecffwaak  1, 
•‘♦tf.  r.rt«-2rt:  'ffim 

CxBfarjaena  <idk?c3t»oka>X|friaocasi^<*S^t*«» 
Eaa«  Scs.  Toio.  WA.  {XMI.  r>WA- 

lAtit  .W  |t^7 

Vss#r^ 

let  M.e^ciammm'AefZ.  ftasdi.t:„  |Xf?7.  £2n 
Ai  xc  aecretea  *e  aga&acc  B8ira«*c».  Mot. 

:.D«  {ins.  ;^;  sk  ssm 

Mextterstmernt kie%mm ntVtmrc  XTsetoO-  Mte*.t.S>« 

•ins.y:t?.r«ri  MrjtM 

Sea  BgO;  %  rcvar«  «  ^rartesa  aaSeX*  Adrcr.SF, 
{|«tt.r^2^>irs  MTZtU 

TlbmuJ  xs4  c^^dabMC  «^  •€»  ag*a>  Artsco. 

E.!..  sxns.  >?M  at  ff^tt 

TaBcgBcarga  te  *V  cnT-tite  e^aOc^.r 
teae.&UfS*n.<.t«?-«rik  MriSiS 

SmBttce 

ea^m^'CrCfS  aika  Abtia  Kstsaa*.  CV..  cc  at 

Hrim 

CtmA^imeMn  ada^aoar‘terrBTag  rxJ%»«cS^.  Atet* 

rifc.  ct  St  {IS7S.  ?0X|  sm  :»-i4 

*ca  da  RcaMcc  loc  €mx  wc  Ac  monm. 

Menac.  MO,  ct  at  ;:SI2.  gL^l.S^Taa  MT  tfXI 
SedOKae*  W  kcgcsxa^  ra<  Saea  »« loaMcr  ifSa.  Ate* 
2a  F^sssa»c«.CJ.,eia!.<:?tl.259te  OISS-M 

tofeMal  SB  aaOte  us^ts^Ztfz  »d 

tafocj  Sc&CArs.  r.V,  at  {fOMkbkrlWlS-n 

Mr2»« 

Cecate  %sa;S^  Frx%$vaA«ssa»t^^ad;S:^ 

rsay  fesja-*^  O.X,^  at  rlSn,  r^S'JSn^Mi 

xrjsri 

tkcate  to:  te*  s  ^  2^30  Rte  ssoianiyS  S)  A  A’ilaat 
tea*.  r*»«<**eX  D5C,<t  a^  ^fn.  pJVX'Z^B- 

Mtxm 

So  rncso  S^evatag 

Jkaan  eJa'Se  f^teopio  Gif.  A7,.esatLS«M;gi.«r« 

t;2i  Mr  rm 

S*jteK 

gtassoaoO'csMS’Zagn.fxniKscsgx  MaSCc^'^ate  CJr 
«:at:X47S.flcg4  s«fS-Si 

SSASOS,\K  FTEZXE  T  MAir 
fWaee:»«#>  at  iretoovt  »  <x4S  fep'—  ioget  FJ. 

Mltl^ 

SoaMKili  f  ifeo  ttoa 

Kras  XT  ycatfiesca  %vgs.  CT  at  {X^^XrMSi 

Mr  Mtt 

7rrS‘c^c%  Si  c;c&cai^  -*«sr&  sV*c^  cai^aJe  rnArn. 

CV^->cS«aa.  F.;.tt  at  tt  MF  k?H 

Dck^«dcx6d2  rsetatiCaC:  f?e  acavexS 'ract  aCA  gesteteM 
•crt^X.Unjf.-Xt''*  ISf*  Mr  im 
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